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This volume is intended as a tribute to Professor Steve Graham, a truly exceptional 
person on both professional and personal levels. Since receiving his PhD in 1978, 
his career has spanned 45 years as of the writing of this chapter, and he has estab-
lished himself as one of the most productive researchers in educational psychology. 
As of July 2022, Steve has solely authored and coauthored 322 journal papers, 138 
book chapters, 11 white papers of national significance, and 4 monographs; coed-
ited 36 journal special issues and 22 book volumes. Impressive, not only in its sheer 
number, but crucially on its specific impact in writing research and science in gen-
eral. Google scholar counts nearly 70k citations and an h index of 146. In the last six 
years, Graham’s work received an average of about 5k citations yearly. Or, if we put 
it daily, each single day Graham’s works are credited 14 times. Besides advancing 
so successfully his own career, Steve has been contributing enormously to the ser-
vice of the community by serving as the editor for journals like Exceptional 
Children, Contemporary Educational Psychology, Journal of Writing Research, 
Focus on Exceptional Children, and Journal of Educational Psychology. His incred-
ible impact on the field of writing research has been well recognized worldwide by 
30 or so prizes, among which are Thorndike Career Award from Division 15 of the 
American Psychological Association, Sylvia Scribner Award from Division C of the 
American Educational Research Association, John S. Nesbit Fellowship from the 
British Educational Research Association, Exemplary Research in Teaching and 
Teacher Education from Division K of the American Educational Research Award, 
Career Research Award from the International Council for Exceptional Children, 
just to name a few. He was also elected to the Reading Hall of Fame for 2018. 
Steve’s impact on writing research has been so large that his standing in the field is 
that of a living legend. There is no doubt that he will continue to have a profound 
influence on the field.

Apart from celebrating his significant academic contributions, on a personal 
level, we are equally moved to honor Steve for the love, inspiration, and friendship 
that he has bestowed upon us, his students, and colleagues. Steve is a kind, gentle, 
thoughtful, ingenious, supportive, and cooperative person, endowed with a great 
sense of humor and someone who is always fun to be with. Steve’s mentorship of 
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novice researchers has also been impactful. The editors of this book, as well as most 
of the chapter authors, have worked with Steve on different research projects as PhD 
students and/or co-investigators. Other chapters have been written by colleagues 
who are themselves distinguished scholars in the field. The contributors to this vol-
ume have all been enriched by Steve in personal and scholarly ways. And this per-
sonal and scholarly influence is evident in the reflections, accompanying full-length 
research chapters. These short reflections clearly show the way Steve has touched 
and influenced their lives as a scholar, colleague, and friend.

A note about our title, “The Hitchhiker’s Guide to Writing Research: A 
Festschrift for Steve Graham.” For those that know Steve, this title is fitting on 
multiple levels. First and foremost, Steve spent a good deal of time in his life 
hitchhiking and is known to regale friends with his stories of hitchhiking his way 
through the country. His stories sound a lot like Jack Kerouac without the psyche-
delics. In fact, Steve even wrote about his hitchhiking adventures in one of his 
reflections (Graham, 2021), so our inclusion of hitchhiking in the title is pretty 
obvious. However, if you read Steve’s work carefully, you’ll also note that he is 
also a big fan of science fiction and fantasy writing. Sometimes he’s obvious 
about this in the titles of his work (e.g., Wrath of Kahn), and other times, he more 
subtly uses pseudonyms for his participants that you might recognize from a 
favorite novel or two. In person, he’s also apt to remind you that the answer is 42. 
(What was the question again, Steve?) Therefore, our title is an obvious homage 
to one of Steve’s favorite books, “The Hitchhiker’s Guide to the Galaxy.” Finally, 
and potentially the best reason for the title, Steve has traveled through almost 
every corner of the writing research landscape through his many reviews and 
meta-analyses. Much like how Arthur Dent and Lord Prefect navigated their way 
through the galaxy in the “Hitchhiker’s Guide to the Galaxy,” Steve has hitched 
rides with writing researchers around the world and through history, and he’s been 
gracious enough to share what he’s learned in his own version of a guide to the 
galaxy of writing research—his life’s work.

Of course, his life’s work is also the reason we’re honoring Steve with this book, 
and the reason for our subtitle. A festschrift is a collection of writings in honor of a 
scholar, and we can think of no better way to characterize this book. As a collection 
of works from a variety of colleagues and former students around the world, this 
book was not designed with the theme or destination in mind. Instead, our readers 
are invited to hitch rides with each of our authors and experience some of the land-
scape of the writing research world with them. Just like Steve Graham the Hitchhiker.

To help guide you in your journey through this book, we have divided the book 
into seven parts. Part I opens the book with Karen Harris’ touching recall of how she 
met Steve Graham and what they have been researching. This very first chapter also 
contains a short reflection by their final doctoral student, April Camping.

Part II deals with experimenting new and expanding existing writing models, and 
it contains three papers. John R. Hayes proposes a process model for how writers 
express their emotions through word choice in written text. Building on Steve 
Graham’s writer(s)-within writing model, Clarence Ng and Peter Renshaw, in the 
second paper in this part, reconceptualize the personal and social realms in terms of 
Vygotsky’s notion of perezhivanie, and A.  Angelique Aitken in the third paper 
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expands the model by viewing it through a motivational lens of Bandura’s social 
cognitive motivational theory.

Part III is devoted to a variety of topics on writing instructions at school levels. 
Jill Fitzgerald, Jackie Eunjung Relyea, Jeff Elmore, and James S. Kim investigated 
the extent of first-grade children’s academic vocabulary usage in writing. Amy 
Gillespie Rouse, Ashley Sandoval, and Murphy K.  Young examined students’ 
knowledge of the writing process and their knowledge of how writing can be used 
for different purposes in STEM subject areas. Amanda L.  Lindner, Kausalai 
Wijekumar, and Debra McKeown analyzed the spelling errors of fifth-grade stu-
dents in the United States. Michel Fayol, Bernard Slusarczyk, Virginia Berninger, 
and Pascal Bressoux studied the relationship between French spelling and French 
written compositions both within and across grade levels. Bruce Saddler situated 
sentence combining within the writing process and reviewed theoretical benefits 
and practical applications of sentence combining.

Part IV has three papers focusing on writing instruction for students with learning 
disabilities. Linda H.  Mason and Jenna Basile’s systematic review examined the 
effectiveness and treatment acceptability of empirical intervention research in sum-
mary and quick writing instruction for students with high-incidence disabilities. 
Sharlene A. Kiuhara, Joel R. Levin, Malynda Tolbert, Megan Erickson, and Kenny 
Kruse developed a writing-to-learn mathematics intervention that incorporated the 
six-stages of Self-Regulated Strategy Development (SRSD) and studied the effec-
tiveness of this intervention for students with a mathematics disability in their under-
standing of fractions as numbers and their argumentative writing and mathematical 
reasoning. Naomi Weintraub investigated the distribution of handwriting difficulties 
(HD) manifestations among higher-education students, and the relationship between 
language, working memory as well as perceptual- and grapho-motor skills and hand-
writing legibility and speed. Amber B. Ray reviewed studies using SRSD to teach 
writing to secondary students with and at-risk for learning disabilities.

Part V revolves around teacher practice and professional development. By pre-
senting results from a small-scale teacher development for writing instruction proj-
ect which was reduced from the originally elegantly perceived professional 
development in evidence-based writing instruction, Erin FitzPatrick, Debra 
McKeown, Megan C. Brown, and Nicole Patton-Terry discussed the challenges of 
conducting rigorous scientific research in high-poverty, high-mobility urban set-
tings. Alyson A. Collins, Stephen Ciullo, and Micheal P. Sandbank used generaliz-
ability theory to investigate the dependability of scores from an observation tool 
designed to measure writing instruction in upper elementary classrooms. Gary 
A. Troia examined the relationships between factors like teachers’ preparation for 
writing instruction, their perceived competence to teach writing, and their knowl-
edge about writing-related concepts and their instructional practices. Tien Ping 
Hsiang conducted an interview-based qualitative study to reveal how Chinese lan-
guage teachers from nine private schools in Macao, China, taught Chinese reading 
and writing in primary grades.

Part VI includes three papers on writing practices by adult learners. Charles A 
MacArthur reviewed research relevant to recent efforts to reform community col-
lege developmental writing programs and recommended more research on improved 
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pedagogical methods. Teresa Jacques, Ana P.  Azzam, Francisca Costa, and Rui 
A. Alves manipulated a disclosure topic and pronoun perspective in expressive writ-
ing tasks produced by undergraduates and examined the corresponding effects of 
this manipulation on the linguistic and emotional content used during writing. 
Situated within the Systemic Functional Linguistics paradigm, Xinghua Liu and 
Xuan Jiang analyzed the Attitude items in Chinese and American university stu-
dents’ written feedback to their counterparts’ English writing in a telecollaborative 
written peer feedback project.

In Part VII, the paper from Tanya Santangelo, Michael A. Hebert, and Pamela 
Shanahan Bazis concludes the book by reviewing Steve Graham’s systematic 
reviews and meta-analyses and highlighting how Graham’s work might be used to 
inform future writing research.

The various topics covered in this book testify the breadth of Steve’s research 
and his influence in the field. He is active as ever and continues to generate new 
ideas and profound insights. We wish him peace and prosperity for years to come.

We are pleased to see the successful completion of this project. The project was 
initiated with the concept of giving Steve a surprise by without him knowing. So, for 
a span of three years, through a pandemic, and among some thirty colleagues across 
four continents, this project has been a closely guarded secret. By taking this oppor-
tunity, we would like to express our profound gratitude to all our chapter authors 
who accepted our invitation and contributed to this volume. We wholeheartedly 
thank them for their support and patience, without which, this project would not be 
possible. We are also thankful for the guidance and support that the editorial team at 
Springer, Helen van der Stelt, and Enayathullah M have provided. They have kindly 
offered to extend the deadline for many times. We also want to extend our sincere 
thanks to R. Malatesha (Malt) Joshi for his consultancy and encouragement during 
the whole process of this project. We are convinced that, thanks to the themes cov-
ered and the excellent quality of the scholarship, this volume will be of interest to 
both experts in the field and postgraduate students.

We also note that it was not possible to include all of the important colleagues 
and students Steve has ever worked with in this volume, and we apologize to those 
we missed. Perhaps we will be able to add a second volume to this collection in the 
near future. Until then, we look forward to hitchhiking with you through your work.

 Xinghua LiuShanghai, China

  

Michael HebertIrvine, CA, USA

  

Rui A. Alves

  

Porto, Portugal
May 2023
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Personal Reflections

 Clarence Ng

It was during the summer of 2014 that I met Professor Steve Graham and his wife 
Professor Karen Harris the first time at the Brisbane campus of Australian Catholic 
University (ACU). They paid their first visit as the university’s international profes-
sorial fellows affiliated with the Institute for Learning Sciences and Teacher 
Education. Since then, Steve has become a collaborator and a mentor in research.

As a collaborator, Steve introduced me to the world of writing research and 
invited me to work with him on different projects, including writing-reading con-
nections and writing motivation. During his visit in 2014, Steve gave a talk to our 
faculty members on the effects of writing and writing instruction on reading based 
on his meta-analytic studies. Walking him back to the office after this event, I raised 
the question about the effect of reading on writing and the possibility of examining 
this complex connection. Steve responded enthusiastically and, almost immedi-
ately, set up a research team to take on this challenging work. Two weeks later, 
Steve came up with a dataset containing over 10,000 publications for a meta- analytic 
study examining the effects of reading on writing. I counted myself lucky to have 
the opportunity to work with him, alongside others, in this challenging study and to 
observe firsthand his leadership and commitment to high quality research work. In 
2016, I visited Steve and others at the Tempe campus of Arizona State University. It 
was during this brief visit that I had the chance to deepen my collaboration with 
Steve and Karen, setting up plans for research and writing collaborations. As a col-
laborator, Steve is always reliable, committed, and generous with his time, support, 
and contribution. He has never turned down a project idea I raised with him. I have 
benefited profoundly from collaborating with Steve.

As a mentor, Steve showed me how to do meta-analyses, which Karen describes 
as “Steve’s toy.” Prior to that, I had no working knowledge about this complex ana-
lytical skill. Steve gratefully and willingly shared his understanding and experi-
ences. Benefited personally from Steve’s sharing, I asked him whether it was 
possible for him to conduct a seminar on meta-analysis during one of his subsequent 
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visits to ACU. As usual, Steve responded positively. His seminar was well-received 
and many of us here at ACU learnt much from his teaching on meta-analyses. As a 
mentor, Steve has shown me two significant attributes of a successful academic – 
passion and commitment. Steve is passionate about writing research. Anything to do 
with writing research will interest him. He is open to new ideas and is always pre-
pared to have a discussion. When I talked with him about the Vygotskian concept of 
perezhivanie, he shared his encounter with sociocultural theories and how he con-
sidered them in his theoretical model of writer(s)-within-community model of writ-
ing. Steve is a committed researcher. He always leads by example. He works so fast 
and effectively that I sometimes think he may have come from another planet. On 
one occasion when we were working on a writing motivation survey, he came to my 
office and made a passing comment that “you are too slow” in a lighthearted man-
ner. Steve is so committed to his work that he does not need coffee to keep awake 
(but lemon does). He seldom goes out for lunch in order to avoid breaking his work 
rhythm during the day – but had no hesitation in following me to a sushi restaurant 
in the Brisbane CBD to devour kingfish sashimi, his favorite.

I am grateful for the opportunities to work with Steve in the past seven years. 
Steve has made significant and unique contribution to writing research. His work on 
writing strategies, writing instruction, and writing intervention is influential  
and will continue to guide future research. His recent work on writer(s)-within- 
community model of writing is a theoretical mine rich with research gems, awaiting 
extraction.

 A. Angelique Aitken & Ashley Barkel

In a world where academics are swimming in data, typing their fingers to the bone, 
and are so busy, we met a superhero whose power was making time. Dr. Steve 
Graham, who was known by the alias Super Graham, as was printed on the uniform 
that he hid under a Mickey Mouse collared shirt, blue jeans, and Chuck Taylors, had 
the power of giving you as much unrushed, undivided time as you could imagine—
whenever you needed it. “How about now?” could be his catchphrase. Something 
magical happens every time you meet with Super Graham; you become inspired. 
You become inspired to approach and think about questions differently—inspired to 
connect things like noisy air conditioners to how you are making sense of variance 
in educational research—inspired to keep exploring how much fun there is to be had 
uncovering the mysteries of the writing universe. His genuine nature, passion for 
discovery, and sense of humor are spellbinding. There is no superhero we admire or 
strive to be like more than Super Graham.

We had the privilege of being part of the Graham-Harris writing community at 
Arizona State University (ASU). Angelique and Ashley started their doctoral stud-
ies the same year. Angelique’s primary advisor was Steve, and Ashley’s was Karen 
(APA Writing Wonder Woman, but that is a story for another day). However, as both 
Steve and Karen say, regardless of your advisor, you get a 2-for-1, meaning we all 
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worked closely as a team throughout our time at ASU. As same-year sisters in the 
Harris-Graham writing community, we quickly became close friends and shared 
“Steve Stories,” such as when the cashier at Sacks told Steve they didn’t have any 
more lemons, or us wondering if iced tea was what fueled his super-hero status. Was 
his flip phone really a clever disguise for a high-tech device for creating meta- 
analyses in an instant? We talked and laughed about our Steve Stories because we 
liked and admired him. His zest (pun intended) for life and affable personality made 
him a fun mentor, even if he jokingly encouraged borderline workaholic behavior.

While we sat cramped in our shared office writing away, we discovered that 
Super Graham had a shadow side. Angelique remembers Ashley whispering tenta-
tively, “have you ever noticed that Steve will take your pen and not give it back?” 
Ashley’s brown eyes were slightly widened, as she looked at me, in part, expec-
tantly and yet unsure of my response. Peering around her monitor, Angelique locked 
eyes with Ashley when it clicked! There was no black hole vortex of missing socks 
and writing utensils; Steve had been hoarding my pens and pencils! Once we con-
firmed this with others, we started calling him out. Such as when Steve grabbed a 
pen from Ashley’s hand, and she asked if he was going to give it back. To which he 
replied, it was the tax we all owed him! We played along for a while, laughing at 
each pen-stealing moment, until one national conference where we visited all the 
vendor booths collecting at least one of every writing utensil we could find. We 
presented the dozens and dozens of pens, pencils, and highlighters to Steve in a ter-
racotta flowerpot, which read, “Steve’s Stolen Pens.” Did the pen-stealing cease? Of 
course not, but at least we had a way to redirect his behavior. He said that students’ 
pens just wrote better. Oh, Super Graham.

Angelique frequently talks about how much she appreciated Steve as an advisor 
and how he has served as a great model for mentoring students. For instance, one 
afternoon, while hanging out with some cohort mates, the topic of imposter syn-
drome came up. Others shared how they hoped their advisors (and the rest of the 
world) wouldn’t find out that they didn’t know how to do X, Y, or Z. Angelique 
stayed quiet during this part of the conversation because she realized that her doc-
toral experience was different from that of her friends. She felt appropriately guided 
in her academic writing as well as her meta-analytic, and intervention research 
skills. More importantly, anytime she had a question about something she didn’t 
understand, she had felt completely comfortable asking Steve. One time, after miss-
ing a couple of multiple regression classes due to knee surgery, Angelique con-
fessed that she was completely lost. Steve stopped what he was doing and explained 
the difference between standardized and nonstandardized beta coefficients. In hind-
sight, it seems like such a small question, but it untangled something that could have 
continued to affect Angelique’s understanding of statistics. Of greater significance, 
was the realization that Steve cared about her, her success, and would always treat 
her with kindness and respect. What a Super Graham!

While kindness and respect are all well and good, we can’t close this reflection 
on such sentimentality; so, let’s talk about pie, Super Graham’s kryptonite. Although 
his mental acuity and finger-pecking typing never slowed, he was always weakened 
by the presence of pie. Once, some of the team, including Xing Hua Liu, one of the 
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editors of this book, convened on a Saturday afternoon to work on a meta- analysis. 
Angelique brought a cherry crumb pie, one that she and Steve shared an affinity for. 
At one point, each of us took a small slice of this enormous, 12-inch pie. Delicious! 
As the afternoon wore on, Steve kept snagging another small piece here and there, 
but near the end, he was eating straight from the pie pan! At the end of the day, he 
had eaten 90% of the pie. He was kind enough to leave about three cherries and 
some soggy crust.

Oh, Steve, how we love to tease one another. Thank you for not only brightening 
our minds but brightening our lives. While we recognize the academic contributions 
you and Karen have left on the world, we wanted to focus on how you and Karen 
didn’t rescue any of us from three-headed monsters, but your mentorship helped 
mold the next generation of writing researchers as they developed their own 
superpowers.

 Jill Fitzgerald

I first met Steve in the 1980s. We were among a group of writing researchers assem-
bled for the purpose of briefing one of the federal organizations. I don’t remember 
the date, place, or even which organization held the meeting, but I do remember the 
lasting impression I had of Steve from that day. Steve delivered a review of writing 
research. I well remember thinking, “Good gracious. He’s been meticulous in 
method and analysis. And he’s organized it all so clearly.” When he addressed ques-
tions, it felt like he was “holding audience” with the group around him. He spoke 
with confidence, conviction, and even passion about the topic. Yes, I was impressed—
so much so that I can still call up images from that day.

Steve is one of those rare individuals who has made contributions to the fields of 
both reading and writing, for both typically developing individuals and struggling 
readers and writers, and most especially for children with disabilities. Over the 
course of his professional lifetime, Steve’s work has impacted classroom practice, 
he has been a policy influencer for decades, and he’s provided amazing service to 
the field. It’s impossible to portray the breadth and depth of Steve’s professional 
work in 1,000 words (the limit for this reflection). But I want to at least stake a 
few claims.

 Research That Impacts Classroom Practice

Perhaps the most notable characteristic of Steve’s research is that his interests 
always squarely focus on enhancing children’s literacy learning through instruc-
tional methods that are fundamentally useful and understandable to teachers. I 
would wager that his influence on special education research and practice in particu-
lar is singular among special education scholars. His work has always been 
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prescient—forward-leaning, novel, and unique among peers. As an example, he has 
published over 30 studies examining the effectiveness of the Self-Regulated Strategy 
Development (SRSD) model, an instructional model designed to improve a wide 
range of students’ writing from primary grades through high school.

 Distinguished Scholarship

It would be difficult to imagine that many scholars could match Steve’s prolific level 
of publication. Steve has published over 400 books, chapters, and journal articles. 
Since 1997, Steve has been ranked among the top three education researchers for 
the number of articles published in top-tier educational psychology journals. In 
2010, he was ranked among the three most productive scholars in educational psy-
chology. Importantly, the quality of Steve’s research is unsurpassable. His journal 
articles appear in top-tier journals with very high standards for rigor. Moreover, the 
number of Steve’s honors and awards is unsurpassed in the literacy field. Among the 
many on the list are Fellowship in the American Educational Research Association 
and membership in the Reading Hall of Fame.

 Leadership and Impact on Policy

Steve is a literacy advocate who takes his findings to the public, and his influence on 
national policies has been far reaching. Most notably, he has energetically promoted 
the need for writing instruction at all levels of schooling. As a leading expert on 
reading and writing instruction, he has accomplished over 45 television/radio/web 
news presentations and interviews in the last decade alone. He is the “go-to” person 
for key national panels on writing. For instance, Steve was commissioned by the 
Carnegie Corporation to produce a series of reports on writing research and instruc-
tion, and he has participated on advisory panels for UNESCO, the National Institute 
of Health, the National Writing Project, and the Common Core curriculum.

 Service to the Field

The level of Steve’s service to the literacy field is unrivaled. He has accomplished 
over 250 forms of professional service during his career, ranging from mentoring 
other literacy and special education professors to serving on literacy grantees’ advi-
sory boards to advising state departments on writing issues to service on national 
and international association committees. He has also served as editor for no fewer 
than five premier journals, a remarkable achievement, and he has been guest editor 
for 23 special issues in 11 different journals.
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 Last Thoughts

As I write today, I think about Steve’s personal qualities. The Steve Graham I know 
might be characterized as “determined” and “principled,” but also warm and “down- 
to- earth.” He’s determined to learn, to grow into something new, to lead, and to help 
students and teachers and policy makers. And in the face of challenging times, Steve 
always, I mean always, weathers on. He perseveres and never complains (at least not 
out loud outside of his home). And he always has that glass of iced tea in his hand 
and a smile on his face as if he’s ready to “talk shop,” or write something he’s think-
ing about, or joke with a friend, or discuss movies.

Some years ago, at a Pacific Coast Research Conference, Steve and Karen invited 
me to have dinner with them. What I remember most about the evening isn’t the 
food. It’s the companionship and the stories about Steve that some of the former 
students around the dinner table told me. I heard that students like to play “little 
tricks” on Steve. One former student told how the night before a meeting with Steve, 
the student snuck into Steve’s office and removed all the pens and pencils from the 
pen/pencil holder on Steve’s desk. The day of the meeting, there sat the empty pen/
pencil holder. Steve kept fumbling, looking all over for a pen, which evidently led 
to some chuckling on the part of the culprit and compatriots. Students said that 
Steve always took the “little tricks” in good humor. The “little tricks” stories said 
something to me about Steve’s character. How many professors have that kind of 
relationship with their students?

Today, because of Steve’s professional influence and because of his friendship, 
I’m a more knowledgeable teacher, a more knowledgeable researcher, a better edi-
tor, a better reader/writer and movie watcher, and hopefully a better person 
and friend.

 Gillespie Rouse

I have spent months considering how I could summarize the immeasurable and 
impactful ways Steve Graham has influenced my life as a scholar, and more simply, 
as a person. I am not sure I have come to a solution, but I am certain I will never be 
able to adequately capture my gratitude for Steve’s mentorship. This reflection is 
my best attempt.

I remember meeting Steve – quite by chance – because the professor I was sched-
uled to visit was out of town during my trip to Vanderbilt. I was nervous and uncer-
tain about my chances of working with such an esteemed expert in the field of 
special education. Steve’s office was piled high with stacks of papers (that I would 
later find out were for the meta-analyses he would teach me to conduct). He hung 
his Converse-clad feet over the side of his chair and had a conversation with me like 
we had known each other for years. He was unassuming and kind.
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There was no pretense, no intimidation factor, and I felt completely at ease. I’m 
sure we discussed research and teaching that afternoon, but all I can remember is 
that we bonded over the rivalry of our favorite college basketball teams, mine was 
UVa and his was UNC. I left our meeting ecstatic that Steve Graham actually wanted 
to work with me, and I felt confident that Vanderbilt was the place I wanted to be. 
And so began Steve’s dedication to my future success.

When I reflect on the time I spent at Vanderbilt, there are many memories of long 
days, countless hours reading and writing, and stressful deadlines. But, when I think 
specifically of the time I spent working with Steve and our research team, I remem-
ber mostly laughter and fun.

Steve has that way about research, and I think more broadly, about life. He made 
learning fun, which made handling all of the new theories, methods, data, and aca-
demic writing seem more manageable. And Steve always prioritized who I was as a 
person, not as a doctoral student, before all else. He always reminded me of the 
restaurants I should check out before traveling to any conference, and when I was 
on the job market, he made sure we discussed quality of life concerns just as much 
as we discussed my future program of research. Life outside of my PhD program 
was tumultuous and emotional, and some of the hardest I’ve endured, but my time 
spent working with Steve was supportive, steady, and meaningful. Steve offered an 
apprenticeship of sorts, never asking me to do more than I could, but always pushing 
me to reach my potential. He also always checked in with me, never asking too 
much but just enough to make sure I was OK. His dedication to me and my success 
was selfless and unwavering.

Now, more than a decade later, although our interactions are fewer than those 
doctoral days, I still have the same unwavering support from Steve. Whenever I 
have a question or need research or career advice, Steve (who I firmly believe 
may be the busiest person in the world) makes time to take my call. When he 
answers, his complete focus is on me and supporting my future success, just as 
it has been since that first meeting so many years ago. I’ve never experienced the 
level of dedication and professional support Steve has provided me. Perhaps the 
most impressive aspect of it all, is that I know Steve is devoted to supporting so 
many others, who I know get his same undivided, selfless devotion to their 
success.

Given this time to reflect, I see not only how Steve has changed my path, bol-
stered my skills, and supported my career, but I see the ways in which Steve’s 
support shines through in my own teaching and mentoring. I speak frequently to 
my own doctoral students about Steve and the ways in which he did, and still does, 
support me. I try to emulate the type of apprenticeship he created for me, with 
appropriate support and challenge for the students who I mentor. I also try to 
incorporate humor and lightheartedness into my teaching, research, and mentor-
ing efforts because Steve showed me that creating a comfortable space to learn 
and grow matters more than many of the other aspects by which we measure 
growth and success.
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I continue to marvel at how Steve appears to seamlessly balance being a world- 
renowned scholar and a down-to-earth supporter, being a mentor and also a friend, 
being generous and accessible and still highly productive and efficient. And although 
I know Steve must be proud of his own accomplishments, his impact on so many 
researchers, teachers, and students is his greatest gift. I am incredibly grateful to 
have received this gift through Steve’s mentoring, support, and collaboration. Thank 
you doesn’t feel like enough, but thank you, Steve.

 Kausalai Wijekumar
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In all seriousness, I cannot express in words what Steve means to my family and me. 
He constantly lifts me up when I am down, promotes all my crazy ideas, is precise 
in his scaffolding, brings wisdom and brilliant insight to solving problems, and 
cheerfully brings humor into all situations. It is an absolute honor and privilege to 
call him friend.

 Michel Fayol

I haven’t had the opportunity to meet Steve Graham in person often. At most two or 
three times. And besides, my practice of oral English would probably not have allowed 
me to have fruitful exchanges with him. It is therefore essentially through reading his 
articles and his meta-analyses that I became familiar with his conceptions and  
working methods. And I am infinitely grateful to him for all his writings. If I had  
been younger, I would have gladly asked for the possibility of going to  
his university to work for a while at his side. It is impossible to go back, unfortunately.

As researchers and pedagogues concerned with improving the performance of 
our pupils and students in the production of written texts, we owe a lot to Steve 
Graham. Firstly, for having conducted experimental research to better understand 
and better intervene with adults and students in order to improve written verbal 
production. Secondly, for having carried out or commissioned meta-analyses pro-
viding the scientific community with assessments of research achievements and 
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highlighting gaps or weaknesses of previous work. For all this and for his personal 
qualities, may he be thanked and honored.

 Bruce Saddler

The politician John Crosby defined mentoring as “a brain to pick, an ear to listen, 
and a push in the right direction.” The best mentors may share guidance, motivation, 
emotional support, and role modeling with a mentee. They might also assist with 
exploring careers, setting goals, developing contacts, and identifying resources. The 
best mentoring roles continue over time, changing with the needs of the mentee.  
I share these ideas because they describe exactly my relationship with Steve Graham.

I met Steve when I was a classroom special education teacher struggling with 
teaching writing to my young students. One day I came across a flyer for a seminar 
offered by Steve titled “I wrote 10,000 words today.” I attended hoping to learn the 
mystical arts of proper writing instruction and ended up with much more than that. 
At some point during his presentation, Steve advertised a doctoral program at his 
university and mentioned openings for new students. I remember imagining how 
wonderful an experience I would have learning more about writing from someone 
like Steve who seemed so supportive and kind. I applied and was accepted, thus 
beginning a journey into academe which has led to a personally fulfilling and suc-
cessful life as a scholar, teacher, and mentor to other teachers and professors.

I can say unreservedly that without Steve my accomplishments would not have 
happened. From my first doctoral level seminar with him through the end of my 
career, Steve has been a role model for me; a brain, ear, and push. He literally taught 
me the craft of academic writing through the development of my dissertation and 
coauthored works with him. His revisions of my thoughts helped me grow as a 
writer, and his publications served as powerful models. But more than his ability as 
a writer, I appreciated how he interacted with students and colleagues. The relation-
ships he formed and the lives he enhanced. I never met a man who has been so 
universally admired.

So Steve, as you enter retirement, may I humbly say thank you and may you be 
proud of the work you have done, the person you are, and the difference you 
have made.

Linda H. Mason

 Do You Have a Car?

In 2000, I was ending my second year of doctoral studies at the University of 
Maryland and seeking a graduate research assistantship. It was time to embrace full 
time PhD study and to make the shift from being a special education teacher to 
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being an academic. Steve Graham had a position. This would not be the first time  
I asked Steve for funding. Drs. Graham, Karen Harris, and Debbie Speece had 
funded my masters’ degree eight years earlier through a personnel preparation 
grant. This time was different. I was applying for a project coordinator position for 
the Center for Accelerating Student Learning (CASL) at the University of Maryland. 
Needless to say, I was nervous about the interview. Steve asked one question: “Do 
you have a car?” I do not remember my response, but it must have indicated that  
I did. I got the job!

On reflection, there is power in Steve’s loaded question, and in the implications 
for what I was going to learn through teaching, research, collaboration, and friend-
ship with Steve and Karen. First, however, I need to take a step back, as what  
I learned as a master’s student informed my career as a special educator – specifi-
cally, the value of excellence in teaching. I learned the importance of systematic and 
explicit instruction and self-regulated learning. I learned this from my two special 
education methods teachers, Steve Graham and Karen Harris. What a foundation for 
a future researcher and teacher! Most importantly, this informed my practice as an 
elementary special education teacher. I applied what I learned, and my students 
made growth. Self-regulated strategy development (SRSD) was working for my 
students, and I wanted to learn more.

Did I have a car? Obviously, I could not move forward in doctoral studies with-
out this foundational piece of equipment. What was I to learn? First, how to estab-
lish a solid foundation for conducting research – not just any research, but research 
held to the highest methodological standard; research grounded in theory. I learned 
that research is not easy, and that much can go wrong, but also that research is truly 
rewarding if one works hard at it. I also learned that scholarship is demanding work, 
and that one needs to develop a strategy for being successful. Steve’s writing “han-
gar” appears to be always filled with planes ready for takeoff. Steve modeled and 
practiced how to be a productive scholar. I continue to be impressed at all that he has 
achieved. But, this is not surprising as he has always encouraged me, and others, to 
keep moving forward; “there is still a lot to be done!”

The most important gift that Steve and Karen have given me is the gift of col-
laboration and friendship. It has been a most enjoyable ride these past 30 years. 
Glad I had the car!

Sharlene Kiuhara

“An Iced Tea with Extra Lemons on the Side” Retrospective

As the corresponding author and former post-doctoral fellow of Dr. Graham, I, 
along with my coauthors, are honored to be included in the Festschrift to celebrate 
and recognize Dr. Graham’s career-long scientific study of how writing can be used 
to support learning in various content areas such as mathematics, his development 
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of writing interventions for children with and without learning disabilities, and his 
extensive contributions to the field of special education and educational psychology. 
To commemorate this auspicious occasion, we dedicate our chapter to Professor 
Steve Graham.

I first met Dr. Graham in 2004 as a doctoral student in Special Education at the 
University of Utah when I interviewed him for one of my doctoral seminar courses. 
The assignment was to interview a distinguished scholar in my area of research 
interest, which was writing strategies instruction for secondary students with learn-
ing disabilities. At that time, writing scholars who were interested in understanding 
the composing processes of secondary students with and at-risk for disabilities were 
few and far between. Dr. Graham shared a vision of writing research that would 
involve an interdisciplinary and international view for advancing scientific inquiry 
in writing theory and pedagogy. Implementing changes in antiquated policy and 
practices were signaled in a series of reports published in the 2000s by the National 
Commission on Writing in America’s Schools and Colleges (NCOW: 2003, 2006). 
Dr. Graham served on my supervisory committee and was instrumental in guiding 
my future research agendas.

During my doctoral program, Dr. Graham and I collaborated on two studies that 
were influential in expanding the evidence base for middle and high school students 
with disabilities (Kiuhara et al., 2009; Kiuhara et al., 2012). These studies set the 
stage for my subsequent work in the professional writing development of classroom 
teachers (Gillespie & Kiuhara, 2017), explicit writing strategies instruction (Kiuhara 
et  al., 2012), and examining explicit writing instruction in learning mathematics 
(Hacker et al., 2019; Kiuhara et al., 2020).

During my time as a post-doctoral fellow under Dr. Graham’s mentorship,  
I worked closely with him and his advisees (i.e., Michael Hebert, Amy Gillespie 
Rouse, and Paul Morphy who have become prominent writing scholars and friends). 
We worked together on a project that surveyed high school language arts, social 
studies, science, and mathematics teachers, aimed at understanding how they used 
writing to support students’ content learning (Gillespie et al., 2014). With the addi-
tion of mathematics teachers to the participant pool, we learned that the mathemat-
ics teachers employed writing activities to develop students’ procedural and 
conceptual understanding of mathematics. Notetaking was encouraged to promote 
students’ procedural understanding, and extended writing was used as a tool for 
problem-solving and developing their conceptual understanding. Because students 
with and at risk for learning disabilities were not keeping up with their same-aged 
peers in mathematics, this study laid the groundwork for one of my own research 
agendas, which was to understand whether explicit writing strategies instruction 
could be a way for these students to thrive in their procedural and conceptual under-
standing of mathematics.

Finally, I was fortunate to work with Dr. Graham on a meta-analysis that extended 
Bangert-Drowns et al.’s (2004) seminal work on examining the effects of different 
writing activities on learning for students in Grades 1–12. Graham et  al. (2020) 
found that writing can enhance learning in science, social studies, and mathematics, 
with the average weighted effect size of g = .30, which did not significantly differ 
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across content, grade, or features of instruction, writing activity, assessment, and 
study quality indicators.

Writing intervention research focusing on students with and at risk for learning 
disabilities continues to expand nationally and internationally because of Dr. 
Graham’s mentorship and generosity of time. I am grateful to him for paving the 
way for current and future scholars. Over the past 20 years, writing has become less 
of a neglected “R” thanks to Dr. Graham’s yeoman efforts.

 Naomi Weintraub

I first met Steve in a course I took at the University of Maryland (UMD). I was an 
occupational therapist who had just relocated to Maryland from Israel because of 
my husband's training at the NIH. I intended to pursue my PhD studies in occupa-
tional therapy at Boston University, but while waiting for my husband to finish his 
training, I thought I would take transferrable courses at UMD. The first course I 
took was taught by Steve. This course was one of the best courses I ever took. Steve 
found the correct balance between direct instruction and engaging the students in 
discussion, integrating his own educational experience with theory and research 
evidence. After this course, I decided to stay at UMD and do my PhD in special 
education, focusing on learning disabilities.

When I started my doctorate studies, I was working at the school system in 
Maryland, with students with learning disabilities. Most of my work-load included 
students with handwriting difficulties. At the time (early 1990s), this was a rela-
tively new area of practice in education and occupational therapy. While looking for 
research in the area, I noticed that most of the publications were from the early 
1980s, and many were written by Steve. At the end of one of the classes I approached 
Steve, and told him that I noticed that he used to be interested in the area of hand-
writing, but that I hadn’t been able to find recent studies. Steve answered that he is 
still interested in handwriting research, but has not had a student who wanted to 
focus on this topic. I was very excited, and asked if he would be willing to be my 
advisor, and that we would focus on handwriting. I was delighted that Steve 
agreed!!!

Being Steve, with his thorough and systematic way of working, he suggested that 
we start with reviewing the literature: “… but let’s make it wide. Let’s summarize 
the literature from 1980, and not only about school age children.” And so, I found 
myself involved in conducting a review of over 200 manuscripts together with 
Steve. This turned out to be a very important experience. Much of my in-depth 
knowledge in the area of handwriting came from reading the articles for the review. 
Moreover, Steve taught me how to write a systematic review, which over the years 
was very valuable.

Another priceless skill I have learned from Steve was “Time Budgeting.” In one 
of the meetings I had with Steve while working as his research assistant, I suggested 
to Steve that we write an article on a certain topic. Steve said he thought it was a 

Personal Reflections



xxvii

good topic and that we should start writing in 6 months from the meeting. I must 
have looked very puzzled, because Steve noticed, and explained. He said that in the 
next 2 months he would be working on a certain article, and then, in the following 
2 months, he would be working on a second article, and so on. “Therefore,”, he 
added, “in 6 months we can start working on the article you suggested.” I still was 
not convinced, and then Steve asked me if I had heard of “time budgeting.”. 
Obviously, my answer was “no.” Steve explained his strategy of time budgeting, 
carefully planning his work load to coincide with his calendar. This explanation was 
so logical – it actually changed my entire planning strategy both in planning my 
own family's schedule as well as work. In fact, in all my courses I teach students 
what time-budgeting is. I do that because I believe this is one of the most important 
survival strategies for busy people.

Finally, an anecdote from my meetings with Steve, which I vividly remember. 
Sitting in Steve’s office discussing my thesis or work that Steve wanted me to do – 
and Steve had a box of paper clips next to him. Every meeting he would sit with a 
box of paper clips on the desk. Each time he would take a paper clip in his hand, 
open it, play around with it and put it down. By the end of the meeting, Steve created 
his own “art.” This is what it often looked like.

 

In summary, often, the best things in life happen when they are not planned. This 
was my experience in being Steve’s PhD student. In fact, Steven was my academic 
life-time mentor without knowing it. So much of what I know, and how to do things, 
I’ve learned from the years I spent at UMD under Steve’s mentorship.

So, dear Steve, words cannot express how much I appreciate all that you have 
taught me and have done for my academic career.

Cheers.
Naomi Weintraub
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Amber B. Ray

We Met in A Bar

If you ask Steve how I became his doctoral student, he will tell you we met in a bar. 
I was a high school special education teacher living in Portland, Oregon, at the time. 
My friend, who was also a teacher, was interested in getting his doctorate and had 
been in touch with Steve. My friend told me Steve and Karen were going to be in 
town for a conference, and he was going to meet them at a restaurant downtown 
Portland to discuss Arizona State University’s (ASU) PhD program. My friend 
asked me if I would come along.

So, I went downtown with him and went to the bar. Soon Steve and Karen arrived. 
We all sat down and enjoyed drinks, Steve of course had an iced tea with many, 
many lemons. I had planned to just be there to enjoy a cocktail and good conversa-
tion. However, as the evening went on, I became more and more interested in the 
PhD program at ASU and the opportunity of learning from Steve and Karen. Steve 
reassured me I would be a perfect candidate, and as you know, he can be quite 
convincing.

As I thanked them when we got up to go, in true Portland fashion, it began to 
rain. Steve and Karen had walked to the restaurant, so I offered them a ride back to 
their hotel. In this brief ride, I learned how friendly and down-to-earth they were as 
I drove them in my car filled with Special Olympics sports equipment, teaching sup-
plies, and much more. By the end of the evening, not only was I excited about this 
new possibility, but was also assured that he would be the ideal advisor for me. I was 
ready to go home and complete my application to the doctoral program.

And that is exactly what I did. I applied to PhD program at ASU and moved to 
Tempe a few months later. Throughout the years the story of how I met Steve gets 
increasingly embellished. Steve is a fantastic storyteller and has the ability capture 
the interest of any audience. Steve enjoys telling people that we met in a bar. He 
even tells that story when serving as a job reference for me.

Steve has had a major impact on the trajectory of my career and life. I had the 
pleasure of Steve being my advisor, which allowed me to conduct research with both 
Steve and Karen throughout my time at ASU. My life has never been the same after 
having the privilege of being Steve’s doctoral student. He is such a prolific writer 
and is always working on so many research projects at a time, but he always makes 
time to meet with me, both now and then. During my doctoral program, many of 
those meetings occurred while walking across campus to get iced tea and cookies. 
Even years after graduating, Steve still makes time to meet with me whether it is via 
Zoom or at a conference. I am forever grateful for his willingness to let me work on 
many projects and co-author articles with him. I have learned so much and continue 
to learn about the field of writing through him. I truly believe I am the scholar I am 
today because of Steve’s example of what it means to be a great researcher.

Beyond his brilliance, Steve is an incredibly humble and kind person. He knows 
how to make anyone feel welcome. While at ASU, I enjoyed when Steve and Karen 
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would host dinners at their house with groups of doctoral students. Even now, I 
always look forward to attending Steve and Karen’s “family” dinners at conferences 
where I get to spend time with all the other great researchers who also had the plea-
sure of having them as their advisors and mentors. This lineage of doctoral students 
is quite remarkable. Even as a full time professional, Steve is my go-to. He is very 
thoughtful and takes the time to help me network and introduces me to other 
researchers while at conferences. He truly cares and takes steps to make sure I am 
successful and able to help carry on his legacy.

I could never have asked for a better advisor; from Steve’s educational expertise 
to his sense of humor, I feel my career and my life will always be a reflection of 
Steve’s influence. I have the utmost respect, admiration, and gratefulness for Steve, 
a great man, an accomplished researcher, and the best mentor anyone could have. 
Words can never completely convey how much I care and how much Steve means 
to me. I am proud to be able to say Steve has changed my life and career and I will 
always be extremely thankful. I look forward to the next time I get to head to the bar 
and once again be inspired by Steve.

 Debra McKeown

In my first year as a doctoral student, I made a blatant error recording student 
responses on an assessment. This resulted in, as the project director, gently shared, 
“just an empty cell in the table, not the end of the world,” but I was mortified. 
Shortly, thereafter, when Steve Graham and I were working on a meta-analysis for 
elementary writing interventions, I found a few discrepancies and incorrect calcula-
tions in the studies. We were discussing just how many things can go wrong in a 
study. “It’s just error,” Steve said nonchalantly walking out of his office.

JUST error? Error was like variability and was, as Mark Wolery so eloquently 
expressed, “the sucker we’re trying to get our hands around and choke; it is the 
enemy, one of the demons that torture our souls.” To Steve, the black Chuck Taylor 
wearing, basketball playing, writing researcher, error was “just error.” Across the 
years as I learned more from Steve about conducting research rigorously – with 
unimpeachable design and implementation – and analyzing results meticulously, he 
still always faced the inevitable imperfections with the same unbothered accep-
tance. It’s just error.

When we read the research of others, it can read like nothing ever goes wrong, 
everyone cooperates, and things go just as planned. This is what we believe when 
we first design our own studies. Then, when things do not go as planned, it can lead 
to feeling like we are not good enough to be researchers. Steve offered perspective.

The thing with Steve is he is a dispassionate observer of the data. He does not try 
to make the data something they are not. He has objectivity because of his accep-
tance of reality and that is powerful. It is the closest thing we can get to being part 
of a study and remain unbiased. Whatever the data say, they say, and we learn from 
it. I am not suggesting other scientists influence studies in undue ways, though I can 
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see it may sound like that. Steve just does not care about which way the data fall – he 
just wants to see what happens as a result of a well-run study. Either way, there is a 
lesson, and it is the lesson that drives him.

“It’s just error” is not dismissive; error is requisite. There will always be error, 
and there is a humility in making that known, accepted, and centered. On the sur-
face, it may come off as a flippant or careless remark. Yet, what it contains is a state 
of mind that privileges objectivity and sanity over unattainable perfection. And it is 
the core to ethics; there is little to compromise one’s ethics if you are willing to 
make a friend of the error. One may think this approach is incompatible with being 
a great scientist, but I believe the opposite to be true. By recognizing that research 
designs can be compromised in the unreliable context of public schools, mistakes 
will be made, and that this process of science that we have all committed our lives 
to is handled by humans in human systems, Steve framed science as what it is – a 
process, not a god.

Anyone who conducts research in schools learns quickly that there is no per-
fectly controlled experiment. We cannot control all the variables that impact student 
behavior and learning. This can be anxiety-producing. Yet, the reality is, research 
conducted in a lab is quite different from the chaotic, unpredictable context of 
schools. So, researchers trained to conduct high quality intervention research in 
school settings must navigate as much of the variability as possible and also accept 
that errors will still happen. Steve is good at acceptance, and he is good at modeling 
acceptance…of error in other people’s studies and error in his own studies.

Steve has shaped the world of writing in innumerable ways – through his ques-
tions, research, teaching, editorships, speaking engagements, and of course, his 
writings. And along the way, Steve made doing research feel achievable for so 
many, myself included. What he left me personally is the objective lens that lets me 
recognize when something is important and when “it’s just error.”

 Alyson A. Collins

 Working Hard or Hardly Working?: Reflections on Our 
Research Collaborations with Steve Graham

Many people ask about how it is to work with Steve Graham. I always answer, 
“Steve is the greatest mentor and colleague. He is genuine and truly loves what 
does. Steve is the absolute best!” When I decided to return to graduate school, I had 
a teacher mentor who suggested that if I was applying to Vanderbilt, I should look 
at the work of Steve Graham. This was my first introduction to Steve’s research, and 
it came at a time when I was seeking more resources to help my students with writ-
ing. Curious, I reached out to Steve Graham and Karen Harris and inquired about 
the PhD program. It was clear from our first conversation that Steve and Karen were 
amazing advisors who greatly invested in their students. Learning from them was a 
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once in a lifetime opportunity, and I was humbled for them to welcome me into their 
academic family.

Although Steve moved to Arizona State University after my first year (and I was 
devastated when he left), he continued to informally mentor me throughout my 
graduate studies. After I interviewed for my current position at Texas State 
University, my colleague Stephen Ciullo asked if I was interested in conducting 
more research in the area of writing. We soon scheduled a meeting with Steve 
Graham to discuss the possibility of running the study we reported in the current 
chapter. Little did we know the study would lead to three federally funded grants to 
date, and a number of writing research projects together. The project in the current 
chapter is particularly memorable because it was the beginning of what would 
become the best professional team that I have ever been a part of—one I am grateful 
for every day.

Over the years, Steve Graham has taught me three things that I will forever 
remember. First, Steve recommends to find something you are passionate about and 
figure out a way to make it your career. Many people would say Steve Graham never 
stops working. However, if you know him, you also know he does not work because 
he has to. He does not work because he is fearful of falling behind or not being good 
enough. Steve Graham works because he genuinely loves writing research and 
everything that encompasses it.

Another attribute Steve Graham has shared is the gratification he finds in brain-
storming new ideas. He is open and accepting of academic discourse and dialogue 
that considers different viewpoints, and in fact he welcomes it. Moreover, Steve has 
a wide knowledge base of different types of research methods as well as an excel-
lent memory of prior research. To this end, he strategically applies the most rigorous 
methods in his research. His ability to explain the rationale behind specific method-
ological procedures, while considering different approaches makes him an incredi-
ble teacher and researcher.

Finally, Steve Graham has showed me how to make the work fun through mean-
ingful partnerships. As a team, we laugh and joke around with each other. (However, 
Steve will also remind you to refocus and get back down to work!) After our weekly 
Zoom meetings, I have had people comment about how it did not seem like a “work 
call” because of how much laughter occurred. Steve not only adds humor to his 
work, but he also invests in getting to know his colleagues as individuals. He cares 
about who they are and engages in conversations to truly know them. Steve delights 
in his collaborations and his collegial friendships in the field.

 Stephen Ciullo

Steve Graham has been a teacher, colleague, and mentor to countless teachers and 
scholars. One of the most important experiences of my career happened in 2016 
when I realized that Steve saw potential in me as a mentee and as a future colleague. 
The partnership that Steve, Alyson Collins, and I developed has been fulfilling and 
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fun. The studies that we are conducting have the potential to provide teachers with 
new tools to effectively teach writing to students who receive special education 
services. Additionally, the countless laughs we share while working (sometimes at 
my expense, especially when I order too much food) are also irreplaceable.

I’ve learned countless important lessons from Steve. However, two specific les-
sons will have a lasting impression on me. First, Steve has an insatiable intellectual 
curiosity that drives him to conduct important research. While his scholarly produc-
tivity is beyond impressive, his attention to detail on each project allows him to 
effectively communicate the findings to the broadest possible audience. His com-
mitment to research quality taught me that every study or article must have implica-
tions that can benefit teachers and students. In essence, every endeavor in our career 
should be devoted to empowering students to become better writers.

Second, Steve taught me that working hard and having fun can (and should) 
occur simultaneously. Steve Graham has incredible concentration and persistence 
with any project that he commits to. However, Steve’s tenacity doesn’t interfere 
with his sense of humor (such as him reminding me that I can’t keep eating as many 
calories as I get older and that “Freddy” constantly needs to be fed), or his love for 
traveling and hiking. In sum, you can make a difference as an academic, while also 
living a healthy and exciting life if you truly enjoy what you do, and if your goals 
are motivated by helping others.

I am thankful that Steve Graham took a chance on a “reading guy.” I look for-
ward to our continued collaborations, sharing exciting findings with teachers, and 
many more laughs in the years to come!

 From Both of Us

We each wrote separate tributes and reflections about our collaborations with Steve 
Graham. Interestingly (although not surprising), the same themes emerged around 
his intellectual curiosity, strong work ethic, endless energy, and sense of humor. 
There is no doubt our lives are forever better because we have had the great fortune 
and privilege of learning from one of the most prolific educational researchers in the 
world. Steve Graham, thank you for being a part of our dream team!

 Gary A. Troia

As some readers of this volume will know, Steve Graham was my doctoral degree 
advisor and mentor while I was a student at the University of Maryland in the 1990s. 
I had come to the special education PhD program at UMCP by way of a serendipi-
tous admissions hiatus in the communication sciences and disorders doctoral pro-
gram on campus. I had been ready to dive headlong into advanced research 
preparation after completing a master’s thesis on phonological processing in 
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typically developing young children and working several years in schools and pri-
vate practice (and relishing the diagnostic and assessment portions of my work that 
are so much like the research enterprise), but I was disheartened when my alma 
mater informed me the program that I had applied to was temporarily closed for new 
admissions. So, I quickly revised and diverted my application materials to the most 
obvious alternative, special education—a most fortuitous decision—and soon met 
Steve during my admissions interview. I recall only bits of our conversation at that 
time (but certainly Steve’s probing to see if I had interests in writing interventions), 
though I recall most clearly his affable demeanor and his assurances that I would be 
a good fit with the program.

Near the completion of my doctoral studies, I had a methodological critique of 
phonological awareness intervention literature published—one that I was well 
suited to do on my own given my professional background, prior research experi-
ence in the area, and the fact that I had been working several years with colleagues 
in the Hearing and Speech Sciences Department at UMCP to develop a phonologi-
cal awareness intervention program. Unbeknown to me at the time, several promi-
nent scholars had contacted Steve to inquire about his young upstart student (my 
words) who was zeroing in on flaws in their studies. Steve advocated on my behalf 
and assured them I was acting as an independent scholar trying to do important, 
rigorous work, work made possible by his mentorship and that of many other fac-
ulty in special education and communication sciences and disorders. He later 
assured me that all was good.

After graduating and working a few years at the University of Washington, our 
relationship naturally transitioned to one of colleagues occasionally working on 
projects together (of course, Steve still was and is informally a mentor), and this is 
when his jocular and cheerful nature really became most obvious to me. Being 
referred to by him as “grasshopper” (a reference to a mentor-mentee relationship 
between characters in the 1970s television series Kung Fu), seeing his clever use of 
Peanuts comic strip characters or ideas from the Hitchhiker’s Guide to the Galaxy 
to convey information about writing, hearing his tales of misadventures and pranks 
when he was younger (and some more recent), laughing with him at conferences 
and meetings, often when he is self-deprecating—one cannot possibly feel glum or 
dispirited when Steve is present.

Steve is an accomplished, respected, and impactful academic recognized inside 
and outside the United States for his scholarship; hence, this book in his honor. The 
rigor and volume of his work (certainly he should be coronated as king of writing 
research meta-analysis at this point) is well known. What also stands out about 
Steve’s work ethic is his graciousness toward other scholars, me included, and the 
greater education profession. There are many individuals and groups in K-12 
schools, universities, non-profit organizations, and government agencies who can 
attest that Steve has given much of his time and expertise across the decades, often 
just informally. He is sought out not only because of his masterful knowledge of the 
literature and research methodology, his ability to size up the practical implications 
of actions and associated reactions, and his devotion to the profession and those 
who it serves, but because he genuinely cares about others’ success and wants to 
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help them attain their highest levels of excellence. Some recent counsel Steve 
offered to me regarding keeping a strong focus on theoretical frameworks for situat-
ing my scholarly endeavors, regardless of the applied nature of the work, has pushed 
me to be much more mindful of the importance of theory in all kinds of writing 
research, and I firmly believe this has indeed helped me produce better research and 
can help the field be more grounded.

Affable. Assuring. Jocular. Cheerful. Accomplished. Respected. Impactful. 
Gracious. Genuine. These are just some of the traits that Steve possesses that earn 
him great distinction as a scholar, friend, and person. Knowing Steve, he might read 
this list of words and contemplate if he could arrange them into a mnemonic acro-
nym and if he couldn’t, I’m sure his advice would be to pick synonyms for some of 
these words to make it easier to create one. His mind is always working to produce 
better teaching and learning, and he is always willing to offer good advice.

 Tien Ping Hsiang

 A Fantastic Journey of Studying Writing Instruction 
from a Cross-Cultural Perspective

As a researcher who studies the teaching of Chinese writing, I have been reading 
Steve and Karen’s publications since 2005. When I was a master student struggling 
on choosing a research topic, my supervisor, Dr. Der-Hsiang Huang showed me one 
of his papers which focused on self-regulated learning. Steve and Karen’s articles 
were referred by Dr. Huang. The articles not only helped me to recognize “Self- 
Regulated Strategy Development (SRSD),” but also inspired me to study the teach-
ing of Chinese writing from a new perspective.

Later, in my doctoral dissertation, I studied fifth grade students’ Chinese writing 
process and developed a SRSD Chinese writing program for my grade 5 students. I 
found that although Chinese writing style is not the same as English writing, SRSD 
and process writing could improve students’ Chinese writing motivation and 
performance.

In order to explore more possibilities in studying writing instruction, I finally 
plucked up the courage to contact Steve in 2010. In the email, I requested a meeting 
with Steve during his summer vacation. I couldn’t believe that I received his prompt 
reply. Steve agreed to meet me in his office at Vanderbilt University. I remember I 
brought one of Steve’s book and requested Steve’s signature.

The cooperation between Steve and I has continued since 2010. The topics we 
study range from teachers’ Chinese writing instructional practices to teachers’ 
beliefs about teaching writing. Recently, we have focused on teaching Chinese char-
acters which is the core ability of Chinese writing. Our cooperation can keep going 
because of Steve’s diligence and eagerness to learn more.
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Steve made a great contribution in each of our academic reports. In order to know 
the differences between English and Chinese writing, he has reviewed much litera-
ture on Chinese writing and teaching Chinese writing. We decided research pur-
poses, methods, and instruments all together. While I spent a lot of time on translating 
Chinese concepts into English, Steve did his best to introduce what Chinese writing 
is to the international academic society based on his understanding of Chinese writ-
ing. As a stranger to Chinese writing, Steve knows what foreign researchers want to 
learn from our studies. As an experienced researcher in teaching writing, Steve can 
always glean much more from the data than I can. Whenever I had an idea about 
writing research, even though the study was not easily done, Steve always said: 
Let’s do it!

What I have learned from Steve is more than academic research. As a college 
instructor who teaches teaching Chinese language arts in primary schools, when I 
wondered why I need to publish English papers, Steve said: Then I can know what 
you have done in studying Chinese writing. When I asked Steve why he would 
cooperate with co-authors, he said: Most of the time, I learn and gain from the pro-
cess of cooperation. When I was not sure how much time I should devote to work-
ing, Steve let me know that family always comes first! Steve is just like my supervisor 
of life, teaching me to live in the world from a broader perspective.

It is my honor to work with Steve! He is an innovative learner, honest researcher, 
and trustworthy leader. Steve has made great contributions to studying and introduc-
ing Chinese writing instruction to the world during the past ten years. It is a fantastic 
journey of doing writing research with Steve from a cross-cultural perspective. Both 
of us have learned to appreciate the similarities and the differences. The most impor-
tant thing Steve has taught me is, we do research because for the love of it. Love to 
learn and love to add positive power to the world. The seeds Steve has planted in the 
garden will blossom beautiful flowers!

Charles “Skip” MacArthur 

 Signs of Steve

A plate full of lemon slices
A glass of iced tea;
Show that Steve is here.

The ball swishes through the net, not touching the rim;
Famous for his set shot not his jump,
His black Converse high tops follow him off the court,
Peeking out beneath suit or robe.

A smile full of warmth,
Greetings for all, reflect the truth
Of his generosity to colleagues and students;
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How often did we gather with students and colleagues,
For dinner at PCRC?
How often did he listen and offer advice and opportunity?

A heavy meta concert,
Thunderous chords and fancy guitar licks,
Meta-analyses rain down;
‘Til one can’t write a paper without citing at least one.

The ultimate sign – SRSD,
Created with his wife and colleague, Karen,
Woven from a thousand threads of theory, practice, and hard research,
Spread around the world
To serve teachers and students of all ages.

Maybe you’ll spot him on one of his daily walks,
On the beach in San Diego,
Or the hills of Arizona,
Or the streets of Paris,
Or anywhere.
Walk with him and talk; you’ll learn something.
Fortunate I was to meet him when we were young scholars
To work together and learn with him for so many years.

 Rui A. Alves

 Seeing the Whole Writing Research Galaxy from Steve’s 
Shoulders

I can’t remember the first time I heard or read about Graham, Steve Graham. But it 
surely must have been circa 2000, when I started learning something about writing 
cognition. Graham, for me, was foundational not only in conceptualizing writing 
but also in helping to establish myself as an international writing scholar. Let me 
then focus on these two gratitude aspects of my own development as researcher.

As with writing, there is hardly a single influence in developing one’s own con-
ceptions. As wisely modeled by Graham, it takes a community to achieve writing 
and it takes a village of sages to educate a researcher. In my case, I am indebted to 
giant sages working across both sides of the Atlantic. From the US side, Steve 
Graham, Dick Hayes, Ginger Berninger, Ron Kellogg, Chuck Bazerman, and Malt 
Joshi. From the Europe side, Michel Fayol, Sven Strömqvist, Liliana Tolchinsky, 
Piero Boscolo, and São Luís Castro.

The establishment of writing as an international research topic is a recent 
endeavor. One can argue that its foundations were laid in the last two decades of the 
20th century and were hugely facilitated by globalization, by the explosion of digi-
tal communication technologies, most notably the internet, and by Steve. Among 

Personal Reflections



xxxvii

the giants cited above, Steve is arguably the one who contributed the most to settle 
writing as a lively and respected international topic of research. One needs only to 
look at the dozens and dozens of his scholarly contributions, to the legion of his 
collaborators and coauthors spread over the globe, and generally to the global influ-
ence of his groundbreaking research work. One can easily check his tremendous 
influence over the globe by plotting citations to his work over the world map, as 
depicted for instance in the metrics dashboard of his profile in Web of Science 
(https://www.webofscience.com/wos/author/record/2023278). Steve is surely the 
modern giant of writing research and his influence legendary as proven by the cur-
rent festschrift volume.

It was not up until 2008 that I finally met Steve in an international writing confer-
ence held at the University of Poitiers. From Steve and his keynote, I was immedi-
ately impressed by his oratory skills, by the value of effective communication to 
achieve influence, and by the importance of aligning as many sources of evidence as 
possible to help transform educational practices. In many ways, his series of meta-
analyses are the best current effort to inform and improve writing instruction. From 
that first lecture I attended, I retain Steve’s search for alignments in writing research, 
to discern patterns and to inform further research and writing instruction. In that 
occasion, Steve was aligning support to evidence-based practices from three sources 
of inquiry: meta-analyses of experimental studies, meta-analyses of single-subject 
design research, and meta-synthesis of qualitative studies of exceptional teachers of 
writing. Crucially, I was strongly moved by his joy when the three sources of evi-
dence did align, supporting an instructional practice! Such alignment sounded 
almost magical and mystical as when a scientist discovers something about the 
world or when a child watches the three stars in Orion’s belt. I believe that it is this 
joy of aligning that fuels Steve’s incessant scientific queries. Furthermore, this joy 
nurtures the interest and intelligence of those many who collaborate with him. Ever 
since that first meeting, he generously engaged me in several of his editorial proj-
ects, many of my students learned with him and his research, I asked his support for 
many scholarly activities, and in a way, he became Orion to me. Indeed, from the 
shoulders of Orion, we can see the whole galaxy of writing research. Thank you so 
much for the ride, Steve!

 Xinghua Liu

 To the Lighthouse

I keep on seeking purposes for what I am doing and looking for answers, just like a 
small boat drifting in the ocean looking for a lighthouse to show the way. In 2008, 
after teaching English as a foreign language at my university for three years, with 
eagerness to understand my students and to explore what I could bring to the class-
room, I embarked on the PhD journey in UK, studying applied linguistics with a 
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special focus on foreign language education. In 2015, three years after obtaining my 
PhD, I found myself increasingly bothered by two questions:

First, how I could help my students better learn and become autonomous language 
learners at the end of their two-year university foreign language program?

Second, what were the purposes of my research and how I could make meaning 
out of it?

I looked around for a teacher and mentor to show me answers to the two questions.
The opportunity came that year when I was awarded a fellowship from the China 

Scholarship Council, enabling me to conduct one-year post-doctoral research 
abroad. I contacted Steve Graham and asked whether I could join his team on writ-
ing research. I wanted to work with Steve because I was interested in learning SRSD 
and running meta-analysis (when I was at ASU, I learned that Steve’s wife, Karen 
Harris was the mother of SRSD and I was also lucky enough to join her SRSD proj-
ects to learn how to deliver the program). My one-year stay at ASU turned out to be 
most memorable… to work with Steve and Karen has proved to be the best decision 
I have ever made.

Steve is a teacher with whom any junior researchers may dream working. He 
trusts junior researchers and allows them to take responsibilities. I can still recall the 
very first meeting Steve and I had in the office. He checked with me what I expected 
from my stay at ASU. I said I wanted to know more about meta-analysis, and he 
nodded. Later on, I was involved in two meta-analysis projects, namely “the Impact 
of Reading Interventions on Writing” and the “Effectiveness of Literacy Programs 
Balancing Reading and Writing Instruction.” Steve has been generous in sharing. 
He spent time in demonstrating how to look for key information for meta-analysis, 
how to code variables, and how to run statistical analysis. I am truly indebted for the 
apprenticeship with Steve.

Steve is kind and fun to work with. Whenever he came to the office room in the 
morning, with sun glasses on and a flip phone in his hands, he would peep through 
the glass window of my room, smiling, and asked “Hey, how are you doing, Kevin?” 
At noon time, he would pop up, knock at my door, smile at me, and say “Kevin, 
cookie time.” He knew those cookies were my favorites. We then walked together 
from the office building to the snack shop on campus. In the snack shop, Steve 
would have one to two large cups of iced tea, grasp a handful of lemon slices, and 
squeeze them into the iced tea. Along the way to and returning from the snack shop, 
we talked about research projects, paper writing, headlines, and children. The 
“cookie conversation” was the most inspiring and relaxing moment in a day.

Steve has also always been ready to help. As I was interested in corpus studies, I 
once asked Steve whether it was possible to obtain some corpus data from a third 
party testing organization. Without a single moment of hesitation, he smiled at me 
and said he would like to have a try. In the following days in the office, I heard Steve 
making phone calls to enquire about the possibility. He also spent time sending 
emails and filling application forms to request the data. Though eventually we were 
denied the access to the data, I was thankful for the time and energy Steve had 
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devoted to my interest. In 2018, when my wife had medical emergency and I asked 
him about treatment options in the USA, he was quick to gather many useful infor-
mation and took all the way to reach out to his friends for further assistance. A 
friend in need is a friend indeed. Steve is a man of utmost kindness and 
trustworthiness.

Steve is a superhero for those who have ever worked with him, and I have been 
wondering how he managed such high motivation for work and life. The opportu-
nity to ask about this question came when we drove on the highway. I plucked up 
the courage and asked “Steve, would you mind sharing why you have been so moti-
vated?”. Steve smiled, as always, and gave me five reasons, out of which two helped 
solve puzzles I had over the past years. One was the love for children. Through his 
research, Steve said he could help children better learn to write, particularly for 
those with learning difficulties. Another was his passion for advancing science so 
that he could better help people in need.

As a Chinese saying goes, art is long, but life is short. Whenever I feel the bottle-
neck, I would look to Steve, with his true passion to scientific exploration, the genu-
ine love to students, and a loving heart to family and friends. The one year with 
Steve at ASU is life changing to me. Words cannot express enough my heartfelt 
thanks to him. To the lighthouse, Steve. From the bottom of my heart, I wish him 
peace, prosperity, and good health in the years to come.

 Michael Hebert

 The Emperor and the Bad Penny (and Other Fables)

Steve is many things. He is a friend, mentor, advisor, boss, collaborator, husband, 
and father. He is a writer, researcher, theorist, psychologist, and editor. He has also 
had many nicknames: Graham Cracker, Super Graham, Stevemo. To me, he will 
always be The Emperor.

In honor of Steve, I wrote three short fables of my time as his doctoral student.

 The Professor and the Lemonade

The professor was always generous with his doctoral students. He was generous 
with his time. He was generous with opportunities. He was generous with his 
laughter.

However, the professor also had high expectations. He modeled hard work and 
persistence. As long as he had iced tea and lemons, the professor could work for 
hours on end. Although his students worked hard to impress him, they would some-
times dread the calls into his office. They knew it meant an unrelenting day of read-
ing and coding.
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When even the most energetic students would tire and get drowsy, the professor 
pressed on. The students never complained. They did not want to be disrespectful of 
the time the professor set aside for them. However, they thought distracting him 
with a prank might give them reprieve for a day.

Once, they put pictures of the professor and his wife on a video card. To their 
surprise they heard nothing about it. The professor went on as usual. This led to an 
escalation in the students’ pranks. However, they still heard nothing and still fell 
asleep while coding.

Finally, the students put a box of Life cereal, a lemon, and a glass on the profes-
sor’s desk.

Moral: When life give you lemons (or when your pranks are lemons), make 
lemonade.

 Stevemo and the Crayons

Steve’s doctoral students sometimes lost pens in his office. In fact, the students 
noticed that they often lost pens when Steve was around. When Steve stopped by 
their office, he sometimes asked for a pen to write something. He then distracted 
them with hard questions before absconding with the pen.

One day, the students finally caught Steve in the act. To their surprise, Steve just 
laughed and said, “I’m liberating the pens!”

The next time Steve left town, the students devised a prank to get him back. They 
snuck into his office and replaced all of his pens with crayons. They also put a pic-
ture of Elmo on one of his books and retitled it, “Writing Better with Stevemo.”

Upon his return, the students went to his office to code studies with Steve. As 
they hoped, it wasn’t long before Steve needed a pen. The students held their breath 
as Steve reached for his pen cup. However, Stevemo only briefly looked at the 
crayon he pulled out. Then, he used it to write.

Moral: You can take Stevemo’s pens, but you can’t take away his motivation to write.

 The Emperor and the Bad Penny

One day, the professor declared to his students, “You should call me The Emperor.”
The students laughed, but the professor persisted. “Yes, The Emperor has a nice 

ring to it. As my first act, I decree that my students shall call me The Emperor from 
this day forward.”

This went on for quite some time. After several weeks, the students came up with 
a plan. They created t-shirts with the professor’s face on several different emperors, 
including emperor penguins. The students even included The Emperor’s wife in 
some of the pictures.
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The students then attended a party at the Emperor’s house. About 30-minutes 
through the party the students revealed their t-shirts. It took the Emperor another 
hour to notice.

Not long after, The Emperor started calling one of the students “Bad Penny.”

Moral: Be careful what you joke about with your students!

 One Big Lesson

All of these fables capture the biggest lesson I learned from Steve: the work is 
important, and the writing is most important, but it should always be done with 
kindness and good humor. If we can always remember that, we will multiply our 
impact on the writing community through all of the relationships we build. That’s 
Steve Graham’s legacy.
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Honoring Steve Graham: Personal 
Reflections on an Outstanding Scholar, 
Colleague, and Partner

Karen R. Harris and April Camping

Abstract In this chapter, we present our personal reflections regarding the work of, 
and our time spent collaborating with, Dr. Steve Graham in the area of writing. First, 
Dr. Karen Harris, Steve’s spouse and colleague for over 40 years, share memories 
and milestones in their work together, as well as other areas. Then, Dr. April-
Camping, Steve and Karen’s final doctoral student, shares her reflections based on 
having worked with Steve as a doctoral student and for 3 years afterwards. We are 
honored to be a part of this festschrift for Steve. The chapters in this book honor the 
influential body of work he has contributed to the field while also contributing influ-
ential new work and insights.

Keywords Steve Graham · Meta-analyses · SRSD · Festschrift · Writing

K. R. Harris (*) 
Arizona State University, Tempe, AZ, USA
e-mail: Karen.R.Harris@asu.edu 

A. Camping (*) 
SRSD Online - Writing to Learn, East Greenwich, RI, USA
e-mail: april.camping@gmail.com

 

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2023
X. Liu et al. (eds.), The Hitchhiker’s Guide to Writing Research, Literacy 
Studies 25, https://doi.org/10.1007/978-3-031-36472-3_1

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-36472-3_1&domain=pdf
mailto:Karen.R.Harris@asu.edu
mailto:april.camping@gmail.com
https://doi.org/10.1007/978-3-031-36472-3_1


4

As we write our reflections, Steve does not know that this book is in the works, as it 
is meant to be a surprise. Xinghua (Kevin) Liu, Michael Hebert, and Rui Alves are 
the editors of The Hitchhiker’s Guide to Writing Research: A Festschrift for Steve 
Graham. They asked me to write a personal reflection on Steve’s contributions to 
the field and our work together for over four decades. This book honors the influen-
tial body of work Steve has led as well as contributed to over these years, and con-
tributes influential new chapters to the field. This book also honors who he is – an 
outstanding researcher with the ability to be a leader, a team member, and as they 
noted, a “teacher, tutor, friend, and colleague.” Steve has been many of these things 
to me over these years, as well as my partner, my spouse, a wonderful father to our 
daughter, my best friend, and the love of my life. He has also made me laugh every 
day. He loves to tell stories and to tease. I well remember our daughter as a young 
girl, coming to me and saying, “Mommy, make him stop!”

I am delighted to have this chance to share my reflections. Writing this piece has 
created a wonderful trip though many years of memories. I decided to start at the 
beginning – how I first met Steve, how we came to work together, and where we are 
now. Several former students who worked with Steve (and typically with me as 
well) are involved in this book. We have been so fortunate to work with so many 
outstanding doctoral students who have gone on to do important work in schools, 
research institutions, and universities. We will not be advising any more doctoral 
students. Our final doctoral student recently graduated, Dr. April Camping (whom 
we co-advised). Her reflections conclude this chapter.

1  How It All Began

In August of 1978, I arrived at Auburn University eager to start the doctoral program 
in Emotional and Behavioral Disorders. I was the only one to show up for this 
brand-new program; thus, the program was closed. What to do? I decided I would 
need to look for a new doctoral program the next year in this area because in addi-
tion to the program being closed, I now had no assistantship.

Serendipity, a theme that has occurred frequently across my life, intervened 
(Bembenutty, 2022b). A little background will help to set the stage. Before arriving 
at Auburn University, I taught in an alternative special education program for stu-
dents ages 13 to 21 in Lincoln, Nebraska from 1975 to 1978. During that time, I also 
completed my master’s degree at the University of Nebraska  - Lincoln, in the 
Department of Educational Psychology. My concentration areas were statistics, 
learning, and child development. I also completed certification coursework in the 
area then called mental retardation, currently referred to as intellectual disability or 
cognitive disability.

I received my undergraduate degrees from the University of Northern Colorado 
(UNC) in 1974 after completing high school in Illinois in 1971. I had started with a 
major in Education of the Blind at Illinois State University in 1971. I then made the 
‘absolutely brilliant decision’ to switch majors to Education of the Acoustically 
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Handicapped, and transferred to UNC. I was worried about the availability of jobs 
in education of the blind because most were residential and there were not a lot of 
jobs available. There were, however, barely more jobs available in education of the 
deaf. This led me to complete two undergraduate degrees at UNC (dual degrees was 
not an option), one in education of the acoustically handicapped and one in elemen-
tary education. I was right to be concerned. The law that guaranteed all children, 
including those with disabilities, a free and appropriate education did not pass until 
1975 (PL 94–142). There were few jobs available in special education in 1974. I 
completed my student teaching in one of the first Total Communication Programs 
for children who are deaf in Denver, Colorado. I received permission to do my ele-
mentary education  student teaching in a kindergarten classroom in Morgantown, 
West Virginia. I asked to student teach there because during high school I was part 
of a tutoring group and tutored a young girl in an area of Chicago where many fami-
lies formerly from Appalachian coal mining areas lived. From 1974 to 1975, I taught 
fourth grade at the Cassville Grade School in Cassville, West Virginia, a “coal town.”

All of this came into play when I arrived at Auburn University in 1978. I had 
learned so much about education, learning, teaching, disability, inequity, and pov-
erty. I was offered an assistantship in the Foundations of Learning department by 
Drs. Glenelle and Gerald Halpin because of my background. I typically taught four 
sections a quarter of the Introduction to Educational Psychology course and worked 
with both of them until my graduation in 1981. I remained a doctoral student in 
special education, however. I thought I would leave, but wanted to take courses that 
first year. Dr. Lemoine Miller, my primary advisor throughout my doctoral program, 
suggested I take a course on learning disabilities. This was a new area in special 
education, as was emotional and behavioral disorders. During this course, I realized 
many of the adolescent students in special education I had taught had learning dis-
abilities as well as emotional and behavioral challenges. This course helped shape 
the rest of my life. I decided to stay and complete the doctoral program in learning 
disabilities.

I loved my time at Auburn University. To some degree I was a fish out of water, 
however, because so many of the students there came from well-off families. I was 
a midwestern woman living on a doctoral student assistantship. The undergraduate 
women in the College of Education dressed for class as if for a fancy evening out. 
Many in my classes were quite straightforward about getting the teaching degree so 
they could get a job if they weren’t married at the end of college, or if they needed 
to make some money in the early years of marriage. We called it the “Mrs. Degree” 
(there were also many young people dedicated to becoming teachers). Dr. Miller, 
our good friend for decades, recommended that I audit and serve as a teaching assis-
tant in Introduction to Special Education, a course I had never had. Serendipity 
arrived again.

On the first day of the Introduction to Special Education class, I sat in the back 
of the room. The professor, whom I had not yet met, was late and there was a steady 
buzz of talk across the room. We were all about to leave when a young man walked 
in. He had hair down to his shoulders and was wearing beat up blue jeans, a t-shirt, 
and flip flops. No one stopped talking. He cleared his throat a couple of times at the 
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front of the room and then said, “I am Dr. Steve Graham and this is Introduction to 
Special Education.” Suddenly, you could hear a pin drop in that room. While most 
of the students looked a bit surprised (or shocked), I was happy to see someone 
whose background seemed to be more like mine.

Steve was a visiting Assistant Professor in the Department of Special Education. 
In addition to assisting in his class, I joined him in working on a paper about research 
in spelling. He misspelled the word misspell throughout the entire first draft, some-
thing we laughed about then and still do today. Over the first 2 years, I worked with 
him occasionally on other projects in spelling and handwriting, and attended con-
ferences on learning disabilities where he introduced me to others in the field. Long 
story short, somewhere in the second year of this doctoral program, we realized we 
were becoming more than friends and began dating. Dr. Miller had been Steve’s 
advisor during his master’s degree in learning disabilities at Valdosta State College 
in Georgia. It was a bit awkward that we were dating and we tried to keep it a secret. 
When Steve decided to tell Lemoine, his former advisor’s response was, “Tell me 
something I don’t already know.” I don’t think you can keep a secret in towns 
that small!

Steve and I had a great deal in common. We both came from working class fami-
lies (his father had been enlisted in the army, mine was a shoe clerk at a department 
store when I was born), had moved about every 3 years, were the first in our families 
to graduate from college, were ‘hippies’ of the baby boomer generation, were 
strongly committed to social justice and civil rights, and had previously taught chil-
dren or adolescents living in low income or poverty areas. We both were passionate 
about improving instruction, especially for students from marginalized, underserved 
groups. Steve had done his dissertation in reading, but then developed a strong inter-
est in writing, in part because so little research had been done there. He started with 
work in spelling and handwriting, and to this day is recognized as one of the world’s 
leading researchers in handwriting. He then moved into studying composing, writ-
ing genres, and the writing process.

I had become a “theory aficionado” during my master’s program; I studied affec-
tive, behavioral, cognitive, developmental, and social theories (Albert Bandura’s 
social learning theory and Bronfenbrenner’s ecological systems theory, for exam-
ple). Studying theories continued throughout my doctoral work, and continues 
today. My teaching experiences had convinced me that no single theory alone was 
sufficient for understanding how K-12 students learned and that our students, espe-
cially those denied equity, needed and deserved far more effective instruction (for 
greater detail, see Bembenutty, 2022a, b; Harris, 2018). By the end of my doctoral 
program, I had begun working to integrate theories with powerful research behind 
them into an instructional method.

In 1982, Steve and I were married and the Self-regulated Strategy Development 
(SRSD) instructional model was born (albeit a first iteration). We joined our pas-
sions and initially focused on improving students’ composing abilities. Steve 
waited patiently (for the most part) while I put the pieces of findings from several 
bodies of research together to form an instructional process. Our first study ensued 
(Harris, 1982; Harris & Graham, 1985). We selected our first focus in writing, 
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Steve selected or developed our outcome measures, and I designed and wrote the 
lesson guides, created the teacher and student materials, and led SRSD instruction 
with students.

Several well-meaning colleagues told us that working from multiple theories 
would never work. We were stubborn and energized, however, and continued this 
work together. In the early years, we published several SRSD studies together 
focused on instruction in writing (e.g., Graham & Harris, 1993; Harris & Graham, 
2009) and one on word problem-solving (Case et al., 1992). We have also collabo-
rated on several books (e.g., Graham & Harris, 2005; Harris & Graham, 1992, 1996; 
Harris et al., 2008, 2012). Several of my favorite memories involve long walks on 
the beach during “workations,” where we thought out and designed upcoming stud-
ies, papers, or books. People sometimes comment that it must be difficult to live and 
work together, but for us it has been a joy.

2  Where We Are Now

We have been faculty members at Purdue University (2  years), University of 
Maryland (23 years, our daughter was born and raised here), Vanderbilt (8 years), 
and now Arizona State University (11 years). We have continued to work together, 
although for over a decade we have each led work in differing areas. Steve has been 
committed to meta-analyses of the growing bodies of research in writing, the policy 
implications of the findings, developing the Writer(s)-Within- Community model, 
writing assessment, and evidence-based practices in writing. He has published an 
impressive legacy across these areas. I used to tease him about “giving a little boy a 
hammer” because of the number of meta-analyses he had going. This work, how-
ever, has provided the field with a wealth of knowledge about where we are in writ-
ing research and where we need to go (e.g., Graham, 2018; Graham et al., 2013, 
2015a, b, 2018a, b, 2020, 2021; Graham & Harris, 2018a, b; Graham & Hebert, 
2011; Sandmel & Graham, 2011). Many more meta-analyses, and other research 
studies, are currently in the works.

Over this time period, I have focused on developing web-based support for 
SRSD instruction, integrating reading and writing instruction, and investigating and 
validating effective practice-based professional development for SRSD instruction 
in writing in special education and inclusive classrooms (e.g., Harris et al., 2012a, 
b, 2021, in press; Festas et al., 2015; McKeown et al., 2019; Wijekumar et al., 2017). 
Steve has joined in this work, often leading or contributing to selection and scoring 
of the writing assessment, and more.

We have both reached the point in our careers where discussions of becoming 
emeritus professors have occurred, and I made the change in 2022, becoming 
Regents Professor Emeritus. Steve will make decision in a couple more years. We 
are focusing our time on conducting the work that matters so much to us, complet-
ing grants, and writing up the data we have. I don’t expect either of us to completely 
retire for some years to come; I look forward to following the work Steve continues 
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to contribute to the field, our continued work together, our travels, family time, and 
adventures to come. We also look forward to continuing our work with Dr. April 
Camping. She shares her thoughts next.

3  Reflections from Our Final Doctoral Student: 
April Camping

It was fall of 2016 when I first met Dr. Steve Graham and Dr. Karen Harris. I had 
reached out to them while applying to a doctoral program at ASU, and although I 
had come across their research during my time as a K-12 teacher, I was naïve to the 
actual scale/scope of their work. I became Karen’s doctoral student; Steve became 
my co-adviser when we began work on one of the many meta-analyses we would 
undertake over the next 4 years. They explained to me that I would be their last 
doctoral student. Karen invited me to join in this chapter for this reason. Throughout 
my 4 years as their final doctoral student, I learned about their collective impact on 
the field of literacy education research. I was also witness to and recipient of their 
unrivaled generosity.

As the field is well aware, Steve has contributed seminal insights about writing 
instruction through his work on over 20 meta-analyses. This is one strand of his 
generosity: generosity of knowledge. Steve’s willingness to share a career’s worth 
of knowledge with a neophyte scholar in terms of the literature and the meta- analysis 
endeavor itself is something for which I will always be in debt. His patience in 
teaching was coupled with an emphasis on my autonomy, and his passion for the 
work was contagious.

Relatedly, working with Steve and Karen lead to a wealth of opportunities. This 
second strand, generosity of opportunity, was particularly impactful for me as I 
worked to establish an academic vita. They offered me experiences at first authorship, 
seats on important committees, lead presenter ventures at conferences, chances to 
review manuscripts, and too many opportunities to count for collaborative research.

I finish this brief reflection by noting a final strand: Steve and Karen’s generosity 
in terms of validation. Life happens throughout the course of a doctoral degree. But 
amidst the many personal and professional challenges I faced, they validated both 
the legitimacy of these challenges as well as my ability to keep going in spite of 
them. I successfully defended my dissertation thanks to Karen and Steve’s unrelent-
ing support, despite a global pandemic. I have a number of projects still in process 
with them that I look forward to finishing; some were completed during my time 
as a Postdoctoral Research Associate at Texas A & M. Now, as Research Director at 
SRSD Online  – Writing to Learn,  I look forward to applying Steve’s Writer(s)-
Within-Community model in research with culturally and linguistically diverse stu-
dents. Steve wrote (Graham, 2021) “I am at the end of this story but hopefully not 
at the end of the story.” As we all shift to new chapters, I hope to continue the story 
of impactful research and unbounded generosity.

K. R. Harris and A. Camping
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Modeling the Impact of Emotions 
on Descriptive Writing

John R. Hayes

Abstract In this chapter, I propose a process model for how writers express their 
emotions through word choice in written text. I also present a computer simulation 
of the model to demonstrate that it can actually choose words as writers would.

The model assumes that writers recognize many families of words. Each family 
member is related but conveys a different shade of meaning. For example, rain 
might be described as a sprinkle, a drizzle, a shower, a storm, a deluge, or a frog- 
strangler. In the model, when the translation process selects language to express 
ideas from the proposer, emotions influence which word is chosen from the relevant 
word family.

The connection of this model to a volume dedicated to Steve Graham’s body of 
work is this. The model proposed here is teachable. It could be taught as part of 
SRSD to make writers aware of their options for expressing degrees of emotion or, 
more generally, degrees of meaning. As the computer simulation of the model 
shows, difficulty in expressing degrees of meaning could result from limited 
vocabulary. A teacher could potentially help writers who have difficulty expressing 
emotions through vocabulary instruction or by instruction in the use of a thesaurus.

Keywords Emotion · Computer simulation · Word choice

Steve Graham does a variety of things extremely well. For me, three big areas stand 
out. The first is the development, with Karen Harris, of the Self-Regulated Strategy 
Development method (SRSD)—a revolutionary and highly effective approach to 
teaching writing to young or disadvantaged students (Harris & Graham, 1992; 
Graham et al. 1998; Graham & Harris, 2018; Harris et al., 2002, 2006; Harris & 
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Graham, 2017; 2018). Second is the series of meta-analyses he conducted with a 
variety of co-authors that show the effectiveness of SRSD, and more generally, offer 
insights into what works in teaching writing to young or disadvantaged writers 
(Graham & Harris, 2003; Graham & Perrin, 2007; Graham & Hebert, 2011; Graham 
& Sandmel, 2011; Graham et  al., 2007, 2012; Rogers & Graham, 2008). These 
analyses are extremely valuable resources for researchers. The items cited here ref-
erencing SRSD and the meta-analyses represent a small sample of Graham’s and of 
Harris’s publications that I could have referenced. Finally, I admire Steve’s contri-
butions to the modeling literature. Steve’s writing model (Graham, 2018) provides 
a detailed and insightful account of many of the factors influencing the writing 
process, including both the characteristics of the writer and the characteristics of the 
community in which the writing is done.

Among the features that are unique in Steve’s model is a concern for the impact 
of emotion on writing. Other modelers have been concerned with related variables. 
For example, David Galbraith (1999) has provided a clever model to account for the 
impact of writers’ dispositions, that is, their attitudes and biases, and Hayes (1996, 
2012) has emphasized the importance of motivation in his models. However, neither 
author has dealt specifically with the impact of emotions on writing. In this chapter, 
I will try to augment Steve’s model by describing specific mechanisms to account 
for the impact of both emotions and dispositions (or biases) on a particular kind of 
writing: descriptive writing in which authors inform their readers of their impressions 
of the agents and actions, sights and sounds involved in events.

1  A Framework for Descriptive Writing

To theorize about the impact of emotion on descriptive writing, I have drawn on my 
2012 writing model (Hayes, 2012). This model (shown in Fig.  1) provides a 
framework for describing a variety of kinds of writing, such as essays, journals, 
reports, etc. The 2012 model postulates a set of processes and resources used by 
writers as well as the relations among them.

The parts of the model that are most relevant to representing descriptive writing 
are highlighted in black in Fig. 1. Briefly, this is what the parts of the model do:

 1. The Current Plan in descriptive writing is a plan to write a description of 
an event.

 2. The Proposer, using inputs from the writer’s senses, working memory and long- 
term memory, formulates ideas for expression and passes them to the translator.

 3. The Translator chooses language to express the ideas from the proposer and 
passes them to the Transcriber.

 4. The Transcriber gives the language physical form as text or graphics, and 
becomes part of the text-so-far.

 5. The Text-So-Far includes all the text produced so far by the writing process.

J. R. Hayes
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Fig. 1 Hayes’ 2012 model of writing processes

 6. Long-Term Memory is where memories for the event and communications about 
the event are stored.

 7. Working memory holds and manipulates information over short periods of time. 
It is central to problem solving, decision-making, and many other cognitive 
processes. Working Memory’s special role in buffering text production will be 
discussed later.

To describe a particular variety of writing, it is typically necessary to augment the 
2012 model with additional processes and resources and to specify some processes 
in greater detail. For example, to describe workplace writing from multiple sources, 
Leijten et al. (2014) added several features to the 2012 model including inputs from 
collaborators and critics, inputs from multiple digital sources, graphics as part of the 
text-so-far, and a process for motivational management.

To model descriptive writing, I have augmented my 2012 model in two major 
ways. First, recognizing that a descriptive writer is first of all, an observer, I have 
modeled the processes by which sensory inputs from an event are represented in the 
writer’s long-term memory (see Fig. 2). This addition is important for three reasons. 
First, it recognizes the role of sensory input in descriptive writing. Second, as we 
will see, the processes involved in storing sensory information in long-term memory 
may be influenced by emotion. And third, it is necessary to specify the structure of 
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Fig. 2 How an observed event is stored in long-term memory

Fig. 3 A model of descriptive writing

these memories to understand how other writing processes can use them. As Fig. 2 
shows, I have assumed that memories for an event are stored in a sequence of 
temporally or causally ordered chunks. The chunks may be coded either verbally or 
non-verbally, depending on the nature of the sensory input. The chunks include 
information about the agents, actions, and objects, together with their attributes that 
the writer has observed. For example, a chunk might contain non-verbal information 
that a hawk (agent) had struck (action) a dove (object) with lightening speed 
(attribute). In addition, the chunks include information about the writer’s focus of 
attention. For example, one writer might focus on the agent of an action, in which 
case, the agent would be at the top of the list in that chunk within the writer’s 
memory. However, another writer might be focused on the object of the action, in 
which case, the object would be on the top of the list in that writer’s memory,

Second, I have made two elaborations of the Translation process (see Fig. 3). I 
have added detail about the subprocesses operating within the Translator. These 
subprocesses allow the Translator to use the parts of the memory structures stored 
in long-term memory in an appropriate order. For example, they allow the Translator 
not only to process the chunks from Long-Term Memory in temporal order, but also 
to correctly interpret information in the chunks about the writer’s focus.

J. R. Hayes
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I have also added a buffer between the Translator and the Transcriber, the Buffer 
represents that part of Working Memory that stores the language that we have 
thought about, but have not yet written down. Many of us have had the experience 
of thinking of an addition to our text and saying to ourselves, “I better write that 
down before I forget it.” The buffer hold the language we produce before we commit 
it to paper.

Turning now to the big picture, this is how the model of descriptive writing 
works. The process starts when the writer observes or hears an event and stores a 
representation of it in Long-Term Memory. Writing starts sometime later when the 
writer makes a plan to write a description of the event, perhaps for a letter or a 
personal journal. When this occurs, the Proposer retrieves information about the 
event from Long-Term Memory and makes this information available to the 
Translator. The Translator then accesses the first chunk of the event and chooses an 
output form for translating the information into language. These output forms are 
grammatical structures with a series of open slots to be filled. Some of the possible 
forms and possible slots (represented as subjects, verbs, and objects) are shown in 
Table 1.

The Translator then chooses the next slot to be filled and selects words to fill it. 
The output form and the words chosen to fill the slots determine how the chunk will 
be translated into language. When the form is completed, it is then stored in the 
Buffer. Since the Buffer is part of Working Memory, its capacity depends on the 
current load on working memory.

If the Buffer is full, its contents will be transferred to the Transcriber, which 
transforms the information into text or graphics, and is then added to the Text-So- 
Far. When this process is complete, control is passed back to the Translator to finish 
the chunk or, if finished, to get the next chunk. If the Buffer is not yet full, control 
is also passed back to the Translator to get the next slot. When all of the slots in the 
first chunk have been filled, the Translator gets the next chunk. The process continues 
until all of the chunks have been translated. At this point, any content remaining in 
the Buffer is transferred to the Transcriber for outputting and the process stops. The 
language that has been produced by this process is recorded in the Text-So-Far and 
also becomes part of the representation of the event that has been stored in Long- 
Term Memory.

Table 1 Some grammatical 
forms generated by the 
Translator

Form Slots required to complete form

S-V-O subject (slot)-verb (slot)-object (slot)
O-V-“by”-S object (slot)-verb (slot)-“by”-subject 

(slot)
O-“was”-V object (slot)-“was”-verb (slot)
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2  What Descriptive Processes Are Influenced by Emotion?

There are three occasions en route to creating a description that seem most likely to 
be influenced by biases and emotions:

 1. The occasion when an event is initially observed.
 2. The occasion when the Translator translates an element into language, and in 

particular, when the Translator chooses the form of the output and the words to 
fill the slots in the output form.

 3. The occasion when the writer’s description of the event is stored in memory.

2.1  The Initial Observation

Substantial evidence indicates that biases and emotions can influence the initial 
encoding of a visual experience. For example, Payne (2001) briefly primed white 
American undergraduates with a picture either of a black face or a white face. The 
participants then identified whether a second picture represented either a gun or a 
tool. Payne found that his participants were quicker to identify a gun and more 
likely to mistake a tool for a gun when primed with the black face. Similarly, 
Unkelback et  al. (2008) showed New Zealand undergraduates pictures of people 
wearing either Islamic headgear (e.g., turban or scarf) or no headgear, who were, in 
addition, either carrying a gun or a tool. Participants were instructed to press a 
button marked ‘shoot’ if the participant was carrying a gun, but not to do so 
otherwise. The authors found that participants were more likely to press ‘shoot’ for 
those wearing Islamic headgear. These authors also found that when they induced 
anger in participants, the participants were more likely to ‘shoot’ and presumably to 
perceive guns whether the people had Islamic headgear or not. Many studies have 
found results similar to Payne’s and Unkelback’s (Correl et al., 2002; Duncan, 1976; 
Payne et  al., 2002; Zeelenberg et  al., 2006). These studies strongly suggest that 
biases and emotions can influence a person’s initial representation of an event.

2.2  During the Translation Process

Choosing the output form for describing an event (see Fig. 3, the second box in the 
Translator) and choosing words to fill the slots (see Fig.  3, the final box in the 
Translator) could both be influenced by emotions. For example, Forgas (1999a, b) 
studied how moods influence the way people write requests. In his studies, Forgas 
predicted that people in a bad mood would write more polite requests because they 
would have less confidence that their requests would be positively received. As 
predicted, participants reliably wrote more polite requests when they were induced 
to have a bad mood rather than a good one.
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Presumably, requests that differ in politeness can differ both in output form and 
in word choice. We can imagine that being in a bad mood might often have the 
opposite effect. Suppose, for example, a manager is waiting for an overdue report 
from an assistant. In a good mood, he might say, “By the way, did you finish that 
report?” But in a bad mood, he might say, “Finish that report ASAP!” Of course, 
writing a request differs from writing a description. None-the-less, Forgas’ results 
make it seem plausible that output forms and word choices could also be influenced 
by emotion when writing a description.

2.3  Storing the Description in Long-Term Memory

Finally, a person’s language used when describing an event can combine with the 
initial memory representation of the event to create a new representation of the 
event in long-term memory. If the person describes the event using extreme 
language, either in writing or conversation, we would expect the combined memory 
would represent a more extreme representation than the one originally stored. 
Further, we might expect that if the person recounts their description more than 
once, their language might become still more extreme. Therefore, if the person’s 
first description employs extreme language, we would expect that their second 
description, based on the new combined-memory representation, would be more 
extreme than the first. I will explore this hypothesis further below.

There is also substantial evidence that language describing an event, which is 
experienced after the event, can influence people’s memory for the event. For 
example, Loftus and Palmer (1974) asked participants who had watched films of a 
car crash either, “How fast were the cars going when they hit each other?” or “How 
fast were the cars going when they crashed each other?” When the question included 
the word crashed, participants reported significantly higher speeds than when it 
included the word hit.

The participants in the Loftus and Palmer study were in a different situation than 
a person writing a description. In the Loftus and Palmer study, they presented 
critical language in the form of a question. In writing a description, the critical 
language is created by writers themselves. Whether this makes an important 
difference isn’t clear. Never the less, the Loftus and Palmer study and other related 
studies (Loftus, 1975; Loftus et al., 1978) do indicate that language experienced 
after an event can, in some circumstances, influence memory for the event.

My objective here is not to prove that emotions can influence writing. The evi-
dence reviewed above suggests that they do. Rather, my task is to propose plausible 
mechanisms by which that interaction can occur. Next, I will propose such mecha-
nisms for descriptive writing.
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3  How Emotions Can Influence Translation 
During Description

People have a wealth of linguistic knowledge that allows them to express a wide 
variety of shades of meaning when describing observed events. For example, they 
know that “downpour” describes a more intense rain than does “drizzle.” Generally, 
people have a range of lexical options that vary in intensity for describing events. 
One can describe a laugh as a “titter,” a “snicker,” a “chortle,” a “giggle,” a “guffaw,” 
a “belly-laugh,” a “side-splitter,” or a variety of other alternatives. I will call such 
collections of words that describe the same action or thing with different intensities 
a “word family.” Part of language learning involves acquiring the ability to match 
the intensity of a descriptor to the intensity of the thing described; that is, learning 
to describe things as one’s language community prefers to characterize them. For 
example, it is easy to agree which of Figs. 4 and 5 most people would choose to 
represent a titter and which a side-splitter. If writers use language in a way that does 
not match community norms, their language could be described as biased, imprecise, 
or unidiomatic.

Central to my account of how emotions can influence description is the idea that 
writers can use their knowledge to select descriptors that are neutral (or more 
precise) by community standards. They can also choose words that are more or less 
intense than neutral to express their biases and emotions. In particular, I propose 
that under the influence of emotion, a writer may prefer descriptors that indicate that 
an action is more or less intense or that an object is more or less valuable than a 
neutral description would indicate. For example, in a car accident, the angry victim 
might say that his “very expensive car was destroyed”; the guilty driver might say 
the “old wreck was dented,” and a neutral observer might say, “the car was damaged.”

To illustrate concretely how emotions and biases might influence the translation 
process, I created a computer simulation program that embodies the ideas discussed 
above. The program writes two successive descriptions of an event in a way that is 
influenced by the emotions of the simulated writer.

Fig. 4 A titter
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Fig. 5 A side-splitter

4  The Event to Be Described

To provide something for the simulation model to describe, imagine this sim-
ple event:

A shopper, Sam, walks through a flea market. He accidentally bumps the table of a mer-
chant, George. Some of the objects on George’s table fall to the ground and are damaged.

The simulation program provides written descriptions from each of three points of 
view: (1) Sam, the shopper, (2) George, merchant, and (3) Edna, a passer-by, who 
has a neutral point of view. Each of the characters writes a first and then a second 
description of the event, each of which is simulated by the program.

5  A Simulation Model for Composing Descriptions

I created a simulation model, programmed it in the Python language, and gave it 
three types of information:

• The three characters’ emotional states
• The three characters’ knowledge of the event
• A vocabulary for translating the writers’ memories into language
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 1. The three characters’ emotional states
George, the merchant, is assumed to be angry in degrees from 1 (mild annoy-

ance) to 5 (enraged). Sam, the shopper, is assumed to feel guilty in degrees from 
1 (mildly sorry) to 5 (deeply ashamed), and Edna is assumed to be neutral. 
Before running the program, a human operator informs the program of the 
identity of the narrator and the intensity of their emotion.

 2. The three characters’ knowledge of the event
As indicated in Fig. 2, each observer of the event forms a long-term memory 

representation of the event, which includes the agents, actions, and objects 
involved in the event together with their associated attributes. Some of the attri-
butes—such as intensity, quantity, and value—can vary in magnitude from low 
to high. For example, the intensity of an auto accident can vary from a fender-
bender (low) to a wreck (high). We assume that the initial representation is non-
verbal since it is based on non-linguistic sensory input rather than on hearing a 
verbal description.

In Table 2, I have represented Edna’s non-biased memory of the event. The table 
shows that Edna knows that Sam bumped George’s table with an intensity of 0.3 on 
a scale of 0 to 1. (She may not know Sam’s or George’s names, but she can 
distinguish the men visually.) She knows that George’s things, which she judges to 
have a value of 0.35, fell to the floor with an intensity of 0.7. Finally, she knows a 
quantity (magnitude 0.7) of George’s things were damaged with an intensity of 0.6.

Since emotions can influence the narrator’s initial representations, Sam’s and 
George’s memory for the event may well be different from Edna’s. For example, 
George, the merchant, might represent the intensity of the bump and the damage as 
greater than Edna did. Further, the writer’s focus on aspects of the event, such as 
agents or actions may also differ. I represented the writer’s focus by placing focused 
parts of each element at the top of each column in Table 2. Thus, Edna’s focus for 
element 1 is on Sam. George’s focus, in contrast, might be on his table. I assume 
that the writer’s focus can influence the form used in translating the memory into 
language. Therefore, because her focus is on Sam, Edna might write, “He bumped 
the table.” George, who is focused on his table, might write instead, “My table was 
crashed into by some idiot.”

As I have indicated in Fig. 3, the Translator also influences the form of the out-
put. Thus, although the writer’s focus in long-term memory might suggest one form, 

Table 2 Edna’s memory for the event

Chunk 1 Chunk 2 Chunk 3
Agent: Sam Object: things Object: things

Action: Bumped    Owner: George    Owner: George
   Intensity: 0.30    Value: 0.35    Value: 0.35
Object: Table Action: Fall    Quantity: 0.70
   Owner: George    Intensity: 0.70 Action: Damage

   From: Table    Intensity: 0.60
   To: Floor
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the Translator might change that form. For example, the writer’s focus might sug-
gest he write, “I made serious mistakes,” but because of fear of consequences, that 
form might be changed in the Translator to the passive voice, leading him to write, 
“Mistakes were made.”

It is likely that all three writers would have different initial memories for the 
event. However, since the objective of the simulation is to illustrate the effect of 
emotion on lexical choice, all three writers have been assigned the same initial long- 
term memory representation of the event so that the effect of emotion on lexical 
choice can be directly compared across writers.

 3. A vocabulary for translating the writers’ memories into language
The vocabulary used by the simulation includes word families, each with 

words expressing a wide variety of intensities. I assigned each word a scale value 
from 0 (for least intense) to 1 (for most intense).1 In Table 3, the second column 
for each family shows the intensities I assigned to each of the words.

6  What the Program Does

The simulation program carries out most of the activities represented in Fig. 3. It 
takes the information about the event stored in long-term memory and processes it 
chunk by chunk. It chooses a grammatical structure and words to express each of 
the chunks. The length of the text that the program produces, therefore, depends on 
the length and complexity of the representation of the event in long-term memory. 
Since the buffer is not implemented in this simulation, the program passes the 
language it creates directly to the transcriber, which prints out the text. It might be 
interesting to implement the buffer in a future simulation program because it could 

1 Different individuals would likely assign slightly different values to the words. What is important 
here is that individuals can assign intensity values to the words and that those values will generally 
agree with others in the linguistic community.

Table 3 Word families used by the simulation model (intensity shown after each word)

Word families
Bump Things Fall Quantity Damage

Touched 0.10 Junk 0.10 Descended 0.10 Very few 0.10 Soiled 0.10
Nudged 0.20 Trifles 0.15 Glided 0.20 A couple 0.12 Scratched 0.15
Bumped 0.30 Trinkets 0.35 Dropped 0.40 Three 0.15 Chipped 0.20
Hit 0.40 Things 0.50 Fell 0.50 A few 0.20 Cracked 0.30
Struck 0.45 Collectables 0.65 Tumbled 0.60 Several 0.40 Damaged 0.40
Tripped over 0.60 Antiques 0.75 Plummeted 0.70 Many 0.70 Broken 0.60
Upset 0.70 Antiquities 0.80 Hurtled 0.80 Most 0.80 Smashed 0.75
Crashed into 0.80 Heirlooms 0.90 Crashed 0.85 Nearly all 0.90 Shattered 0.85
Smashed into 0.90 Treasures 0.95 Smashed 0.90 All 0.95 Destroyed 0.90
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suggest an explanation for language bursts (Chenoweth & Hayes, 2001), the ten-
dency for writers to produce texts in bursts of language separated by pauses.

When the human operator gives the simulation program the identity of the writer 
and the degree of the writer’s emotional involvement, the program produces a writ-
ten description based on the writer’s representation of the event in long-term mem-
ory and on the intensity of the writer’s emotion. If the writer is Edna, the program 
writes a neutral description of the event. If the writer is George, the program writes 
a description that emphasizes the seriousness of the accident. How much he empha-
sizes the seriousness will depend on how angry George is. If the writer is Sam, the 
program will minimize the seriousness of the accident, the guiltier Sam feels.

To understand how the program expresses emotion, take as an example how the 
program chooses words to express Sam’s impact on George’s table. First, the pro-
gram chooses the appropriate word family to describe an impact. In Table 3, that is 
the “bump” family. Next, the program notes the intensity of the impact as recorded 
in the writer’s memory. As shown in Table 2, the intensity was 0.30. (Remember, all 
writers are assumed to have the same memory.) Then, the program calculates a 
“preferred” intensity by adding or subtracting a quantity based on the strength of the 
narrator’s emotion. With this calculation, Edna’s preferred (and neutral) intensity 
would be greater than Sam’s and less than George’s. Having calculated the preferred 
intensity, the program then chooses the word that most closely matches the writer’s 
preferred intensity.

The program’s output (see Table 4) shows that George, who is angry, says that 
Sam “crashed” into the table; Edna, who is neutral, says he “bumped” into the table; 
and Sam, who is feeling guilty, minimizes the seriousness of the event and says that 
he “nudged” the table.

Some of the word choices in Table 4 seem unnatural, for example, glided and 
plummeted. This occurred because I chose the words for use by the simulation 
program by consulting word lists from an on-line thesaurus. As a result, the 
program’s output does not reflect the word frequencies of normal human speech. (If 
I had selected words on the basis of their English word frequency, the program’s 
output would seem more like that of a native English speaker.)

Table 4 Output of the simulation program for three levels of emotional bias

Writer First text Second text

Sam, who feels guilty, 
wrote

I nudged the table. The trifles glided to 
the floor.
A few were chipped.

I touched the table.
The junk glided to the floor.
Three were scratched.

Edna, who is neutral, 
wrote

He bumped the table.
The trinkets plummeted to the floor.
Many were broken.

He bumped the table.
The trinkets plummeted to the 
floor.
Many were broken.

George, who is angry, 
wrote

He crashed into the table.
The antiques hurtled to the floor.
Most were smashed.

He crashed into the table.
The antiques hurtled to the 
floor.
Nearly all were destroyed.
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Once the first description is complete, the language chosen to describe the event 
is combined with the information about the event that is already in long-term 
memory to produce a new representation of the event. The program then produces a 
second description for each writer based on the modified representation currently in 
long-term memory. This allows us to compare a first and second text (see Table 4). 
Because of the change in the representation in long-term memory, the second text 
may differ in some details from the first. For example, as shown in Table 4, in Sam’s 
first text, he says that he “nudged” the table, but in his second, he says that he 
merely “touched” it.

If this effect of descriptive writing on memory for an event can be verified for 
human writers, it is reasonable to expect that it might also be observed with any 
linguistic recounting of the event, such as describing it to a friend in conversation.

7  Discussion

In this chapter, I responded in a small way to Steve Graham’s call for attention to the 
impact of emotion in writing. I have proposed two models to account for the impact 
of emotion on description. The first, a box-and-arrow model, is more loosely 
structured, but broader in scope. The second, a computer-simulation model, is more 
tightly structured, but narrower in scope. The broader model postulates three phases 
in the process of description:

Phase 1. An initial observation phase in which a representation of the event is stored 
in long-term memory.

Phase 2. A language production phase in which the writer constructs a written 
description of the event.

Phase 3. A memory modification phase in which the initial memory for the event 
memory is combined with the language produced in phase 2.

Each of these phases provides an opportunity for emotion to influence the descriptive 
process.

The computer-simulation model is consistent with the box-and-arrow model but 
aims for greater rigor. It provides a concrete working mechanism to account for how 
lexical choice is influenced by emotion and how the lexical choices can influence 
the writer’s memory for an event. The central idea for the simulation was based on 
the human ability to distinguish among shades of meaning.

In designing the two models, I focused on the impact of emotions on descriptive 
writing. However, the ideas contained in the models may apply to a variety of 
affective states, such as attitudes, biases, dispositions, moods, and beliefs. They may 
also apply to other forms of writing, such as narration or argumentation.

It is important to recognize that the ideas I presented here are speculations that 
may be false. Even if the computer simulation does work, that does not mean that 
the simulated processes are the ones that humans use. It only shows that the proposed 
processes can produce the anticipated results. The models must be tested to be sure 
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they align with human performance. Perhaps people’s lexical choices are not 
influenced by emotions. Perhaps the writer’s memory for an event is not affected by 
what the writers writes. In either case, we would not expect writers’ second 
description to differ from their first, contrary to the predictions of the models. 
Perhaps the effect on memory does not depend on writing. Or perhaps just thinking 
about the event could modify the memory for it. Writing might not be essential at 
all. Clearly, the models can and should be tested.

7.1  Why Bother with a Computer Simulation?

Computer simulations can provide some benefits that box-and-arrow type models 
cannot. Simulations can give concrete embodiment to theoretical ideas. That is, 
simulations can demonstrate that procedures designated rather vaguely by an arrow 
or two in a box-and-arrow model can be converted into instructions for and made to 
work by a very literal-minded computer that won’t put up with vagueness. This 
enforces a degree of rigor on the theorist, requiring that procedures and the flow of 
information be very clearly specified.

For example, in constructing a simulation model of children’s knowledge telling 
(Hayes, 2011), I was forced to think very explicitly about the structure of the 
memory required to support the processes a child might use when writing and how 
that memory structure was to be accessed. The simulation presented here required 
me to provide a very specific mechanism for selecting words on the basis of the 
writer’s preferred intensities. Of course, we can think rigorously without creating 
computer simulations, but creating them does help force us to depict processes and 
their relationships more explicitly.

The process of constructing a computer simulation can have other valuable side 
effects. For example, constructing the model described here made me pay attention 
to some issues that I might have thought about, but hadn’t. It made me realize that a 
person with a very limited vocabulary would have difficulty expressing their 
emotions precisely in language. They may observe shades of meaning without 
having the range of lexical options to put them into language. And if they do attempt 
to express their emotions in written, spoken, or internal language, the words they 
choose may create an inaccurate memory of their own emotional experience. 
Nuance in expression and memory, available to those with rich vocabularies, may 
be denied to those without them.

Creating simulation programs is not every researcher’s cup of tea. But for those 
who choose to do it, it can be a valuable source of information and can encourage 
precision in thinking about writing processes that constructing box-and-arrow 
models do not. In this chapter, I hope to have made a modest contribution to Steve’s 
call to consider emotions in writing and to raise questions about how to model 
writing processes more generally.
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Promoting Writing and Writing 
Engagement Through Self-Regulation, 
Motivation, Effective Instruction 
and Perezhivanie

Clarence Ng and Peter Renshaw

Abstract Graham’s extensive research on writing has drawn attention to four 
engagement enablers in writing: self-regulation, motivation, reading-writing con-
nections and effective writing instruction. Following a brief review of Graham’s 
research on these enablers, we describe Graham’s theoretical work on community 
and writing in his writer(s)-within writing model. In this theoretical discussion, 
Graham has taken a sociocultural turn, drawing attention to complex influences on 
writing and writing engagement derived from personal and social realms. Building 
on Graham’s theoretical model, we re-conceptualise the personal and social realms 
in terms of Vygotsky’s notion of perezhivanie, highlighting: (1) the dynamic unity 
of personal and situated influences on children’s writing; (2) the interdependence of 
emotion and intellect in writing; and (3) students’ sense-making and self-making 
during the writing process. We elaborate this theoretical perspective using two cases 
from our research projects. The first case discusses students’ reflective writing fol-
lowing their experiences during a forest excursion designed as a narrative place- 
based pedagogy that engages children in imaginative role-play and inquiry activities. 
The second case was a design-based investigation examining the use of emotionally 
charged literacy activities to create a dramatic situation to re-engage a group of 
disaffected students in reading and writing activities. In each case, there is attention 
to the sense-making, self-making and emotionality arising from experience and its 
transformation across time/space.
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1  Introduction

Writing is important for learning, working and conducting everyday life in 
technology- driven societies where writing is required when we tweet, text and com-
pose emails. Writing benefits learning because it ‘provides students with a tool for 
visibly and permanently recording, connecting, analyzing, personalizing, and 
manipulating key ideas in text’ (Graham & Hebert, 2011, p. 712). Despite its impor-
tance, not every student develops writing proficiency in school. Students who can-
not write well will ‘enact a toll’, as poor writing abilities and skills may limit 
academic, career and personal development (Graham, 2006). There is considerable 
concern that many students fail to acquire adequate proficiency with writing by the 
time they complete their compulsory education. Large-scale tests in Australia, the 
UK and USA have shown that many students, especially those coming from various 
disadvantaged backgrounds, have fallen behind in their writing achievement and 
failed to develop writing skills. An important task for policy makers, educators and 
teachers alike is to develop different ways to promote writing, especially among 
students who find it challenging to learn to write due to various constraints derived 
from socioeconomic status, cultural backgrounds and physical conditions.

In this chapter, we adopt an engagement perspective to explore the issue of 
improving writing. We consider writing engagement an inherent part of the writing 
process, as engagement is required at every stage of writing wherein students plan, 
revise and edit their writing. We begin this chapter with a discussion on writing 
engagement, clarifying this concept and its importance to writing. We then provide 
a snapshot review of Graham’s work with a focus on empirical evidence explicating 
how significant enablers facilitate and promote writing engagement. This is fol-
lowed by a brief discussion of Graham’s theoretical model of writers-within- 
community (WWC) that has the potentials to expand current research and promote 
a dynamic understanding of writing engagement. Building on this effort, we discuss 
the Vygotskian concept of perezhivanie and clarify how this concept may be used to 
promote writing and writing engagement. We discuss two cases derived from our 
work, elaborating how perezhivanie promotes engagement in writing.

2  Writing Engagement

Writing engagement can be understood as personal attributes and social construc-
tions (Ng & Graham, 2018). As personal attributes, engagement in writing can be 
examined based on students’ writing motivation, abilities to self-regulate writing 
and other significant personal characteristics critical for supporting writing. This 
individualistic conceptualisation aligns with Guthrie and colleagues  (2004)’s 
description of reading engagement in terms of behavioral (time on task), emotional 
(enjoyment), and cognitive responses (use of cognitive strategies). More recently, 
Ng and Graham (2018, p. 617) has provided an alternative conceptualisation and 
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defined engagement in reading and writing as “emerging out of a social where indi-
viduals reciprocally interact with each other”, aligning with a Vygotskian perspec-
tive on learning and development. This sociocultural understanding highlights the 
importance of situating engagement in the context of different literacy learning and 
activities. Both personal and sociocultural perspectives are important for under-
standing writing engagement, though, most research on writing engagement has 
taken an individualistic perspective focusing on personal attributes that enable 
engagement in writing. Graham’s work has also followed an individualistic per-
spective. However, his recent theoretical work (Graham, 2018) has taken a social 
turn, drawing attention to writing and writing engagement as interactive processes 
situated in writing communities.

Why does engagement matter in writing? First, writing cannot be completed 
without sustained engagement. During the writing process, students need to plan, 
revise and edit their writing. All these writing actions require students to invest sub-
stantial effort and time. Second, writing is a complex task; it requires a host of 
complex knowledge and skills such as knowledge about written language, knowl-
edge about the writing process and writing mechanics. Writing is both personal and 
social, as it serves not just personal goals such as interest in a topic but also social 
demands including fulfilling parents’ expectation for writing achievement. This 
suggests that students need to know why they engage in writing and for what pur-
poses they serve when they write. Third, engagement in writing is reciprocally 
related with motivation. Engaged writers are motivated writers. It follows that those 
who do not engage in writing will be deprived of significant motivation that sup-
ports writing, turning them into reluctant writers. Finally, writing engagement is an 
instructional issue that many teachers share, as disengaged students tend to expend 
limited efforts in writing. It is therefore important to develop innovative practices to 
promote writing engagement, especially for students who are reluctant to write or 
whose interest in writing has declined as they move up the grades.

3  Enabling Writing and Writing Engagement

Promoting writing and improving writing quality and achievement are perennial 
foci of Graham’s research over the past four decades. Graham’s work has often 
included assessment of writing engagement from an individualistic perspective 
using indicators such as time spent on writing, length of writing, and attitudes to 
writing. His work on writing intervention has showed that students’ regulatory 
efforts is a particularly important form of writing engagement central to the writing 
process. Below, we discuss four important contributions to writing engagement 
based on Graham’s extensive research on writing in the past four decades. These 
contributions include: (1) Self-regulation; (2) connections between reading and 
writing; (3) writing motivation; and (4) effective writing instruction.
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3.1  Self-Regulation

An important cognitive resource for promoting writing and writing engagement is 
self-regulation which can be defined as an integrated set of cognitive, metacognitive, 
motivation and behavioral strategies that students use during writing. Self- regulation 
has been included as an inherent part of many writing models (e.g., Hayes & Flower, 
1986). Given the complexity of writing, students’ abilities to self- regulate the writing 
process is critical. To write effectively, students are expected to understand the 
writing process, know what is required of them as a writer, and develop relevant 
skills and strategies to manage the writing process and sustain engagement during 
writing. In a landmark review, Graham and Harris (2000) discussed empirical 
evidence supporting four important predictions related to self- regulation in writing: 
(1) Skilled writers are more self-regulated than less skilled writers; (2) Developing 
writers become more self-regulated with age and schooling; (3) Individual differ-
ences in self-regulation predict individual differences in writing; and (4) Teaching 
self-regulatory strategies improves the writing performance of developing and 
struggling writers.

Specific to writing engagement, self-regulation is important because it involves 
building blocks that enable writing and manage adjustment that needs to be made 
during the process in order that students continue to engage confidently (Graham & 
Harris, 2000). Graham’s work has demonstrated clearly that teaching self-regulated 
strategies to struggling writers and students with writing difficulties benefit their 
writing engagement and writing quality. In addition, Graham’s work has specifi-
cally highlighted the importance of providing continual support to self-regulated 
writing in order that positive effects gained from any self-regulatory interventions 
can be maintained and generalized (Harris & Graham, 1992).

Thus far, sources of motivation for self-regulating writing have been given lim-
ited attention in extant research on writing. The answer to this question is important 
for writing engagement because students who know what has made the writing 
process meaningful and motivating are more likely to devote time and effort to self- 
regulate their writing. In the same vein, it is important to understand why some 
students fail to self-regulate or use self-regulatory strategies ineffectively or are 
reluctant to deploy them in writing.

3.2  Writing Motivation

Graham and colleagues have affirmed the important role of motivation in promoting 
writing, engagement and writing achievement (Graham et al., 2017, 2019). A host 
of enabling motivators include writing self-efficacy (Graham et al., 1993), attitudes 
to writing (Graham et al., 2019) and goal setting (Page-Voth, & Graham, 1999) has 
been examined. Aside from these cognitive constructs, peer support has been shown 
to be an important social mechanism that supports writing and improves writing 
quality (De Smedt et al., 2020).
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Graham’s current work on writing motivation has focused on motives for writ-
ing, which are motivational incentives explaining why students write. The concept 
of writing motives draws attention to writing motivation that has not been generally 
examined in dominant frameworks such as achievement goals and self- determination 
models. For example, writing motives include not just intrinsic and extrinsic moti-
vation but also regulatory motivation derived from affective responses to writing, 
such as feelings of being involved in writing and regulating emotions. This is impor-
tant because students who write mostly for performance reasons in school may hold 
other motives for writing in out-of-school contexts.

Thus far, studies by Graham and colleagues (e.g., Camping et al., 2020; Graham 
et al., 2020; Limpo et al., 2020; Ng et al., 2021) have verified seven categories of 
writing motives, including curiosity (wanting to write for the interest in a writing 
topic), involvement (wanting to write in order to gain positive experiences), compe-
tition (wanting to write for outperforming others), grades (wanting to write for 
achieving better grades), emotional regulation (wanting to write in order to over-
come negative emotions), reliefs from boredom (wanting to write to fill in time) and 
social recognition (wanting to write to seek praise and approval from others). 
American and Portuguese studies (Camping et al., 2020; Rocha et al., 2019) found 
that curiosity was an important motives associated positively with writing achieve-
ment and writing quality. The study (Ng et al., 2021) using Chinese samples drawn 
from Hong Kong and Shanghai showed that social recognition was an important 
writing motive, linking positively with writing self-efficacy. Importantly, these stud-
ies showed that not every writing motive is motivating to the same degree and that 
writing motives as cultural constructions may have different roles among different 
cultural groups.

3.3  Reading and Writing Connections

Engaging successfully in writing requires not just motivation and regulatory skills, 
it also requires other important knowledge such as domain knowledge on a writing 
topic. In this context, Graham’s research highlights the importance of reading and 
writing connections. This is because reading and writing share common knowledge 
and cognitive processes (Fitzgerald & Shanahan, 2000), which, according to 
Graham et al. (2018a, b), include domain knowledge, meta-knowledge about writ-
ten language, procedural knowledge, and pragmatic knowledge of text attributes. 
Improving students’ understanding of a topic through reading will improve writing, 
as both tasks rely on identical domain knowledge. Teaching functions and purposes 
of text, such as knowledge about text structures, helps students write as they can  
use such meta-knowledge to guide their writing. Teaching reading comprehension 
strategies enables students to develop strategies such as goal setting, analyzing, and 
summarizing, which are essential to writing. Finally, teaching knowledge about fea-
tures of text, words, syntax, and usage helps both reading and writing, as students 

Promoting Writing and Writing Engagement Through Self-Regulation, Motivation…



34

use such knowledge in decoding/encoding and comprehending/constructing  
sentences. In short, improving reading will improve writing, and vice versa.

Based on a large number of intervention studies, Graham and colleagues’ meta- 
analyses (2018a, b), alongside previous studies (e.g., Bus & van IJzendoorn, 1999; 
Olinghouse & Wilson, 2013) provided empirical support to reading-writing connec-
tions. In their meta-analytic study, Graham and colleagues showed that teaching 
reading improved writing, including writing quality, words written, and spelling. 
More importantly, the findings showed that the enabling effect of reading instruc-
tion on writing was maintained over time.

What does reading-writing connection mean for writing engagement? To write 
about a specific topic, students are required to have developed sufficient knowledge 
and understanding in the relevant domain. Otherwise, it will be hard for students to 
engage in the writing process or students will be reluctant to embark on a writing 
project in an area that they barely understand. Similarly, students may not be confi-
dent to write in a specific genre or construct text structures that they seldom come 
across in their reading. If students lack basic literacy skills, such as word knowl-
edge, they will find it hard to engage freely in writing, as problems such as a lack of 
vocabulary and inability to construct sentences will interrupt their engagement. 
Improving reading and reading instruction should enable writing and writing 
engagement. Good readers make good writers; good readers are well-prepared to 
engage in writing (2018a, b).

3.4  Effective Writing Instruction

Effective writing instruction enables writing engagement and promotes writing per-
formance. Graham’s research work in the past four decades has provided an empiri-
cal foundation supporting this important relationship (Graham, 2019). For example, 
in a meta-analytical study on adolescent students, Graham and Perin (2007a) found 
that writing interventions designed to focus on strategy instruction, summarization, 
peer assistance, goal setting, word processing, sentence combination, inquiry, pre-
writing activities, process writing approach, study of model writing and grammar 
instruction significantly improved writing quality. More significantly, Graham’s 
collaborative work with Karen Harris on Self-regulated Strategic Development 
(SRSD) has verified and disseminated an evidence-based instructional approach for 
promoting writing, writing engagement and performance (e.g. Graham et al., 2005). 
Notably, SRSD has been widely tested with over 100 studies conducted by research-
ers in different countries.

Given the importance of writing instruction, it is critical to know how writing is 
being taught in classroom. Addressing this issue, Graham has conducted a series of 
national surveys involving samples of American teachers in both primary and high 
school settings (Brindle et al., 2016; Cutler & Graham, 2008; Gilbert & Graham, 
2010; Graham et al., 2014; Ray et al., 2016). While these survey studies found that 
teachers used evidence-based instructional practices such as strategy instruction in 
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teaching writing, these practices were not used frequently and extensively. 
Insufficient time was given to writing and teaching of writing skills. There was also 
a lack of attention to students’ writing motivation, connection between home and 
school practices and use of technologies in writing. Similar concerns regarding lim-
ited time on writing and infrequent instruction on writing skills were also reported 
in writing instruction surveys Graham and his colleagues conducted in other coun-
tries (Bañales et al., 2020; Graham et al., 2020; Hsiang et al., 2020).

From an engagement perspective, these survey findings suggest that students are 
ill-prepared to engage confidently in the writing process, as strategy instruction is 
infrequently delivered. More importantly, students are given limited opportunity to 
engage in writing because time spent on writing is generally infrequent and insuf-
ficient. Furthermore, issues related to out-of-school writing and writing using tech-
nologies indicate that teachers across different nations have failed to utilize 
additional support derived from home and new technologies to support students’ 
writing engagement and achievement. In a review of writing intervention research, 
Graham and Perin (2007b, p. 330) stated that there is a need to “go beyond the 
classroom to study writing outside of school including how new technologies such 
as e-mail, text messaging, and innovations not yet realized impact writing develop-
ment”. Although more than a decade has passed since their review, Graham’s call 
for attention remains valid, especially given that writing in social media has already 
established as a dominant form of writing for many adolescents and adults in online 
platforms.

4  The Writer(s)-Within-Community Model

Graham and Perin (2007b) discussed and highlighted the importance of capitalizing 
on research derived from cognitive and sociocultural understanding of writing. A 
decade later, Graham (2018) has achieved this theoretical connection in his elabora-
tion of the writer(s)-within-community (WWC) model that draws on both cognitive 
and sociocultural studies of writing. In this model, complex influences derived from 
personal and contextual realms jointly and interactively affect students’ writing, 
writing engagement and writing outcomes. Writing in this model is supported by 
two interrelated components – writing community and its individual member’s own 
cognitive capabilities. Writing communities consist of a group of members (e.g., the 
teacher and students in a grade 6 class) who are governed by common norms and 
practices and produce writing to achieve shared purposes. While writing communi-
ties are flexible structures, each community has a shared physical space, social con-
text and collective histories that enable or constrain writing activities and the 
production of writing. The second key component of the WWC model is cognitive 
capacities and resources of individual members in a writing community. Individual 
members apply control mechanisms such as attention and executive control to regu-
late their writing actions, as they compose a text to achieve a shared purpose. 
Cognitive capabilities related to writing mechanics, ideation, regulation, knowledge 
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and motivation are important cognitive resources that afford or constrain the writing 
process and its resulting writing products.

The WWC model offers a situated view on writing and draws attention to its 
complexity due to dynamic influences derived from both the person and context. 
Although Graham did not explain how writing engagement occurs in the WWC 
model, it can be assumed that writing engagement is both social and personal. This 
is because students’ engagement in writing is constrained simultaneously by their 
own cognitive capacities and the characteristics of the writing community where 
writing is situated. In this sense, engagement in writing depends not just on the  
presence of developed and refined cognitive enablers such as self-regulation and 
motivation, but also the characteristics of a writing community, especially the shared 
purpose of writing. For example, intrinsically motivated writers, compared to 
extrinsically motivated counterparts, may be less likely to engage in writing in a 
performance-focused classroom where writing is completed predominantly for 
assessment purposes. In short, the WWC model provides a balanced treatment of 
personal and contextual influences on writing and offers a theoretical lens enabling 
a detailed analysis of complex influences derived from these arenas (see Graham, 
2021). Thus far, empirical research guided by the WWC model is at the beginning 
stage (e.g., Ng et al., 2021).

5  Perezhivanie and Writing

Graham and Perin (2007b, p. 330) made the comment that ‘we cannot rest on what 
is already known’ when contemplating future research on writing intervention. In 
alignment with this spirit of advancing research on writing, we devote the remainder 
of this chapter to the Vygotskian concept of perezhivanie and explore how it can be 
used to promote writing and writing engagement. From a perezhivanie perspective, 
writing can be taken as a means to reflect on emotionally charged events where past 
experiences are relived and future experiences imagined anew. Similar to Graham’s 
WWC model, perezhivanie draws attention to the interaction between the person 
and the context, but unlike the WWC model, Vygotsky does not separate the person 
from the context. He takes emotional lived experience – perezhivanie – as an indi-
visible unit of analysis.

What is perezhivanie? Perezhivanie is widely understood in recent scholarship as 
emotional lived experiences (e.g. Blunden, 2016; Ng & Renshaw, 2019; Renshaw & 
Tooth, 2016; Roth & Jornet, 2017; Veresov & Fleer, 2016). In ‘The Psychology of 
Art’, Vygotsky (1971) initially linked perezhivanie to dramatic and artistic experi-
ences, both on stage as actors relive and recreate emotional moments, and in real life 
as audience members reflect on their everyday lives through the lens of the dramatic 
experience and emotional engagement. At the end of his life, Vygotsky elaborated 
perezhivanie in ‘The Problem of Environment’ to propose the ‘indivisible unity’ 
between the person and environment to understand child development (Vygotsky, 
1994, p.  342). In other words, it is not the environment that is critical for 
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understanding child development, per se. It is the child’s subjective understanding 
and emotional reactions that are critical in shaping their development.

Vygotsky (1994, p. 339) states that, “the emotional experience (perezhivanie) 
arising from any situation or from any aspect of his [sic] environment determines 
what kind of influence this situation or this environment will have on the child. 
Therefore, it is not any of the factors in themselves (if taken without reference to the 
child) which determines how they will influence the future course of his develop-
ment, but the same factors refracted through the prism of the child’s emotional 
experience (perezhivanie).” Using a metaphor of prism, Vygotsky highlights the 
critical role of refraction in understanding the relationship between perezhivanie 
and development. The process of refraction draws attention to significant factors 
and conditions presented in both internal and external realms that an individual 
might deploy to make sense of an experience. Perezhivanie therefore represents how 
an individual ‘becomes aware of, interprets, [and] emotionally relates to a certain 
event’ (Vygotsky 1994, p. 341). Roth and Jornet (2017) described perezhivanie as a 
double description (Roth & Jornet, 2017), involving both a specific experience and 
how it is interpreted (Ng & Renshaw, 2019). Blunden (2016) explains that per-
ezhivanie is always associated with personally significant events or moments that 
are heightened with emotional responses. In other words, perezhivanie is not just 
any experience but those that are refracted, emotionally-charged and personally 
significant.

The key consideration is how the concept of perezhivanie informs writing and 
promotes writing engagement. Vygotsky maintains that ‘art is the social technique 
of emotion, a tool of society which brings the most intimate and personal aspects of 
our being into the circle of social life’. (Vygotsky, 1971, p. 249). Writing fits this 
conceptualisation as an art form whereby past experiences are encapsulated,  re- 
told and shared in a textual form through creative orchestration of words, texts and 
images. From a perezhivanie perspective, writing is both experiential and reflective. 
Perezhivanie itself provides the content for writing, as it involves an intimate knowl-
edge of one’s experiences that are considered personally significant. Through writ-
ing, students describe and share these significant personal moments and experiences. 
Writing also provides a chance for students to reflect and make further sense of 
these important moments in their life and enables them to construct meaning (i.e. 
refract) through words, images and signs that are made available in different modes 
of writing. This experiential process of writing is engaging, as it involves an authen-
tic experience that is personally significant.

From a perezhivanie perspective, writing is a refractive sense-making process. 
Through writing, lived experiences are not just recounted, but reshaped, re- 
presented, and communicated to an audience. This is achieved through retelling that 
involves purposeful selection of words, sequencing of ideas, and communicating of 
personal meanings and significance. Therefore, writing is not simply a description 
of one’s experiences, but more importantly, offers a chance to relive and reinterpret 
these experiences in light of other important considerations associated with a writ-
ing task, such as addressing a specific audience. Writing as a sense-making process 
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promotes continuous engagement. It is highly likely that students are committed to 
retell and share their experiences that they consider important.

Writing is not just sense-making but also self-making (cf. Ng & Renshaw, 2019). 
Through writing, students develop a better understanding of who they are, based on 
their reflection and recount of past significant experiences. Writing enables students 
to become authors where they can take-up a range of “I” positions as the subjects of 
their own stories. Through their authorship they can explore past, present and pos-
sible future selves, elaborating how specific events and experiences have contrib-
uted to an identity they embrace or dislike. As an author, they have the opportunity 
to reflect on the personal and environmental influences that have contributed to their 
ontological journey. In summary, writing offers a chance to reflect on the self, its 
past constructions and future possibilities and enables a self-making process, as 
students re-present their past and build connections with the present and future.  
This self-making process through writing is motivating, as it turns writing into an 
ontological project for developing students’ identities in areas that they consider 
personally significant.

Below, we illustrate how perezhivanie promotes writing and writing engagement 
using two examples drawn from our studies. These cases illustrate how writing and 
writing engagement could be supported, as students relived and retold their 
experiences.

6  Case 1: Written Reflections Following the Forest Excursion

The context for the first case study is an environmental education program for  
primary school children that is based on a narrative pedagogy called storythread 
(see Tooth Wager & Proellocks, 1988; Tooth & Renshaw, 2009; Renshaw & Tooth, 
2018). Storythread programs involve three key activities: first, taking children to a 
specific place where natural systems, flora and fauna, and ecological processes can 
be experienced; second, engaging children in dramatic stories based on the history 
of the place; and third, introducing children to attentiveness strategies such as  
the Indigenous practice of dadirri, in order to deepen the children’s sensuous and 
reflective connection to place (see Ungunmerr-Baumann, 1988, 2002). Dadirri, as 
practiced in the storythread program, involves sitting quietly by oneself for some 
time (15–20 min), listening and being receptive to the surrounding environment, 
and afterwards sharing the experience with others.

The written extracts analysed below were written by children after a storythread 
program that occurred at Karawatha, a 1000 hectare forest that includes endangered 
fauna and flora. The central character in the narrative pedagogy is Bernice Volz, a 
local environmentalist, who advocated with other local citizens in the 1990s to save 
the forest from development as a housing estate. The children conclude by writing 
a letter to Bernice to describe their experiences and reflect on what they have learned 
from Karawatha. The analysis below has been organised to show the experiential 
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nature of writing, writing as sense-making and as self-making from a perezhivanie 
perspective.

 (i) Writing that brings personal aspects of our being into the circle of social life.
The extract below written by a Year 6 girl is emotional, personal and poetic. 

Her perezhivanie involved both learning about Bernice and Karawatha (“I now 
know why you wanted to save this amazing place”) and reflecting on herself 
and her life.

Extract 1
I now know why you wanted to save this amazing place. In class I never 
really knew what you meant …This place is like singing my favourite songs. 
I love singing more than anything! Singing is me. You’re very right. There is 
magic that falls with the leaves and blows with the wind. The such unique-
ness of each and every tree. The way 5 leaves are never the same. I found 
inside this sacred place that all my worries disappeared with the sights and 
sounds of the city. When we sat still everything that I saw as ordinary I 
found something so amazing … Something inside me made me want to stay 
there forever. Watching the insects and colourful birds swoop and glide 
through the clean air. I’ve had a hard life but not as hard as others so in that 
moment I was reminded of the beautiful things and people that life has 
given me.

As she describes various experiences in the forest (uniqueness of trees and 
leaves, and birds gliding through the air) she also reveals her interior self 
(“something inside me”). We now know that she worries about things (“all my 
worries disappeared”) and that singing is central to her identity (“singing is 
me”). The key insight occurred toward the end of the extract when she is moved 
to reflect on her life in a general way (“I’ve had a hard life but not as hard as 
others”) but her reflection is reshaped by the experience of Karawatha (“so in 
that moment I was reminded of the beautiful things and people that life has 
given me”). These are very personal aspects of her life that she has chosen to 
bring into the circle of social life through writing. There is an interlacing of her 
actual experiences in Karawatha with personal reflections on her interior life. 
It is this unit – her perezhivanie – that is both enabled and revealed through her 
writing. The communicative act of writing brought her interior world into the 
circle of social life that, she reminds herself, is actually “beautiful”.

 (ii) Writing as sense-making involves reflection on lived emotional experience 
(refraction) that reshapes its significance for the writer.

Extract 2
I love how you spent a lot of your time dedicated to this place and never 
gave up on your dreams. Karawatha is an amazing forest and I’m so grate-
ful to you for helping this wonderland survive the threats humans pose. You 
have inspired so many, me included! This is one place I will never forget & 
hold dear in my heart. Karawatha has made me realise that there is always 
beauty around us. Whether it’s your surroundings or the people who you 
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hold close. The environment is a part of everyone, even if they know it or 
not. I absolutely fell in love with Karawatha when I first saw it. All the dif-
ferent zones in the one forest, it’s stunning! And you would never believe 
that this giant heartland is sandwiched in between two major cities! I love 
to write & I would like to be an author when I grow up, and I know that 
Karawatha will be featured in a lot of my stories, describing its beauty and 
gracefulness and how one woman helped it through its journey and helped 
it develop. You really inspire me and even though I might not save a 1000 
hectare forest in my lifetime, I know that determination and never giving up 
is a major key into achieving your dreams. You helped me see that. Thank you.

This letter to Bernice by a Year 6 girl reveals her sense-making, as she 
reflects on Bernice and her experiences in the Karawatha forest. Her experi-
ences were emotional, as revealed in the way she describes the forest as “amaz-
ing”, as a “wonderland”, as “stunning” and her response as, “I absolutely fell 
in love with Karawatha.” But it is her reflections on these experiences that 
indicate her deeper sense-making and the personal significance of the experi-
ence. She connects the beauty of Karawatha to a reflection on people close to 
her (“…there is always beauty around us…”) and to her goal of becoming an 
author (“I would like to be an author when I grow up”). She concludes by 
explicitly noting a significant insight about how to achieve her dream (“I know 
that determination and never giving up is a major key to achieving your 
dreams”). Her perezhivanie is not bounded by the actual events and experi-
ences in Karawatha. Rather, her perezhivanie extends beyond these concrete 
experiences to her subsequent sense-making in the act of writing. In her letter, 
she interlaces experiences in Karawatha with her goal of being an author and 
the personal qualities of determination and persistence she will need to achieve 
her dreams. Again, it is this unit of experience and reflection  – her per-
ezhivanie – that is enabled and revealed in writing.

 (iii) writing is also a self-making process where students can explore past, present 
and possible future selves.

The extracts below were chosen for their explicit references to self-making.

Extract 3
I never did want to be an environmental advocate, but since I walked 
through Karawatha it’s changed me. I now think more about trees and how 
they dance in the wind. Birds and other animals how they’re so free. I also 
think more about not dropping litter.

In Extract 3 the writer, a Year 6 boy, is honest in stating that, unlike Bernice, 
he had never wanted to be an advocate for the environment but that the experi-
ence in Karawatha had changed him. While the text is more direct and less 
emotive than those analysed above, there are close observations of trees 
(“dancing”) and birds (“being free”) arising from his experience. We learn 
about his “changed self” and his intention to not drop litter.
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Extract 4
It is very hard to say or describe what I feel like I am a new girl and a new 
person. Karawatha is one of the most beautiful places I have ever been and 
seen and as I said it is hard to describe but one thing pops (into) my head. 
Thank you thank you for saving Karawatha. My favourite zone was the 
sandstone ridge. I will always remember this as my first day as an environ-
mental advocate and my first day doing my new favourite hobby, being 
with nature.

In extract 4 the writer, a Year 6 girl, describes how she feels as “a new girl 
and new person” due to her experiences in Karawatha. The sense of a changed 
self is heightened by her deployment of the future to reflect back on her time at 
Karawatha (“I will always remember this as…”). In this section of the text she 
imagines her future self reflecting on how she became an environmental advo-
cate (“my first day as an environmental advocate”).

As Blunden (2016) has proposed, perezhivanie can be theorised as those 
emotional lived experiences in a person’s biography where significant choices 
were made. In the cases above, we do not have other evidence to know if these 
lived experiences actually became important steps in an unfolding biography. 
What we can say is that the emotional experiences in Karawatha, refracted 
through the process of writing, engaged children in an explicit process of self-
making. They sensed new possibilities for themselves and different practices 
arising from their perezhivaniya.

7  Case 2: Emotionally Charged Writing

In this case, a class of Year 4 students from a primary school situated in a low SES 
suburb in Queensland participated in a partnership project designed to promote lit-
eracy learning with a focus on emotional well-being. These students were under-
achievers in literacy learning. The theme was selected by the teacher who was 
concerned about her students’ abilities to express their feelings comfortably as most 
of them came from migrant families where English was used as a second language. 
The program was designed with a series of learning activities that aimed to promote 
students’ learning of emotion-related vocabulary, confidence in sharing their per-
sonal feelings and engagement in writing about their feelings and personal experi-
ences. These learning activities included: working on semantic maps of 
emotion-related vocabulary, sharing of and writing about an emotive moment based 
on a selfie, and writing about the feelings of a character in a novel. These activities 
took about two terms (6 months) to complete and were incorporated in the English 
lessons.

Findings derived from this study showed that students’ engagement in writing 
has improved substantially. This was revealed in the length of their writings, the 
number of sentences they composed, and the number of emotive words they used 
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Fig. 1 Paul’s fear

(see Appendix 1 for four examples), which also suggests that students’ engagement 
in writing has improved over the program. An analysis of students’ post-program 
writings showed that students’ improved engagement was associated with the 
opportunities to reliving and reinterpreting their emotional experiences (sense- 
making) in writing. Such perezhivanie-focused writing requires students to choose 
carefully relevant events or experiences and to present them in a coherent way. 
Additional to authentic experiences, this may include the use of imagined experi-
ences and personal perceptions to sharpen the focus. Paul’s writing on fear (Fig. 1) 
illustrates this form of writing engagement. He put together real moments of fear he 
had experienced, such as walking in the backyard after dark and waking up alone up 
at night. Between these fearful experiences, he listed amusing descriptions reveal-
ing that he was not afraid of sharks and bugs but would be succumbed to ‘a teacher 
who growls’. This adds a sense of dramatic feeling to his writing. When he was 
asked why he structured his writing in this way, Paul said he wanted others to feel 
his feelings that ‘teachers sometimes are more scary than a shark’.

Perezhivanie-focused writing promotes engagement with the self. It gives stu-
dents the opportunity to reflect on their self-understanding (self-making). In the 
second example (Fig. 2), Peta described an emotionally charged moment where her 
father took her laptop away from her. Peta explained that her father would some-
times take her laptop away if she used it for too long, which she would seldom 
complain. Nevertheless, in this particular perezhivanie, she was furious because she 
was in the moment of enjoying her favourite song. In recalling this instance, she 
imagined herself as ‘a rage monster’ attacking a village ‘full of her dads’. Peta 
explained that her writing was designed to make others feel her rage and understand 
how important it was for her to use the laptop to access YouTube videos for fun.

Joana’s writing (Fig. 3) is another example showing how perezhivanie focused 
writing improves self-understanding. Joana relived mixed emotions she experienced 
during her birthday and explained why it turned out to be the best birthday she had 
ever had. Joana was upset because no one seemed to remember her birthday. This of 
course was due to her own expectation and the way that birthdays were being cele-
brated among her family and her church friends. She cried when her expectation 
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Fig. 2 Peta’s rage

Fig. 3 Joana’s happiest moment

was not being fulfilled, which ironically, turned a simple shout of ‘happy birthday’ 
from her church friends into a memorable moment of joy. In this writing, Joana 
arranged the sequence of events in such a way that others would be able to under-
stand the significance of a simple shout of celebration to her.

Similarly, Peter carefully sequenced the details to magnify his feeling of sadness 
associated with moving to a new school. In this writing (Fig. 4), Peter relived his 
sadness in an orderly manner. First it was the unhappiness associated with farewel-
ling the teachers. This was then followed by the saddest moment of leaving his 
friends. His deliberate compilation of four emotional adjectives amplified his feel-
ing of sadness. At the end, making new friends in the new school seemed to have 
softened this sadness. However, the way he ended his writing with the word ‘kinda’ 
communicated a deep sense of loss, suggesting that he still emotionally attached to 
his old friends.
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Fig. 4 Peter’s sadness

8  Writing About Perezhivanie and Writing as Perezhivanie

From a perezhivanie perspective, writing is experiential, simultaneously personal 
and social, and highly reflective. Our cases illustrate that perezhivanie promotes 
writing and writing engagement in two distinctive ways: writing about perezhivanie 
and writing as perezhivanie.

Writing about perezhivanie highlights the experiential nature of writing that 
draws its content from one’s significant experiences, as illustrated by the extracts 
from both cases. In contrast to typical school writing tasks that can be personally 
irrelevant or restricted to prescribed content, perezhivanie-focused writing provides 
students with emotional and self-related sources to draw upon. Students are moti-
vated by a desire to tell, share and reflect on their experiences related to concrete 
events or significant moments of heightened emotional engagement. This form of 
writing is emotionally-charged, reflective and forward looking (cf., Gutiérrez, 
2008). It enables students to explore their authorial voices, express personal mean-
ings and reflect on their past and future identities through writing (Ivanic, 1998). 
While instruction on writing mechanics remains important, the extracts in Case 2 
indicate that perezhivanie-focused writing for struggling students motivates their 
sustained engagement, as they are eager to tell their personal stories and to share 
them with their peers.

Perezhivanie-focused writing provides a chance to relive past experiences, for-
mulate new interpretations (sense-making), and reorganise the self (self-making) 
(Renshaw & Tooth, 2016). We called this, writing as perezhivanie. As students 
engage in the process of writing about their emotional lived experiences, they need 
to craft a written account by choosing appropriate words and emotionally charged 
descriptions, by selecting important details and highlighting dramatic events, and 
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by reflecting on the meaning of the events in relation to the audience and in the 
context of their own lives. Students’ texts in both Case 1 and Case 2 illustrate how 
writing as perezhivanie offers an opportunity to revisit and ‘live through’ one’s past 
experiences, enabling the exploration of constitutional elements, both personal and 
social, inherent to a perezhivanie. Case 1 showed how students relived memorable 
events from the excursion, bringing different aspects of their life – past, present and 
future – into their recounts. Specifically, the requirement to write to Bernice, the 
environmental advocate, meant that the students needed to tailor their writing to 
address her personally as they revisited their significant experiences, and more 
importantly, they needed to re-interpret and elaborate their experiences in relation to 
their own lives. In this way, writing to Bernice itself became an emotional and 
memorable event in the lives of the children. Writing as perezhivanie is, in fact, a 
meta-experience (Smagorinsky, 2011). It promotes and sustains engagement in a 
textual space where emotionally charged experiences are curated, re-enacted and 
refracted. This form of writing engagement is ongoing, reflective and highly 
personal.

9  Conclusion

Graham’s writing research in the past four decades has made a significant contribu-
tion to advancing our understanding of writing, teaching of writing and writing 
achievement. From an engagement perspective, Graham’s work has demonstrated 
the importance of self-regulation, motivation, knowledge and effective instruction 
to writing and writing engagement. Additional efforts are required to further our 
understanding on the complexity of writing and writing engagement in light of chal-
lenges posed by new technologies that Graham and Perin (2007b) pointed out more 
than a decade ago. In this regard, Graham’s current theoretical work (2018a, b) 
provides a way to conceptualise online writing communities in social media and 
different internet platforms and to consider the influences derived from both per-
sonal and contextual realms on online writing and engagement. Graham’s WWC 
model also provides a theoretical foundation for the development of writing engage-
ment models based not just on cognitive enablers but also significant influences 
derived from social relationships, interaction, norms and practices.

In this chapter, we added to Graham’s writing research using the Vygotskian 
concept of perezhivanie, explicating how this concept can be used to research writ-
ing engagement, as illustrated in our cases of research. The cases that were analysed 
above indicate that students’ writing about their personally significant experiences 
is cognitively demanding and emotionally charged. Students are required to relive 
their past experiences, consider important constitutional conditions that affect how 
they feel, how they make sense of what has happened, and how to retell these expe-
riences within the constraints of the specific writing task. As we have shown in our 
analyses, students’ writings drawn from these cases bring highly personal aspects of 
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students’ interior life into the circle of social life, engage them in a refractive sense- 
making process, and enable them to consider their changing identities and sense of 
self across time. Writing about perezhivanie and writing as perezhivanie are pro-
cesses through which we can come to know and to create ourselves and our social 
worlds. This is at the core of the educational enterprise. Interestingly, Graham 
(2021), in a reflective account of his lifelong career on writing research, has engaged 
in such a form of perezhivanie-focused writing, reliving emotionally charged 
moments in his life (writing about perezhivanie) and reflecting on how these signifi-
cant moments have led to his life-long commitment to writing research (writing as 
perezhivanie).

 Appendix 1: Examples of Pre- and Post-program Writings

 Paul’s Emotionally Charged Writing

 Pre-program Writing

 

 Post-program Writing
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 Peta’s Emotionally Charged Writing

 Pre-program Writing

 

 Post-program Writing

 

 Peter’s Emotionally Charged Writing

 Pre-program Writing
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 Post-program Writing

 Joana’s Emotionally Charged Writings

 Pre-program Writing

 

 Post-program Writing
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More Motivating than Cherry Pie? 
The Writer(s) Within Community Model 
of Writing Through a Motivation Theory 
Lens

A. Angelique Aitken

Abstract Until now, the Writer(s) Within Community (WWC) Model of Writing 
has been characterized as a socio-cognitive model. Dr. Steve Graham presented 
writing as a socially situated activity within a community of writers that requires an 
individual’s cognitive processes to create a written product. However, the WWC is 
also a motivational writing model. Although Graham referred to some motivational 
aspects of the WWC model, his references to motivation were predominately super-
ficial (e.g., motivation, intrinsic motivation) rather than grounded in specific moti-
vation constructs or theories. This chapter expands upon Graham’s current theory to 
view it through a motivational lens of Bandura’s social cognitive motivational the-
ory. I describe minor modifications to the current WWC’s conceptual framework 
with writing at the center of the bullseye and added motivational constructs in the 
writer(s) and writing community components. After delving into how specific moti-
vational constructs interact with the writer(s) and the writing community, as well as 
the motivational effects the writer(s) and community have upon one another, future 
directions for analyzing motivational aspects of the WWC are discussed. Tangible 
examples are provided in the context of Karen and other founding members of a 
non-profit when they welcome their first intern, Stevie, and other members to their 
growing writing community.
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In over 40 years of scholarship, Dr. Steve Graham has been one of the most influen-
tial writing authorities on writing development, effective teaching strategies, and 
how writing supports learning. From over 20 meta-analysis reviews to dozens of 
writing intervention studies, to the numerous students and colleagues he has men-
tored, Graham’s influence reaches far. Yet, despite this long legacy, I believe his 
most influential contribution has been a more recent development, his Writer(s) 
Within Community (WWC) Model of Writing, which Graham describes as a socio- 
cognitive view of writing.

Previously, writing theorists and viewed writing as either a socially-constructed 
action or a cognitive process occurring within the writer’s mind (Graham, 2018a, b). 
Further, most writing researchers held either a social or cognitive view without 
much attention to the alternate point of view (Newell et al., 2011). With the camps 
divided, neither integrated the benefits of the other’s perspective in their research, 
teaching, or understanding of writing. Instead, each group stayed stuck in a unique 
version of my-side bias.

With the WWC, Graham integrated both perspectives for a richer and deeper 
understanding of writing, stating “writing involves an interaction between the context 
in which it occurs and the mental and physical actions writers and their collaborators 
are able to enlist and engage” (Graham, 2018a, p. 271). On one hand, the act of com-
posing requires intensive cognitive skills and physical actions occurring, primarily, 
within the writer (e.g., working memory, executive control, knowledge, beliefs, ide-
ation, translation, emotions, personality traits); however, the assumption that writing 
occurs in a cognitive vacuum is imprudent. Rather, writing is also inherently a social 
activity occurring within the context of a writing community (Barton, 1991; Bazerman, 
2016; Hull & Schultz, 2001). Like the writer, the community involves multiple layers 
of influences (e.g., writing tools, goals, community writers and collaborators, collec-
tive community history and purposes, and influences from outside the core commu-
nity) that inform and influence the community’s written artifacts. While the cognitive 
and social aspects may seem to be distinct units and have been traditionally presented 
that way, several tenets underlying the WWC indicate that two components continu-
ously interact with each other: writer(s) and the writing community.

Despite carefully describing each component and how they interact, Graham did 
not fully explore the motivational underpinnings of the WWC model because his 
focus was bridging sociocultural and cognitive writing theories. Implicitly he pro-
vided insights into the motivational aspects of the WWC model in that writing is 
motivated by a variety of social and individual attributes which affect the writing 
process and resulting products. However, Graham’s references to motivation were 
predominately superficial (e.g., motivation, intrinsic motivation) rather than 
grounded in specific motivation constructs or theories, with a few exceptions such 
as where the aspects of the WWC are themselves a motivational construct (e.g., 
beliefs). In this chapter, I expand upon Graham’s work to demonstrate how motiva-
tion is deeply incorporated into the WWC model. After a brief overview of the 
WWC model, I will discuss how components of the model are supported by relevant 
motivational theories and research using a fictional writing community and it’s 
expanding number of writers who join the community over time.
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1  Components of the Writer(s) Within Community Model 
of Writing

Before demonstrating that the WWC is also a motivational view of writing, one 
needs to understand the social and cognitive items Graham incorporates into his 
theory. Throughout the rest of the chapter, I will provide contextual examples 
involving a writing community, the Lark’s Advocacy Group, a non-profit that advo-
cates on issues important to people with disabilities. The founding members of this 
community include Karen, Mike P., Floyd, Skip, Jill, Lamoine, and Arthur. Early 
on, they brought on an intern, a Converse-wearing guy named Stevie and over time 
the writing community membership grows.

1.1  Writing Community

The writing community is a multi-layered entity comprised of multiple people who 
share similar goals, precepts, and assumptions to fulfill their shared writing pur-
poses (Graham, 2018a, b). A writing community can take many different forms, 
from a classroom to a nonprofit that advocates for people with disabilities to fans 
updating a Wiki page (e.g., Wookieepedia, a Star Wars fan page). In each of these 
communities, several factors influence how and why the community members pro-
duce written products. The seven basic components of a writing community include:

 (a) Goals—Intent and objective of a particular writing project or written product
 (b) Tools—Electronic, online forums, print, pen and paper
 (c) Written Product—Tangible written documents that can include diagrams, pic-

tures, videos, and other artifacts as part of the written product
 (d) Actions—Defining writing tasks and goals, designating responsibilities for 

specific actions, managing discussions, researching content, creating the writ-
ing environment, composing, editing, and regulating the physical, motivational, 
social, and emotional aspects of writing

 (e) Community Members—A group that includes writers, collaborators, and the 
intended readers and brings into consideration the number of members, their 
roles and responsibilities, as well as the level of exclusivity

 (f) Physical and Social Environments—The physical and social contexts where 
writing occurs

 (g) Collective History—How previous collective experiences shape a communi-
ty’s practices through defining and redefining values, norms, and views 
expressed in the community’s written products

 (h) Purposes of the Writing Community—Goals, values, and norms related to 
writing as well as the intended audiences

 (i) External Influences—Institutional, political, historical, social, cultural, and 
other socially-derived communities
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1.2  Writer(s)

Just as the written artifacts are influenced by the community, they are simultane-
ously influenced by the unique attributes of the writer(s). Writing is a cognitively 
demanding task that requires performing multiple co-occurring skills such as self- 
regulation, executive function, attention, motor functions, memory, communication, 
and language skills (Hayes, 2012). However, the writer’s cognitive architecture and 
ability to manage these tasks can make writing more or less difficult (Mayer, 2012; 
Paas & Sweller, 2014). Graham (2018a, b) describes each aspect of the writer 
through four components:

 (a) Long-Term Memory Resources—Knowledge about content and writing, 
writing beliefs, identity, and values

 (b) Control Mechanisms—Attention, working memory, executive control (inten-
tions, plans, monitoring, reacting)

 (c) Production Processes—Conceptualization, ideation, translation, transcription, 
reconceptualization

 (d) Modulators—Emotions, personality traits, physical state

2  Motivation & Writer(s) Within Community Model 
of Writing

Although the social (community) and cognitive (writers) aspects of this model are 
presented separately to accommodate the linear nature of this chapter, the four core 
underlying tenets reflect the core aspect of the WWC model: that the writing com-
munity and writer(s) continually interact to shape writing and the written products. 
The confluence of the writer(s) and the writing community illustrates and resembles 
multiple layers of motivation, as illustrated in Fig. 1. A written product (or one that 
is in progress) is at the center of the WWC motivation model. We see a writer in the 
process of composing a written artifact. Surrounding the writer are the aspects of 
her writing community ranging outward from proximate to external influences on 
the written product. The writer and writing community as one interactive unit, 
together, motivate writing and influence the writing process.

Figure 2 is a more detailed illustration of the writer with her cognitive and moti-
vational processes interacting as she writes. The major cognitive processes are illus-
trated in a similar manner and layout to Graham’s (2018a) representation with a few 
modifications. First, the computer represents the act of writing, at the center of the 
model in both figures. Second, a woman is depicted to represent the writer(s). The 
theory posits that multiple writers could be co-writing (e.g., Google Docs), but for 
simplicity, one is depicted here. Surrounding her head are the three primary types of 
cognitive processes, presented in a similar layout to Graham; however, not every 
aspect of long-term memory is depicted here in its entirety due to space constraints 
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Fig. 1 Writer(s) within community motivation conceptual framework

(e.g., “knowledge” in the figure includes content knowledge, reading and writing 
knowledge etc.,). Third, each item that Graham grouped as “modulators” is por-
trayed across the writer’s torso because I envision them more related to the “heart” 
(i.e., personality, emotions) and body (physical state) than as cognitive functions. 
Finally, items noted by an asterisk are the motivational constructs addressed in 
this paper.

Similarly, this depiction of the writing community aligns with Graham’s, with a 
few modifications. First, the center of the community is writing (written product) 
and the writer(s). While the circular format was used to align with Graham’s model, 
the shading is intended to represent a target with the written product as the bullseye 
or focused goal. The target represents each layer interacting with the other layers 
and the writer(s), while the bidirectional arrows indicate same-level interaction. The 
proximate motivation level includes items that were at the center of the community 
in the original the WWC model. One exception is “written product” because this 
model has a computer at the center, which can represent, not only current writing 
but previously written documents from the writer(s) and the writing community 
accessed by the computer. Further, the community’s written documents could be 
considered tools in that they guide the community (e.g., community guidelines and 
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Fig. 2 Writer(s) motivational and cognitive processes

bylaws) or as writing models. As with the writer (Fig. 2), asterisks represent moti-
vational constructs addressed in this paper. Finally, each layer is named, in part, to 
account for other potential motivational aspects not identified in this paper.

In summary, the figures illustrate that cognitive processes and the aspects of the 
writing community influence writing motivation and, ultimately, the written prod-
uct, represented by the computer. Each of the cognitive processes affects and is 
affected by the motivational aspect of writing, just as the aspects of the writing com-
munity similarly interact with motivation. While the WWC fits with aspects of mul-
tiple motivational theories, this representation of the WWC most clearly aligns with 
Bandura’s social cognitive theory (1977b, 2001).
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3  Social Cognitive Theory

Given that the WWC is a socio-cognitive model of writing, the motivational model 
most aligned with the WWC is social cognitive theory (Schunk & Usher, 2012). 
Components of social cognitive theory which are found in the WWC include triadic 
reciprocity, enactive and vicarious learning, as well as the following motivational 
constructs: (a) social comparison, (b) goals and goal setting, (c) values, (d) outcome 
expectations, and (e) self-efficacy (Schunk & Usher, 2012).

At the core of social cognitive theory, Bandura describes a triadic reciprocality 
where behavior, personal, and social/environmental aspects interact with one 
another to explain human motivation and behaviors. For example, environmental 
aspects (e.g., friends, pop culture, political influences) reciprocally influence per-
sonal aspects (e.g., cognition, identity, skills, prior knowledge) that motivate a par-
ticular behavior. Both personal and environmental aspects influence how, why, and 
how well an individual (or a group of individuals) engages in a certain behavior, 
such as writing (Bandura, 1977b, 2001). Similarly, the behavior (writing) or the 
result of the behavior (written artifact) impacts personal and social/environmental 
aspects. To illustrate this relationship, many descriptions of social cognitive theory 
(e.g., Schunk & DiBenedetto, 2020; Schunk & Usher, 2012) include some form of 
Fig. 3 to illustrate the triadic reciprocality interactions. Figures 3 and 4 illustrate the 
parallel between social cognitive theory (Fig. 3) and the WWC (Fig. 4). By replac-
ing “individual” with “writer(s),” “environment/social” with “writing community,” 
and “behavior” with “writing,” a modified version (Fig. 4) illustrates the parallel 
alignment between the WWC and the social cognitive motivational theory.

The underlying tenets of the WWC describe how the writing community and 
writer(s) influence one another (Graham, 2018a). In Tenet 2, Graham states that 
“writing is simultaneously shaped by the capacity of the writing community and 
the capacities possessed by members of the community” (2018a, p. 272). This 

Fig. 3 Triadic 
reciprocality, social 
cognitive theory
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Fig. 4 Triadic 
reciprocality, writer(s) 
within community theory

tenet focuses upon the abundance or lack of capabilities of the different aspects 
of the writing community and the writer(s). He briefly mentions that this can 
include an evolving motivational context where he compares a long-standing 
writing community to a fledgling community. To extend this further and incor-
porate Bandura’s idea of triadic reciprocality (1977b, 2001), the writing com-
munity can motivate the writer(s) and vice versa, which influences the written 
product.

Consider the writing community that takes the form of a disability advocacy non- 
profit with multiple writing purposes such as engaging with donors, informing the 
public of upcoming ballot measures, instigating letter-writing campaigns, and lob-
bying elected leaders with whitepapers to pass laws and fund essential programs. 
Karen, a lead member of this non-profit, may choose to ask intern Stevie to hand-
write thank you notes (i.e., tools are pen and paper) to their donors with the goal of 
expressing gratitude by way of the distinctiveness of a handwritten note. On one 
hand, this task may be demotivating because transcription is hard for Stevie; it takes 
him a long time. Plus, let’s face it, Stevie doesn’t have the best handwriting. His 
thank-you notes may be written sloppily (behavior) and offend donors (member as 
a reader), which lowers their motivation to donate and remain as part of the com-
munity. However, for Amber, another member of the writing community who enjoys 
calligraphy, this writing task of the community could be intrinsically motivating. 
Further, Karen praised her beautifully written notes which increased her motivation 
to create this type of written product.

In another scenario, the writing community, collectively, may be more motivated 
to take on writing tasks to oppose potential legislation “requiring all third-grade 
students read at grade level or else they shall be retained” because of the expertise 
of specific community members. Ashley and April, previous special education 
teachers and lawyers, with their specialized special education knowledge and writ-
ing practices, can help expand the reach of this non-profit writing community. 
Similarly, Ashley and April are excited to write about an issue they believe is par-
ticularly important and that they are extremely qualified to tackle.
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4  Enactive and Vicarious Learning

Another core aspect of the social cognitive theory framework that aligns with the 
WWC is enactive and vicarious learning. The writing community can provide 
numerous sources of information and motivation for the members (Schunk & Usher, 
2012). Enactive learning occurs from actions taken by the individual, whereas 
vicarious learning occurs by learning without explicit actions by the learners 
(Bandura, 1986) or writers. The writing intervention literature supports both types 
of learning such as strategy-based writing intervention where students engage in the 
writing process (e.g., Lane et al., 2011; Ray et al., 2019) and observational learning 
where participants observe a student model while writing (e.g., Braaksma et  al., 
2004). In the context of the WWC, both types of learning can influence writing 
motivation. In the legislation example, April may use enactive learning to write to a 
new audience (congressional members instead of a court), and if persuades congres-
sional members, this can increase her motivation.

With vicarious learning, Zoi who has similar writing abilities and training could 
learn through observing April’s writing technique may feel similarly motivated and 
confident to engage in future legislative writing tasks (Schunk, 1987). Another form 
of vicarious learning could include using previously written documents from other 
community members as a model to help novice writers improve their writing. 
Having writing models from experienced writers could increase writing motivation 
for newer members, such as Bruce and Sandy, because it reduces task difficulty, and 
they are more likely to be successful when using a previously successful model.

Using a written artifact is not the only type of modeling that occurs in a writing 
community; observing what more experienced writer(s) do can help guide a novice. 
For example, Karen may coach Stevie (the intern) by telling him how she prepares 
her writing space, identifies her writing goals, and interacts with collaborators to 
learn how he can become a more effective writer. As Stevie becomes a stronger 
writer, his writing self-efficacy and motivation should improve. Whether learning 
enactively or vicariously, the writing community strengthens as the members grow 
in their writing skills.

5  Motivational Constructs

The social cognitive theory includes multiple motivational constructs that authenti-
cally align with aspects of the WWC, including (a) social comparison, (b) goals and 
goal setting, (c) values, (d) outcome expectations, and (e) self-efficacy (Schunk & 
Usher, 2012).
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5.1  Social Comparison

Given the interaction between the writer (person) and writing community (environ-
ment), developing as a writer occurs through social comparison, where an individ-
ual compares themselves to others (Wheeler & Suls, 2005). Social comparison of a 
similarly competent and situated individual who succeeds at a task can increase the 
observer’s motivation that they too will be successful (Schunk, 1987). In the WWC 
framework, a writer compares their writing performance (e.g., compositions) and 
other writing skills (e.g., research, editing, self-regulation, collaborations, number 
of publications on a CV) to other writers in the writing community. Take a cohort of 
doctoral students; if Gustav has a manuscript accepted to a journal, other cohort 
members, Vera and Bob, experience increased self-efficacy, motivation, and likeli-
ness to follow in their cohort-mate’s footsteps. However, it is important to note that 
while social comparison can motivate adults, results for children are more variable 
(e.g., Schunk, 1983; Guay et al., 1999).

5.2  Values

One area the WWC explores is the effect of values on the writer(s), the community, 
and the interaction between the two. Values, as a motivational construct, refer to the 
perceived importance of a belief, activity, or learning activity. Individuals will be 
motivated to act in a way that supports their values (Wigfield & Eccles, 2002; 
Wigfield et  al., 2004). Graham (2018a) went beyond discussing the impact that 
values and beliefs have on both the individual writers and the community; he also 
integrated the motivating effect that the interaction between the values of the 
writer(s) and community value(s) have on one another. Being a part of a writing 
community can shape the values of the individuals. For example, when Kevin joined 
our imaginary non-profit, he did not have a particular affinity for disability rights or 
writing. Although he had always been a “good writer,” what he valued most when 
he accepted the job was the ability to pay his rent. Over the years, however, through 
his involvement with the writing community, his values widened to include those of 
the community and other community members. Similarly, adding April and Ashley 
to the writing community increased the importance placed on special education- 
specific issues. Both examples illustrate that knowledge has a significant influence 
on values (Graham, 2018a, b). As Kevin’s knowledge about disability rights advo-
cacy increased, his personal values motivated him to write on behalf of the non-
profit. Similarly, when Ashley and April joined the community, their knowledge 
expanded the knowledge of all the community members, so they could understand 
and value an area of new but related issues.

Values can impact specific aspects of the writer(s) and the writing community 
(Graham, 2018a). For one, values can include the beliefs of the importance of the 
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act of writing as well as the message of a written artifact. For example, Michael, the 
non-profit’s silver-tongued “front man,” shares the values of the non-profit, but writ-
ing is not his thing. Instead, he would rather schmooze in person to achieve the 
community’s goals. However, if he must write, he will write, begrudgingly. On the 
other hand, Amy, a freelance writer, loves writing, whether it be disability advocacy, 
issues related to homelessness, or writing about NASCAR. She values writing over 
content. Values associated with content or issues (Michael) versus the act of writing 
(Amy) likely motivate Michael and Amy to participate in the writing community in 
different ways. Similarly, participation in and commitment to a writing community 
can be informed by members’ values, such as alignment of overarching values and 
how a writer feels about their role in the community. If Gary does not value his role 
as an issues manager because he wants more responsibility, he may leave the com-
munity. Let’s say over the next year, Mike P., Arthur, Lamoine, Floyd, Paul, Colin, 
and Julia all retire or leave the non-profit. The individual values of those who take 
their places, interacting with those who remain, can change the community’s values, 
goals, and purposes for writing. With Karen, and the others including Stevie (what 
a loyal guy!) remaining, the collective community’s motivation may shift to focus 
more upon special education-specific issues rather than disability advocacy more 
broadly.

5.3  Goals and Goal Setting

The WWC addresses writing goals, intentions, and purposes throughout both the 
writer(s) and the writing community components. However, Graham only touches 
on the motivational aspects of goals and goal setting. Instead, he focuses on how 
goals function to direct the individual or the community and goals as part of the 
cognitive processes. He does discuss how the overarching purposes of a writing 
community interact with goals, motivation, and other aspects of the WWC. Given 
the numerous times Graham includes the concept of goals in his theoretical papers 
(2018a, b), it is important to consider how this traditional motivation construct 
applies to the WWC.

According to the social cognitive theory, goal setting provides direction and 
motivation to achieve a desired outcome. Progress toward a goal motivates an indi-
vidual to continue to take steps towards achieving the goal (Locke & Latham, 2002). 
Similarly, goal achievement further motivates future goal-setting and goal-directed 
behavior (Bandura 1986; Schunk, 1990). Environmental feedback on goal progress 
also influences an individual’s self-efficacy, which can impact motivation and per-
formance (Locke & Latham, 2019; Schunk & Swartz, 1993) Both personal traits 
(e.g., prior performance, self-efficacy, actual ability, values) and environmental/
social attributes (e.g., community norms and goals, feedback from others, actions 
by others) can influence goal commitment and, therefore, the required actions 
needed to attain the goal (Locke & Latham, 1990, 2019). Furthermore, previous 
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research has shown that goal-setting for writing tasks improves writing performance 
and motivation (e.g., Page-Voth & Graham, 1999; Graham et al., 1995; Schunk, 2003)

Based on these basic tenets of social cognitive theory, goals are also a motivating 
factor in the WWC. The writing community is guided by a set of writing purposes 
(goals), which are valued by the community and its members. More specific writing 
goals, which may be set by the writer(s), are then inextricably linked by the com-
munity. The community structure provides direction and motivation for goal- 
directed behavior. For instance, writer(s) in the disability advocacy non-profit would 
likely be less committed and motivated to set writing goals associated with writing 
Star Wars fan fiction because that topic is outside the community’s writing purpose, 
norms, and goals.

Furthermore, community members’ feedback and actions can influence the writ-
er’s writing motivation. If leader Karen provides feedback on intern Stevie’s writing 
goals in a way that is knowledgeable, specific, and authentically supportive, this can 
enhance his writing motivation. Secondly, community member’s actions, such as 
multiple members’ offering to collaborate on Alyson’s proposed writing goal, can 
similarly elevate her motivation. Conversely, individuals can affect the purposes of 
the writing community. As new members join the community, their individual writ-
ing goals can shift, expand, and influence the community’s writing purposes (e.g., 
April and Ashley’s expertise expanding the non-profit’s writing purpose to include 
special education-related issues).

One other aspect of goals worth mentioning in relation to the WWC is the 
effort required to achieve a goal. Although many persist more with more difficult 
goals, there is a tipping point where tasks that require too much effort have a 
demotivating effect (Schunk & Usher, 2012). While overly lofty community goals 
could demoralize the writing community, in relation to the WWC, I see it exem-
plified most prominently in the cognitive aspect of Graham’s model. As he illus-
trates, writing is a complex cognitive process that requires a writer to juggle 
control mechanisms, long-term memory resources, production processes, and 
unique modulators (i.e., emotions, personality traits, physical state). With all the 
content and communication skills (e.g., oral language, specialized writing knowl-
edge, knowledge of the writing community) required to compose, the cognitive 
architecture has to process, integrate, and manage a lot of information in order to 
write. If the goal-related tasks are too difficult, the control mechanisms will run 
less efficiently.

For instance, a less proficient writer’s working memory would try to hold too 
much information that more proficient writers can access in their long-term memory 
(MacArthur & Graham, 2016; Torrance & Galbraith, 2006). This can create cogni-
tive overload resulting in difficulties with focus, which in turn inhibits the produc-
tion process (e.g., ideation is more difficult), lowers motivation, and results in less 
effective writing (Bruning & Horn, 2010; Flower & Hayes, 1980; Graham, 2018a). 
The difficulty associated with writing may have such a demotivating effect that 
some members may avoid writing, passively participate in their writing community, 
or leave the community altogether.
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5.4  Self-Efficacy and Collective Efficacy

Self-efficacy is the level of perceived ability to learn or take action in order to 
achieve a goal. It holds a central role in social cognitive theory as it is critical for 
motivation and behavioral change (Bandura, 1977a; Schunk & Usher, 2012). Self-
efficacy evolves through four fundamental means: (a) enactive and performative 
experiences, (b) vicarious experiences, (c) social persuasion, and (d) psychological 
processes (Schunk & Usher, 2012). With writing specifically, research has shown 
that writing self-efficacy correlates with writing performance and outcomes (e.g., 
Bruning & Kauffman, 2016; De Smedt et al., 2016; Graham et al., 2017; Pajares & 
Valiente, 2006).

Graham addresses self-efficacy, but not as thoroughly as if he interpreted the 
theory through a motivational lens. Graham acknowledges self-efficacy as a belief 
in the writer’s long-term memory (2018a, b) and that it impacts one’s emotions (as 
a modulator; Graham, 2018a). But when we add the layer of socio-cognitive moti-
vational theory, the influence of self-efficacy is much more pronounced. Each of the 
four sources of self-efficacy development is influenced by the writer(s), the writing 
community, or both.

Enactive and performative experiences provide the most reliable type of feed-
back to influence self-efficacy because it is the actions of the individual that inform 
their ability. Therefore, when Shar, a writer at the non-profit, has her editorial on the 
pending reading legislation picked up by a national news source, the cognitive inter-
pretation of this success heightens her writing self-efficacy (Schunk & Usher, 2012). 
Shar’s writing success not only can influence her self-efficacy but also that of other 
similarly situated writers through vicarious experience. As with the doctoral student 
example, Matt, a newer member of the writing community, may increase his self- 
efficacy based on Shar’s model and other successful models in the community. 
Similarly, input from others in the form of social persuasion can influence a writer’s 
self-efficacy. For instance, Shar encouraging Matt through positive, authentic feed-
back and persuasive messages about his can writing can boost Matt’s writing self- 
efficacy. However, negative messages could lower Matt’s self-efficacy, and if Matt 
does not feel like he can relate to Shar, social persuasion could have no impact on 
his self-efficacy.

The fourth source of self-efficacy, psychological processes, involves the inter-
pretation of emotional or psychological aspects that can influence self-efficacy, such 
as feeling nervous or joyful about an upcoming experience. In the writing context, 
this could occur if Tanya experiences writer’s block or writing anxiety, which could 
lower efficacious beliefs. Alternatively, when Rui writes 2000 words with ease 
because they feel excited and are in flow (Csikszentmihalyi et al., 2014) these psy-
chological processes can enhance self-efficacy.

Self-efficacy is not influenced by the outcome of a situation but by how the indi-
vidual interprets the situation. Therefore, not only do these psychological and emo-
tional processes originate within the individual writer, but inputs from the writing 
community can influence how the individual interprets inputs to affect their 
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self- efficacy. Suppose the non-profit writing community has a 30 plus-year history 
of success in fending off cuts to the Americans with Disabilities Act. Depending on 
the writer(s), this could evoke anxiety or confidence. Ralph feels anxious their writ-
ing will “break the streak,” while Kay is boosted by the long-standing reputation of 
the community. So, the individual’s interpretation of the same community input 
could impact Ralph and Kay’s writing self-efficacy differently. Similarly, vicarious 
experiences can be interpreted negatively or positively, affecting self-efficacy 
accordingly. For example, Fien, a visiting scholar from Belgium, may feel less con-
fident after witnessing Hilde (also from the EU) fail at a writing assignment. Verbal 
recognition from a respected colleague or mentor could impact self-efficacy, such as 
if Karen verbally encourages Debra telling her she is ready to tackle a more chal-
lenging writing project. Vicarious experiences can be interpreted negatively or posi-
tively, which affects self-efficacy accordingly. So while self-efficacy is related to the 
cognitive interpretation of success, input from the community can influence how, 
why, and if the writer experiences an increase, decrease, or no effect on writing 
self-efficacy.

 Collective Efficacy

While members of the writing community each have their individual self-efficacy, 
the writing community has a collective efficacy. Collective efficacy refers to the 
efficacious beliefs members have for the community’s ability as a whole rather than 
the sum of each member’s level of self-efficacy. The development of collective effi-
cacy mirrors that of an individual’s self-efficacy, where enactive experiences, vicari-
ous experiences, social persuasion, and psychological processes develop collective 
efficacy. Further, collective efficacy grows over time as community members learn 
more about one another, how to effectively work together toward the community’s 
goals, and create appropriate social and physical environments conducive to goal 
achievement (Goddard et  al., 2004). The fact that our non-profit now has over 
30 years of success with most of the core founding members still a part of the writ-
ing community has a strong collective efficacy because members recognize the non-
profit’s track record in writing and advocating on behalf of the disability community.

Even as new members, like Ashley and April, join the writing community, 
they recognize the strong collective efficacy and are motivated to contribute to 
it. The non-profit’s strong collective efficacy impacts the individual’s motiva-
tion as well as the collective community. Our community members may feel a 
high sense of job satisfaction, less stress, and more motivation to participate in 
the community because of the collective efficacy (e.g., Caprara et  al., 2003; 
Petitta & Borgogni, 2011). As a writing community, collective efficacy may 
motivate group action. For instance, the writing community may feel more 
emboldened to take on new, but related, writing tasks such as special education 
issues spearheaded by Ashley.
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6  Other Motivational Theories and Writer(s) 
Within Community

This chapter scratches the surface on how the Writer(s) Within Community Writing 
Model represents not only a socio-cognitive but a motivational theory of writing as 
well. I argued that the WWC aligns with social cognitive theory (Bandura, 2001; 
Schunk & Usher, 2012), paper viewed the WWC as a socio-cognitive theory. 
However, future research could further might view the WWC through other motiva-
tional lenses. The WWC and this paper touch on a number of motivational con-
structs that could be further explained and connected to the WWC. First, much more 
could be explored about how goals and goal orientations, beliefs, interests, and val-
ues relate to both the writer(s) and community. Second, a closer examination of the 
WWC’s four basic tenets and the motivational underpinnings related to (a) how 
writer(s) and the community are simultaneously shaped (Tenet 1), (b) the capacities 
or limitation of capacities of writer(s) and community (Tenet 2), (c) variability 
within the community and individual differences (Tenet 3), and (d) changes within 
the community and among its members (Tenet 4). Third, a closer examination of 
other prominent motivational theories and how they align with the WWC could 
shed additional light on other aspects of the WWC, further grounding it as a moti-
vational writing theory. Briefly, I suggest three such theories.

6.1  Self-Determination Theory

Self-determination theory holds that autonomy, competence, and connectedness 
impact intrinsic motivation and are required for personal fulfillment (Deci & Ryan, 
2000). Future research could compare autonomy and competence to the writer’s 
cognitive needs and connectedness to a writing community as the social need. 
Furthermore, self-determination theory has multiple mini-theories (Ryan & Deci, 
2017; Vansteenkiste et  al., 2010) that could be examined to further connect the 
WWC to self-determination theory. For example, cognitive evaluation theory 
(Vansteenkiste et al., 2010) posits that autonomy and perceived competence work 
together to support intrinsic motivation. These two requirements could be analo-
gized to cognitive aspects of the WWC, and perceived competence could have been 
analyzed as I discussed self-efficacy.

6.2  Self-Regulation Theory

While later socio-cognitive motivation writings describe self-regulation as an aspect 
of social cognitive theory (e.g., Bandura, 1991), self-regulation has a separate theo-
retical domain (e.g., Zimmerman et al., 1994) and has been specifically applied to 
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writing (e.g., Zimmerman & Risemberg, 1997). Therefore, self-regulation deserves 
a more in-depth analysis of how it connects to the WWC than can be afforded here. 
Self-regulation is the combination of processes that writers employ to maintain 
focus, take goal-directed actions, self-monitor their progress, and adjust their 
actions so that they may reach their goals (Zimmerman & Risemberg, 1997). 
Admittedly, Graham (2018a) does not explicitly state self-regulation, but he cites 
seminal sources on self-regulation when he describes the cognitive control mecha-
nisms an individual implements in order to write (i.e., intentions, plans, monitor, 
react) are part of self-regulation. This connection could be more firmly made. 
Further, future research could describe the effects the community could have on 
self-regulation while writing (e.g., a rambunctious, off-task environment versus a 
quiet, focused one).

6.3  Maslow’s Hierarchy of Needs

Just as Maslow identified certain basic needs that must be met before an individual 
will feel motivated to take action to meet other needs, certain aspects of the WWC 
must be met before there is motivation to write. For instance, if Natalie skipped 
breakfast, she will be less motivated to write a whitepaper on the importance of 
disposable straws for some members of the disability community until she has filled 
her belly. Also, writers who have difficulty with handwriting or spelling will have 
difficulty with more challenging tasks (Graham et al., 2011; Scardamalia & Bereiter, 
1986). Similarly, if the basic tools (e.g., computer, pens) were unavailable, the 
social environment unwelcoming, the purposes for writing unclear, and/or disinter-
ested mentors led a writing community at Arizona State University, Angelique may 
never have felt motivated to write.

7  Conclusion

Stevie, who started out as an intern at the beginning of this paper, has moved up in 
the writing community to VP of Research and Writing, second in command only to 
Karen. He still wears his Converse All-Stars to even the most elegant fundraising 
events, and he can’t help himself from stealing the intern’s pens, but through his 
participation in this writing community, he grew as a writer and became more com-
mitted to advocating for Lark’s Non-Profit: An Advocacy Group for Persons with 
Disabilities.

Over the years, he experienced changes in his values, goals, writing self-efficacy, 
and social comparisons, not only for himself but with the collective writing com-
munity. He now mentors new members of the writing community along with Karen. 
They have provided enactive and vicarious learning opportunities for dozens of 
novice writers who eventually leave the non-profit to create writing communities of 
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their own. And we thank you for all you have done and will continue to do for all 
your writer(s) and writing communities. May you never have to handwrite a thank 
you card again. Instead, may you find and write about 42.

Acknowledgements Steve, thank-you for welcoming me into your writing community, mentor-
ing me, and inspiring me to make a difference in the world through writing.

You deserve the last slice of cherry pie.
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Academic Vocabulary in First-Grade 
Children’s Compositions: An Exploration
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Abstract The purpose of the study was to explore the extent of first-grade children’s 
academic vocabulary usage in writing. We additionally investigated the extent to 
which children who used more academic words tended to write compositions that 
reflected more phonologically and orthographically unique words and/or words with 
greater semantic challenge. The sample consisted of 191 first-grade control group 
children involved in a prior study. In the spring of first grade, after hearing a passage 
about a science topic, students were prompted to write an argumentative composition. 
Academic words were counted in compositions. Four predictor variables represented 
characteristics of words in the compositions—(a) phonological uniqueness (how simi-
lar a word sounds in comparison to other words); (b) orthographic uniqueness (how 
similar a word’s spelling is compared to other words); (c) semantic challenge (the age 
at which a word is commonly known) and (d) semantic concreteness (how tangible or 
imageable a word’s meaning is). The main conclusions were: Slightly more than half 
of the children included one or two academic words in their compositions, and greater 
inclusion of academic words in a composition was weakly associated with composi-
tion words that were more phonologically unique and more semantically challenging.
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1  Introduction and Rationale

The overarching purpose of the present study was to explore the extent of first-grade 
children’s academic vocabulary usage in writing. We also investigated the extent to 
which children who used more academic words tended to write compositions that 
reflected more phonologically and orthographically unique words and/or words 
with greater semantic challenge.

Academic vocabulary is defined as words that appear more frequently in academic 
disciplinary (content area) discussion and texts than in informal communications (cf. 
Nagy & Townsend, 2012). Academic vocabulary consists of two types of words—
domain-specific and general academic words. Domain-specific academic vocabulary is 
defined as a lexicon of relatively low-frequency words that are unique to a specific dis-
ciplinary area (e.g., Nagy & Townsend, 2012). General academic vocabulary is defined 
as words: (a) that meet the definition of academic—that is, words that appear more fre-
quently in academic disciplinary discussion and texts than in informal discussion and 
text; and (b) that, unlike domain-specific words, appear across a variety of academic 
disciplines (e.g., Baumann & Graves, 2010; Coxhead, 2000). Examples of domain-spe-
cific academic words that appeared in the present study compositions are: air, earth, 
extinct, habitat, oxygen, species (science words); and shelter (a social studies word). An 
example of a general academic word from present study compositions is conclusion.

1.1  Why Does Academic Vocabulary Matter and Does It Really 
Matter for First-Grade Children?

Children’s acquisition of academic vocabulary knowledge is important for several 
reasons. Academic vocabulary knowledge is crucial for academic success and 
school achievement (e.g., Biemiller, 2009; Nagy & Townsend, 2012). Also, there is 
a strong positive association between students’ vocabulary knowledge in general 
and reading comprehension (e.g., Verhoeven et  al., 2011). That association has 
recently also been documented for academic vocabulary in particular in a few stud-
ies (e.g., Connor et al., 2015; Meneses et al., 2018).

Historically, at least in United States schooling, there has been a strong tendency 
to delay learning of challenging disciplinary topics and introduction of academic 
vocabulary until later years. However, over the course of the past two decades, some 
researchers have argued that academic vocabulary acquisition in preschool and the 
early grades is crucial to instantiating a basic conceptual system that supports cur-
rent and later disciplinary reading and writing and content area learning (e.g., 
Neuman & Wright, 2014). Organizations such as the National Association for the 
Education of Young Children (Engel et  al., 2016) and the Common Core State 
Standards (National Governors Association Center for Best Practices & Council of 
Chief State School Officers, 2010) emphasize academic vocabulary acquisition for 
all elementary-grade children, including kindergarten children.
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1.2  Why Explore Academic Vocabulary in Compositions?

School, college, and many career settings demand that students develop and exer-
cise successful written communication abilities. That success requires students’ 
knowledge of academic language register, including specialized academic vocabu-
lary (e.g., Truckenmiller & Petscher, 2020). In spite of the prominent role that com-
posing plays in schooling, to date, very little is known about students’ actual use of 
academic language, and academic vocabulary in particular, in students’ composing 
and compositions. The few prior studies of academic vocabulary (or academic lan-
guage generally) in students’ compositions have tended to involve upper elementary 
and/or middle grades students (e.g., Galloway & Uccelli, 2019; Truckenmiller & 
Petscher, 2020). For example, one set of researchers found that fourth- and eighth- 
grade students who had higher levels of academic language, including academic 
vocabulary, tended to be more likely to pass a state writing assessment (Truckenmiller 
& Petscher, 2020).

1.3  Theoretically, What Does Word Use in Compositions Imply 
About a Student’s Mental Word Store?

According to the lexical quality hypothesis (Perfetti, 2007), the likelihood that an 
individual will attempt to write a word, or an academic word in particular, derives 
from the quality of the individual’s mental representation of that word. When a child 
has a strong mental representation of a word’s phonology, orthographic form, and 
meaning, the child will more likely understand the word when reading and, by 
extension, will be more likely to attempt to use the word when writing (Dobbs & 
Kearns, 2016; Perfetti & Stafura, 2014).

Hypothetically, words that are both phonologically and orthographically similar 
to other words are likely to be easier for students to use when composing. Prior 
research supports that contention in that words that are orthographically similar to 
many other words are recognized by readers faster than are more distinctive words 
(e.g., Andrews, 1997). It is possible that a similar phenomenon occurs when writing. 
That is, phonological and orthographic patterns should be processed more effi-
ciently because they may be better instantiated mentally and therefore may provide 
a “well-characterized attractor basin” (Yarkoni et al., 2008, p. 977). On the other 
hand, words that are unique phonologically and orthographically are likely to be 
more challenging to write because their sound and spelling patterns would be less 
well represented mentally.

Similarly, stronger and embellished semantic mental representation allows effi-
cient, automatic, and reliable meaning retrieval during reading (Perfetti & Stafura, 
2014). Again by extension, a well-connected mental network of academic words in 
a particular domain could theoretically facilitate students’ word usage in composi-
tions (Fitzgerald et al., 2020).
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 Implications of the Lexical Quality Hypothesis for Academic Words

Academic words are known to be morphologically complex and abstract in meaning 
(Schleppegrell, 2004). For example, extinct consists of two syllables. The syllable, ex, 
appears to function as an affix, but the word does not have a base word that would be 
immediately recognizable. Moreover, the meaning of extinct is not likely to be image-
able. Academic words are also likely to be more phonologically and orthographically 
unique in comparison to other words. Again using extinct as an example, the combina-
tion of letters, inct, making the sounds /in-k-t/ would not be common orthographic or 
phonological combinations in English. Notably, academic words, especially domain-
specific words, are also by definition words that appear infrequently in oral and writ-
ten text. An implication is that academic words’ tendency toward uniqueness, 
complexity, and rarity may present challenge to students’ development of high quality 
mental lexical representation, at least potentially more challenge than other words.

1.4  But What About the First-Grade Situation?

How much academic vocabulary should we expect to see in first-grade children’s 
compositions? First-grade children’s lexicon, and especially their academic vocabu-
lary lexicon, is nascent. Although the development of a high-quality lexicon has 
roots even before schooling, first-grade children have not had significant opportu-
nity to develop a deep and wide lexicon through enduring exposure to academic 
vocabulary in oral or written text. In that sense, one might expect that first-grade 
children’s academic word repertoire would be budding rather than burgeoning. 
Similarly, first-grade children would not have had long-term opportunity to acquire 
orthographic and phonological word patterns (that is, the patterns referenced above 
in Sect. 1.3). As a result, their mental store of such patterns would be embryonic.

Still, the recent researcher and organizational policy emphasis on facilitating 
young children’s academic vocabulary and disciplinary knowledge development 
(noted above in Sect. 1.1) could be impacting current classroom instruction. Young 
children may be receiving more academic vocabulary instructional and more aca-
demic vocabulary exposure in texts than in the past. Such exposure could strengthen 
children’s academic vocabulary stock. Indeed, one publisher’s most recent first-
grade core reading programs contained more academic words than in earlier decades 
(Fitzgerald et al., 2021). From 1962 to 2013, on average the decade by decade rise 
in academic words was 54%. The estimated number of academic words in the 1962 
core reading program was 1.51, and in 2013 it was 13.56.

Also, why might we expect an association between first-grade children’s use of 
academic vocabulary with phonological, orthographic, and semantic word charac-
teristics? One possible reason is related to how composing is introduced to young 
children in the early school years. For decades now, researchers and practitioners 
have encouraged young children to use “invented spelling” during composing. 
Invented spelling frees young learners from formal correctness and supports their 
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effort to focus on meaning. In that context, young children might be likely to use 
academic words in compositions when they have reasonably strong understanding 
of the words’ meanings, even if they are unable to spell the words correctly. That is, 
their focus on instantiating meaning in text could prioritize semantic characteristics 
of words over phonological/orthographic characteristics. In such a context, a low- 
quality mental store of phonological/orthographic features of academic words may 
be inconsequential for first-grade children’s word choice during composing.

1.5  What Is Needed Now?

Better understanding of the extent to which first-grade children actually do use aca-
demic words could help to move the field forward for policy and practical reasons. If 
there is even minimal evidence of young children’s use of academic vocabulary, that 
evidence could support the possibilities for academic vocabulary learning embold-
ened in some current policies. Relatedly, practitioners might be further encouraged to 
introduce disciplinary topics and academic vocabulary in a sustained manner.

Such findings might also imply qualifications to the lexical quality hypothesis. 
For example, perhaps during the nascent phases of lexical development, under cer-
tain conditions (e.g., instructional emphasis or task requirements) young children 
might give preference to high quality semantic mental representations over phono-
logic/orthographic representations.

To date, virtually nothing is known about the roots of children’s mental academic 
word quality instantiation or about their use of academic vocabulary when compos-
ing. The present study represents an initial exploratory first step toward such 
understanding.

2  Research Questions and Design

The overarching purpose of the study was to explore first-grade children’s academic 
vocabulary inclusion in compositions in response to an academically-oriented task. 
Two main research questions were addressed: (1) To what extent did the children 
incorporate academic vocabulary? (2) When children tended to use more academic 
words in compositions, did the phonological/orthographic uniqueness or the seman-
tic challenge of words in compositions tend to increase?

The sample consisted of 191 first-grade control group children from a prior study 
(Kim et al., 2021). In the spring of first grade, after hearing a passage about a sci-
ence topic, students were prompted to write an argumentative composition. 
Identification of academic words was derived from automated methods involving 
statistical classification modeling. Five variables were created for each composi-
tion. For the main research question, the raw count values for academic words were 
examined through descriptive statistics. For the secondary research issue, Multilevel 
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Poisson Regression was conducted. The outcome variable was number of academic 
words in a composition. Four predictor variables were characteristics of words in 
the compositions: (a) phonological uniqueness (how similar a word sounds in com-
parison to other words); (b) orthographic uniqueness (how similar a word’s spelling 
is compared to other words); (c) semantic challenge (the age at which a word is 
commonly known) and (d) semantic concreteness (how tangible or imageable a 
word’s meaning is). Each of the four predictor variables was operationalized as the 
average score for all word types in a composition.

3  Method

3.1  Participants, Schools, and Teachers

The 191 first-grade students were in 13 classes distributed among 10 schools in one 
school district in the southeast United States. The students’ ethnicity/racial identifi-
cation according to school records was: 28.27% African American (n = 54), 27.23% 
Caucasian of European descent (n  =  52), 32.98% Latinx (n  =  63), 8.38% Asian 
(n = 16), and 3.14% multiethnic/racial (n = 6). Male students represented 43.46% of 
the sample (n = 83), and 56.54% were female (n = 108). English-language learners 
constituted 22.51% of the sample (n = 43), and 4.71% of students were classified as 
requiring special education (n = 9).

Five of the 10 schools were Title 1 schools. On average, across the 10 schools, 
45.87% of students received free/reduced lunch (SD  =  20.67%), and the range 
across the 10 schools was 15.20% to 68.90%. All 13 teachers held elementary 
grades teaching licenses.

3.2  The District’s Literacy Curriculum

The teachers were expected to follow the district’s scope and sequence for first- 
grade language arts. The district curriculum did not specify the extent to which 
teachers were expected to attend to academic vocabulary. Typical literacy instruc-
tion in first grade was considered to be a balanced program which included word 
study, guided reading, and writing activities. Small group and whole class teacher- 
directed instruction was conducted and independent reading was included in the 
curriculum. Teachers followed a district-created calendar to support instructional 
decisions and pacing. For example, during a spring 10-week period, teachers 
involved students in a fiction unit conducted in a readers’ workshop format. The 
workshop focused on retelling, asking and answering questions, and identifying 
who was telling the story at various points in time. For writing workshop during the 
same time period, teachers led a unit on persuasive writing.
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3.3  The Composition Task and Transcription

Students were asked to write an argumentative composition in response to hearing 
a passage about rainforests. The examiner read the rainforest passage aloud to stu-
dents as a group. The writing prompt was, “Should people be allowed to cut down 
trees in the rainforest?” Students were specifically directed to answer the question 
by making an argument. The directions also stated that a good argument provides an 
opinion, reasons, explanations, and a conclusion. Three minutes were provided for 
planning and 40 min were allotted to write the composition.

Because the rainforest passage was an informational passage, it was expected 
that students would either already have some relevant background knowledge for 
the writing task, or they would glean some knowledge from the orally presented 
passage. Also, because of the disciplinary nature of the topic and the informational 
genre of the rainforest passage, it was expected that students would need to use at 
least some small modicum of academic words in the compositions. Examples of 
academic words in the passage are: rainforest, weather, crop, and organism.

Compositions were transcribed to represent children’s semantic intentions. That 
is, surface errors were corrected (misspelling, incorrect capitalization, incorrect 
punctuation). Transcriptions were then digitized.

3.4  Automated Identification of Academic Words

Academic words were identified in students’ compositions using an automated sta-
tistical classification method. The conceptual reasoning that guided the automated 
statistical classification method was as follows. The logic was identical to the logic 
used by prior researchers of general academic vocabulary (Coxhead, 2000; Gardener 
& Davies, 2014). In conceptual terms, the process for identifying academic words 
mirrored the definition of academic vocabulary presented in the opening of the pres-
ent manuscript.

In brief, academic words are defined as words that appear more frequently in 
disciplinary textbooks than in fiction or informal oral language. Domain-specific 
academic words tend to appear mainly in a particular academic discipline, and 
general academic words are academic words that tend to appear across a variety 
of academic disciplines. To capture words that met those definitions, the modeling 
included predictor variables that assessed: (a) the comparative presence of a given 
word in disciplinary textbooks versus reading/English language arts (ELA) text-
books or oral corpora; and (b) the comparative presence of a given word within 
and across disciplinary textbooks. A word was considered to be an academic word 
if it was more likely to appear in disciplinary texts than in reading/ELA or oral 
corpora. A word was considered to be domain-specific academic if it was more 
likely to appear in a particular disciplinary textbook than in other disciplinary 
textbooks. A general academic word had higher likelihood of appearing across the 
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disciplinary texts than in a single disciplinary textbook or than in reading/ELA or 
oral language corpora.

Statistical predictor classification models were constructed to operationalize the 
logic of word usage. Here is an overview of construction of the predictor models. 
First, the modeling required a predetermined set of words identified as academic or 
not. So in a first phase, using words from a separate corpus, human judges provided 
decisions about whether words were academic or not, and if a word was deemed to 
be academic, it was classified as one of the four academic word categories (science, 
mathematics, social studies, or general academic). In a second phase, the judges’ 
determinations from Phase 1 were used as the outcome variable in statistical model-
ing. Predictor variables were entered to build a statistical model that successfully 
predicted the judges’ prior determinations. Then, the predictor model was employed 
to identify all academic words in the first-grade children’s compositions.

Here are some details for the two phases. In Phase 1, after training, using a 
sample of 1800 words randomly selected from a separate corpus of 144 first through 
twelfth grade textbooks, two judges’ inter-agreement reliability for whether a word 
was academic was .85. For words deemed to be academic, the inter-agreement reli-
abilities were .87, .92, .91, and .89 for science, mathematics, social studies, and 
general academic words, respectively.

In Phase 2, four Random Forest classification models (Breiman, 2001) were 
employed (one each for science, mathematics, social studies, and general academic 
words). The separate corpus of 144 textbooks was again used in Phase 2. The judge’s 
classification decisions for the 1800 words from Phase 1 were the dependent vari-
ables in the models. The models consisted of 14 predictors in 5 categories: for each 
word, (a) relative frequency in each grade in a first- through twelfth-grade textbook 
corpus (7 predictors, one for each of the Grades 1 through 5, and one for Grades 6 
through 8 collectively, and one for Grades 9 through 12 collectively); (b) relative 
frequency in the textbook corpus in each academic textbook domain compared with 
the other textbook domains (4, one each for science, mathematics, social studies, 
and reading textbooks); (c) the word’s dispersion across four textbook disciplines 
and all grades (1) (Gries, 2008); (d) relative frequency in the textbook corpus com-
pared with an oral language corpus (1) (Brysbaert & New, 2009); and (e) the word’s 
abstractness (1) (Brysbaert et al., 2014).

Finally, the validity of the classification models’ academic word identification 
was evaluated. Using the 1800 words originally categorized by the two judges, for 
determining whether a word was academic or not, classification model determina-
tions were in high accord with each judge’s determinations—.90 and .91, respec-
tively. When a word was academic, there was high agreement between classification 
models and each judge’s assignments: .91 and .89 for science, .93 and .93 for math-
ematics, .93 and .92 for social studies, and .86 and .87 for general academic words.

The final predictor models were then used to classify every word in every stu-
dent’s composition in the present study. Each word was identified as academic or not.
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3.5  Variables

 Types and Tokens

A type was a word family that consisted of a base word (e.g., survive) and its inflec-
tions (survives, survived, and surviving). A token was a word. Whereas survive, 
survives, survived, and surviving were counted as one type, the same words were 
counted as four tokens.

 Number of Academic Words

Academic word types in a composition were summed. The range in the present 
sample was 0–5 academic word types in a composition. Academic word tokens 
were also summed, and the range in the present sample was 0–96 tokens in a 
composition.

 Phonological, Orthographic, and Semantic Characteristics of Words 
in Compositions

For each of the following variables, the score for each word type in a composition 
was then averaged across all words in a composition.

Phonological Uniqueness

Phonological Uniqueness of the base word in every word family type in a composi-
tion was measured by the Phonological Levenstein Distance (PLD20) metric (Balota 
et al., 2007). The PLD is intended to capture humans’ judgement of how phonologi-
cally similar or unique words are from one another. It was the average number of 
sound changes (additions, substitutions, etc.) that would have to be accomplished to 
make a word into its auditorily 20 nearest neighboring words. For instance, the 
PLD20 for air (/ay/ /er/) is 1.00, so one sound change in air would be required to 
make another word. For instance, adding /b/ would change the sounds to bare (/b/ /
ay/ /er/). For air, the average number of sound changes when compared to the 20 
nearest neighbors was 1.00. On the other hand, the PLD20 for oxygen is 3.55. A 
higher PLD20 indicated that fewer words in the closest 20 words share phonology, 
or that a word had unique phonology compared to other words. The possible range 
of scores could be 1.00 to an upper limit bounded by the sample word containing the 
most sounds.
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Orthographic Uniqueness

Orthographic Uniqueness was measured by the Orthographic Levenstein Distance 
(OLD20) metric (Yarkoni et al., 2008). It was the number of letters in a word that 
would have to be changed to spellings of its 20 nearest neighbors. For example, 
oxygen’s OLD20 score is 3.05 meaning that approximately three changes need to be 
made to turn its spelling into the 20 nearest neighbors. A higher Orthographic 
Uniqueness score indicated that few words in the closest 20 words shared orthogra-
phy with the target word, or that a word had unique orthography compared to other 
words. The final score range could be 1.00 to an upper limit bounded the sample 
word with the largest number of letters.

Semantic Challenge

Semantic Challenge was operationalized as a word’s age-of-acquisition measure. 
Age-of-acquisition values for each academic word were obtained from the 
Kuperman and colleagues’ database (Kuperman et al., 2012; updated at the Center 
for Reading Research, Ghent University website, n.d.). Age-of-acquisition values 
are ratings on a scale that orders words according to the chronological age at which 
their meanings are first known. A higher age-of-acquisition value indicated a word 
that was, on average, learned later. The final score could range from approximately 
3 years of age to any higher chronological age.

Semantic Concreteness

Semantic Concreteness was the degree to which a word referenced a concept that 
could be seen or imaged (Brysbaert et al., 2014). A higher score indicated a word for 
a concept that was more concreate, more imageable. The final score range 
could be 0–7.

 Additional Variables for Participant Descriptions

Two additional scores were used to describe the participants’ writing and reading, 
but the scores were not used in analyses—an argumentative writing score and a 
reading score. The argumentative writing score was the sum of the presence of a 
claim, supporting evidence, and closure. The possible score range was 0 to 7. Inter- 
agreement reliability (Cohen’s κ) was .74.

Reading achievement in spring of first grade was assessed by the Measure of 
Academic Progress (MAP) Primary Grade Reading test (NWEA: Northwest 
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Evaluation Association, n. d.). The test measures students’ comprehension of litera-
ture and informational text, vocabulary meaning knowledge, foundational phonics 
skills and decoding, and English conventions. The score was the total Rasch unit 
scale score, with a possible range from approximately 100 to 300. Measure of 
Academic Progress test-retest reliability reported by NWEA was from .89 to .96, 
depending on grade.

3.6  Analyses

The main analytical model was a Poisson regression model. Poisson regression is 
used when the outcome is a count variable (in our case, number of academic words). 
The Poisson regression accounts for the special distribution for count values, includ-
ing when many zero values are possible. Because the data originated from multiple 
classrooms nested in multiple schools, we began by considering multi-level Poisson 
regression. We found that the Variance Partition Coefficients (VPC, Poisson coun-
terparts for Intraclass Coefficients) for class and school were very low (.05 and .01 
respectively). The VPCs indicated that very little of the total variance in the aca-
demic vocabulary outcome was due to class or school. Consequently, we conducted 
single-level Poisson regression.

Number of academic words was the dependent variable. Four predictor variables 
were: phonological uniqueness, orthographic uniqueness, semantic challenge, and 
semantic concreteness. Control variables were composition length (the total number 
of tokens in a composition) and school poverty (a school’s percent of students 
receiving free or reduced lunch).

The effect size metric for the Poisson analysis is the Incidence-Rate Ratio (IRR) 
(Frome & Checkoway, 1985). The IRR is the ratio by which the predicted count of 
the outcome variable would change given a one-unit increase in the predictor. 
Incidence-Rate Ratios of less than one indicate a relative decrease in the outcome’s 
incidence, and IRRs of greater than one indicate a relative increase in the outcome’s 
incidence. There is no set of “standard cut points” for magnitude. The IRR can only 
be interpreted in context.

4  Results

To provide context for the reader as analytical results are presented, Table 1 exhibits 
a few of the children’s compositions. Features of the table will be discussed in fol-
lowing sections.
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4.1  Preliminary Analysis of Data Structure

Descriptive statistics for each variable and correlations among variables in the pres-
ent study are presented in Tables 2 and 3. The average number of types in composi-
tions was 18.08, and the average number of tokens was 25.72. Not shown in tables 
are the following: On average, the students’ argumentative writing score was 3.15 
(SD = 1.68, range = 0 to 7). The average reading score was 173.75 (SD = 13.24, 
range = 129 to 208).

When considering all words in a composition (Table 2, column 2), the average 
phonological uniqueness and orthographic uniqueness measures indicated that, on 
average, relatively few sounds (1.34) and relatively few letters (1.59) in words would 
be changed to arrive at the sounds and spellings of the 20 nearest neighboring words. 
The average semantic challenge measure (age at which the words would commonly 
be known = 4.63) indicated that, when all words in a composition were considered, 
the word meanings in the compositions were likely to be commonly known by the 
first-grade children whose chronological ages were approximately 6 to 7 years old. 
The average semantic concreteness measure (2.80) suggested that on the whole, the 
words in the compositions tended very slightly towards abstractness (given that the 
range of possible concreteness scores was 0–7, with a score of 4 in the center).

As seen in Table 3, intercorrelations among variables tended to follow expected 
patterns. The number of academic words in compositions correlated moderately 
positively (and significantly) with the number of tokens (correlation = .38). More 
academic words in a composition tended to accompany greater presence of words 
with unique phonology, unique orthography, and greater semantic challenge levels. 
Surprisingly, number of academic word types was not statistically significantly 
associated with word type concreteness.

With the exception of correlations with semantic concreteness, the six intercor-
relations among the four characteristics of all words in compositions were moder-
ately high to very high and in expected directions. Phonological uniqueness and 
orthographic uniqueness were most highly correlated (.84).

Finally, writing scores correlated moderately positively with reading scores 
(.40). Notably, when considering remaining correlations involving writing or read-
ing measures, only composition length (N of tokens in composition) was signifi-
cantly (positively), but weakly, related to writing scores.

4.2  Research Question 1: To What Extent Did the Children 
Incorporate Academic Vocabulary?

As seen in column 3 of Table 2, the average number of academic word types in 
compositions was quite low with a mean of .88—just under 1 academic word per 
composition. As might be expected, the distribution was slightly positively 

J. Fitzgerald et al.



87

Table 1 Composition examples by N of academic word types in compositions with some 
descriptives

N of 
academic 
word 
types Example compositions

Academic 
words in 
composition

M 
phonological 
uniqueness

M 
semantic 
challenge

Writing 
score

0 1. No because the animals 
need a place to live and the 
animals will die

NA 1.33 4.34 4

2. We should not be allowed 
to cut down trees because 
animals live there and it 
makes food.

NA 1.32 4.92 7

1 or 2 3. I think people should be 
allowed to cut down the 
rainforest

Rainforest 1.31 5.19 1

4. You should not because 
monkeys will be endangered. 
You should not kill them 
because it’s God’s creation. 
You should not because 
animals live in trees. You 
should not kill trees because 
less oxygen.

Oxygen, 
endanger

1.60 5.47 7

3 to 5 5. I don’t think you should cut 
down trees in the rainforest 
because you’re taking air 
away. You are also destroying 
habitats. You are also killing 
animals. I don’t think you 
should cut trees down in the 
rainforest

Rainforest, 
air, habitat

1.49 5.21 7

6. In my opinion, people 
should not be allowed to cut 
down trees because plants and 
animals are getting 
endangered and becoming 
extinct. Rainforest are home 
to unique animals they are 
very rare animals. There are 
so many trees in the rainforest

Endanger, 
extinct, 
rainforest, 
unique

1.52 5.20 7

skewed. Still, there was a wide range for the number of academic word types in 
compositions, from 0 to 5 types. Approximately 61% of the children incorporated 
at least one academic word in their compositions. Specifically, 39% of children 
incorporated no academic word types, 57% incorporated 1 or 2 academic word 
types, and 4% incorporated 3 to 5 academic word types.
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Table 2 Mean, SD [Range] for N of types and tokens in compositions, all four predictors, school 
poverty, writing, and reading

Variable
All words in 
composition

Academic words in 
composition

Non-academic words in 
composition

N of word types 18.08 (9.12) 
[1.00–52.00]

0.88 (0.93) [0.00–5.00] 17.14 (8.66) [1.00–51.00]

N of word 
tokens

25.72 (17.09) 
[1.00–96.00]

1.12 (1.28) [0.00–7.00] 24.60 (16.45) [1.00–51.00]

All word types Academic word types Non-academic word types
Phon 
uniqueness

1.34 (0.13) 
[1.00–1.88]

2.60 (0.77) [1.00–3.55]a 1.31 (0.11) [1.00–1.88]

Orthogr 
uniqueness

1.59 (0.12) 
[1.15–2.08]

2.50 (0.52) [1.45–3.60]a 1.57 (0.11) [1.15–2.08]

Semantic 
challenge

4.63 (0.43) 
[2.72–5.53]

7.50 (0.91) [3.94–9.85]b 4.48 (0.39) [2.72–5.47]

Semantic 
concrete

2.80 (0.27) 
[1.90–3.54]

4.03 (0.80) [1.96–4.80]b 2.74 (0.29) [1.75–3.54]

Note. Some compositions had no academic words, and consequently the number of compositions 
involved in calculating four variables was fewer than 191
an of compositions = 62
bn of compositions = 117; all other n of compositions = 191. Phon Uniqueness = Phonological 
Uniqueness; Orthogr Uniqueness = Orthographic Uniqueness

Table 3 Correlations among variables

2 3 4 5 6 7 8

1. N of academic words types .38a*** .16b*** .04b*** .33b*** .06b .15b .10b

2. N of tokens in composition .13b .01b .29b*** .05b .15b** .13b

3. Phonological uniqueness .84*** .35*** .02 .02 .05
4. Orthographic uniqueness .26*** .01 .02 .03
5. Semantic challenge .13 .08 .10
6. Semantic concreteness .02 −.06
7. Writing .40***
8. Reading

*p  <  .05; **p  <  .01; ***p  <  .001; Except as the following superscripts note, correlations are 
Pearson Correlations
aKendall’s Tau
bSpearman
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4.3  Research Question 2: Selected Word Characteristics 
in Compositions Were Related to N of Academic Words 
in Composition

On average, as numbers of academic words in compositions increased, composi-
tions were also characterized by words that were more unique in phonology (pho-
nological uniqueness b  =  2.70, SE  =  1.20), p  <  .05) and more semantically 
challenging (semantic challenge b = 1.44, SE = .28, p < .001). (Table 4 provides the 
sources of variance.) The effect for both predictors was relatively small. On average, 
a 0.10 increase in a composition’s average phonological uniqueness measure was 
associated with a 31% rise in number of estimated academic words in a composition 
(IRR = 14.91.10 = 1.31, p < .05). On average, a 0.10 increase in semantic challenge 
(one-tenth of a chronological year) was associated with a 15% increase in the esti-
mated number of academic word types in a composition (IRR  =  4.20.10  =  1.15, 
p < .001).

4.4  Further Exploration

To better understand the two statistically significant results, we examined the word 
characteristic scores (using the original raw scores) according to bands for number 
of academic word types in compositions. Although only phonological uniqueness 
and semantic challenge were statistically significantly related to number of words in 
compositions in the modeling, as shown in Table 5, as the bands increased, the aver-
age phonological uniqueness, orthographic uniqueness, and semantic challenge of 
words in compositions also increased. For instance, the average semantic challenge 
of words (column 4) for compositions with no academic words was 4.34 years of 
age. It rose to 4.80 for compositions with 1 or 2 academic words, and again rose to 
5.02 years of age for compositions with 3 to 5 academic word types.

Table 4 Sources of variance 
for the final fitted poisson 
regression model

Source Coefficient (SE) IRR (SE)

Intercept −2.37 (1.19)* .09 (.11)***
Phonological uniqueness 2.70 (1.20)* 14.91 (17.96)*
Orthographic uniqueness −1.23 (1.31) .29 (.38)
Semantic challenge 1.44 (0.28)*** 4.20 (1.17)***
Semantic concreteness −0.03 (0.33) .97 (.32)
School poverty, γ001 −0.01 (0.01) 1.00 (1.17)***
Composition length, γ500 .02 (.01)*** 1.02 (.01)

IRR = incident rate ratio
*p < .05, **p < .01, ***p < .001
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Table 5 Composition word characteristics M, SD, and range by academic words types in 
composition bands

Composition word characteristic
M (SD) [Range]

Bands for N of academic 
word types in 
composition

Phonological 
uniqueness

Orthographic 
uniqueness

Semantic 
challenge

Semantic 
Concreteness

0 (n = 74) 1.29 (0.14) 
[1.00–1.88]

1.57 (0.14) 
[1.15–2.08]

4.34 (0.50) 
[2.72–5.47]

2.80 (0.34) 
[1.90–3.54]

1 or 2 (n = 109) 1.35 (0.12) 
[1.05–1.79]

1.60 (0.11) 
[1.34–1.95]

4.80 (0.24) 
[4.13–5.53]

2.80 (0.23) 
[2.12–3.42]

3 to 5 (n = 8) 1.47 (0.12) 
[1.29–1.68]

1.68 (0.10) 
[1.53–1.82]

5.02 (0.26) 
[4.55–5.24]

2.82 (0.18) 
2.54–3.13]

To assess the extent to which addition of academic words in compositions may 
have been responsible for the statistically significant association between number of 
academic words and both phonological uniqueness and semantic challenge, we 
compared phonological uniqueness and semantic challenge of academic word types 
to non-academic word types. Looking at the last two columns of Table 2, we can see 
the observed means for the two significant predictors broken out by academic and 
non-academic word types. For both predictors, the raw score averages are higher for 
academic words than for non-academic words. Consequently, by inference, the sta-
tistically significant relationships for number of academic words with phonological 
uniqueness and semantic challenge may be attributable to the addition of academic 
words in compositions.

Finally, Table 1 provides examples of compositions in three bands for num-
ber of academic words. First, the positive correlation mentioned earlier for com-
position length with number of academic word types in compositions is notable 
in the table. (Recall that composition length was controlled in the statistical 
modelling.) Second, if we compare the phonological uniqueness of words in 
examples 5 and 6 versus 1 and 2, in spite of the length difference, on the whole, 
words in 5 and 6 tend to be longer, reflecting more sounds in words, and gener-
ally, more sounds in a word tends to indicate more phonological uniqueness. For 
instance, comparing example 6 to example 2, 33.33% of the word types in 
example 6 are multisyllabic whereas 20% of the types in example 2 are multi-
syllabic. Third, comparing the semantic challenge across example composi-
tions, some words in 5 and 6 stand out as higher in age of acquisition than words 
in examples 1 and 2. For instance, in compositions 5 and 6, endanger, extinct, 
unique, opinion, and habitat have age of acquisition ratings of 9.4, 8.1, 8.7, 8.8, 
and 9.4, respectively. In examples 1 and 2, nearly all words have age of acquisi-
tion ratings below 6.2, and most are below 4.0.
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5  Conclusions, Limitations, and Discussion

5.1  Conclusions

The main conclusions were: (a) Given the academically-oriented writing task, 
slightly more than half of the children (57%) included one or two academic word 
types in their compositions. A very few children (4%) incorporated three to five 
academic word types. Slightly more than a third of the children (39%) wrote no 
academic words. (b) Greater inclusion of academic words in a composition was 
weakly associated with composition words that were more phonologically unique 
and more semantically challenging.

The study is, to our knowledge, the first to explore young children’s use of aca-
demic vocabulary in compositions. We now have evidence that some, if not many, 
first-grade children did choose to use academic vocabulary, some of which co- 
occurred in a disciplinary text they had heard. The study is also among the first to 
explore connections of academic word use with word characteristics in a 
theoretically- based framework.

5.2  Limitations

Limitations of the present exploratory study set boundaries and context for interpre-
tation of findings. A main limitation of the present study was that only one writing 
task was accomplished. Topic is known to be significantly related to children’s writ-
ing production and judgments of the quality of compositions. Inclusion of at least 
one additional composition accomplished under the same task conditions but for a 
different science topic would strengthen generalizability of findings. A second limi-
tation was that no explicit information was obtained about the teachers’ attention to 
academic vocabulary in everyday instruction. Although the district literacy curricu-
lum did not specify an expected degree of attention to academic vocabulary, it 
would be useful to query the teachers about it.

5.3  Discussion

 Children’s Use of Academic Words in Compositions

The first-grade children’s use of academic vocabulary in compositions was remark-
able in that the children had minimal exposure during the first step of the writing 
task in the present study—they heard academic words in the rainforest passage that 
was read to them. Even after hearing the passage only once, more than half of the 
children used at least some academic words in their compositions.
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The Goldilocks question comes immediately to mind—“Was the academic 
vocabulary presence in the compositions just right, not enough, or too much?” It is 
impossible to answer the question because there is no standard and no historical 
precedent against which to judge. What we can say is that we now have some evi-
dence that some, if not many, first-grade children do choose to use academic vocab-
ulary (at least to some minimal degree) when posed with an academically-oriented 
composition task.

The reasons for the variation among children in academic word usage are not 
clear, though some conjecture could be in order. On the one hand, we might expect 
that some children would employ academic words for the present composition task, 
especially given the academic nature of the task structure. Also, as we noted earlier, 
there has been increased policy emphasis on the importance of disciplinary learning 
and academic vocabulary in the earliest grades of schooling. Also, recently, some 
core reading program publishers have claimed inclusion of academic vocabulary in 
the earliest grades (e.g., Houghton Mifflin Journeys Common Core [Houghton 
Mifflin Harcourt, n.d.; Vogt et al., 2014]), and minimal evidence suggests that one 
publisher’s contemporary first-grade core reading program includes more academic 
words than programs in past years (Fitzgerald et al., 2021). Without evidence of 
their impact, we can only speculate that policy and publishers’ text changes may 
have impacted first-grade children’s lived classroom experiences.

On the other hand, it may not be surprising that some first-grade children would 
use no academic words in their compositions. In the United States, during the last 
national assessment of students’ writing, 67% of fourth-grade students and 76% of 
eighth-grade students did not reach “proficiency” on the most recent National 
Assessment of Educational Progress writing assessment (U.S.  Department of 
Education, Institute of Education Science, National Center for Education Statistics, 
2011). Proficiency has its roots in the earliest years. If such a large percentage of 
fourth-grade and eighth-grade students are not “proficient” writers, then it seems 
highly likely that a large percentage of first-grade children’s acquisition and devel-
opment of writing processes lags. Moreover, in the present sample, there was a wide 
range of writing scores for the writing task, with some students scoring well below 
the average. Learning to write involves a set of complex processes (e.g., MacArthur 
& Graham, 2016), and word choice is embedded in those complex processes. Given 
those contexts, one could expect that some first-grade children would not have 
acquired some composing processes, including word-choice processes, at the same 
rate as their counterparts.

 When Students Used More Academic Words in Compositions, 
the Compositions Reflected Increased Word Phonological Uniqueness 
and Semantic Challenge

Because academic words tend to be characterized as morphologically complex and 
as abstract, they are also likely to be phonologically/orthographically unique and 
semantically challenging in comparison to other words. In the present study, 
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first- grade students’ inclusion of a very small number of academic words in compo-
sitions, on average, raised phonological uniqueness and semantic challenge of 
words in compositions. A follow-up examination offered some support for the con-
tention that the increases could be at least partly due to the presence of the academic 
words. In the context of the lexical quality hypothesis, the finding suggests that 
children who choose to use even a small number of academic words may tend to 
have stronger mental representations for phonological and semantic features 
of words.

The lack of a statistically significant effect for orthographic uniqueness was not 
surprising given the high correlation between phonology and orthographic. The 
number of sounds in words is necessarily highly correlated with the number of let-
ters in words. The high correlation between the two variables in the present study is 
witness to that effect.

The present results may be compared to findings from just one prior study involv-
ing middle grades students where no relationships were located for any phonologi-
cal, orthographic, or semantic feature of academic words with students’ attempts to 
use, or actual use of, taught academic words in compositions (Dobbs & Kearns, 
2016). In that study, only a word frequency measure was (positively) related to stu-
dents’ inclusion of academic words in compositions. Reasons for the differences in 
results are not easily discernable. Differential findings could be due to differences 
in tasks, scoring, students’ age, and/or the fact that the words were taught to stu-
dents in the prior study but not in the present study.

 Future Research

The findings from the present project were sufficiently positive to support the need 
for further, rigorous investigation of young children’s academic word usage during 
composing. The possibilities are numerous and could take on a wide variety of 
directions. To name a few examples: The generalizability of findings across two or 
more writing samples, and across different types of tasks is warranted; and aca-
demic word usage could be compared across a control condition where disciplinary 
topics and academic vocabulary were not emphasized and a treatment condition in 
which they were heavily emphasized.

The measures of word phonology and orthography in the present study have been 
well researched and widely used. However, in the statistical modeling, the definition 
of a “one-unit” change in both word characteristics was unclear. When associated 
with the log of a count variable in a Poisson regression, interpretability of the asso-
ciation in original value terms was additionally challenged. An additional issue was 
the strong correlation between the two variables. In the present study, the aim was 
solely to ascertain whether there was an association of each of the two predictors 
and number of academic words in composition. That is, there was little interest in 
coefficient interpretation. Because our primary goal was only to assess the associa-
tion, there wasn’t a need to reduce collinearity in the regression modeling (cf. Neter 
et al., 2020). However, in future research, other computational measures might be 
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considered. For instance, the phonological variable, phoneme count, could be more 
interpretable than the measure in the current study. Similarly, bigram frequency, an 
indicator of orthographic complexity, has been used in at least one prior study 
involving older children (Dobbs & Kearns, 2016). It may be more interpretable.
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Examining the Impact of an Integrated 
STEM and Writing-to-Learn Unit 
on Third Graders’ Writing Knowledge 
and Writing Performance

Amy Gillespie Rouse, Ashley Sandoval, and Murphy K. Young

Abstract In this chapter, we examined students’ knowledge of the writing process 
and their knowledge of how writing can be used for different purposes in different 
subject areas. After participating in a 10-day integrated science, technology, engi-
neering, and mathematics (STEM) and writing-to-learn unit, we interviewed 26 
third-grade students, asking them to describe the writing process as well as how 
writing in science class differed from writing in literacy or English/language arts 
class. We coded students’ oral responses to interview questions using a rubric we 
developed based on Graham’s (Educ Psychol 53(4):258–279, 2018) Writers-within- 
Community model. We examined students’ posttest interview responses as well as 
whether students’ posttest writing knowledge was predictive of their performance 
on a posttest expository essay, controlling for gender and writing abilities. 
Implications for instruction and next steps for research on writing-to-learn are 
discussed.

Keywords Writing · STEM · Writing to learn · Elementary

This chapter focuses on how writing can be used as a tool to facilitate students’ 
learning of information in science, technology, engineering, and mathematics 
(STEM). We begin with a brief review of research and theory supporting the use of 
writing as a tool for learning. The majority of the chapter is devoted to our analysis 
of the general and STEM-specific writing knowledge and writing performance of a 
group of third-grade students who participated in an integrated STEM and writing- 
to- learn unit. We conclude with our hopes for the future of writing-to-learn instruc-
tion and research.

We define writing-to-learn as the act of students completing a writing activity 
intended to help them think and learn about subject matter (Klein et  al., 2019). 
Examples of this type of activity in STEM range from simple recall tasks, such as 
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writing short answers to questions after a science experiment, to more cognitively 
demanding tasks, such as composing a written argument to defend a point-of-view 
about a STEM topic. The research on writing-to-learn shows that either type of writ-
ing activity may be effective for increasing learning (e.g., Graham et al., 2020), but 
results are not consistent across studies.

1  Writing-to-Learn Research and Theory

Early studies of writing-to-learn instruction mostly involved professors conducting 
action research projects with their own college-aged students (Durst & Newell, 
1989; Klein & Boscolo, 2016), and early reviews of writing-to-learn instruction 
(e.g., Ackerman, 1993) reported inconclusive findings about its effectiveness. 
However, beginning in the 2000s, with new research methods such as meta- analysis, 
a greater consensus emerged supporting positive effects of writing-to-learn instruc-
tion in K-12 classrooms (Bangert-Drowns et al., 2004; Graham & Perin, 2007).

However, the context for and types of writing that best facilitate learning have 
often been debated (Klein & Boscolo, 2016). In their meta-analysis of writing-to- 
learn studies, Bangert-Drowns et  al. (2004) found positive effects of writing on 
learning for elementary through college-aged students, with longer writing treat-
ments and use of metacognitive prompts during writing resulting in greater effects 
on learning. Bangert-Drowns et al. also reported that writing-to-learn interventions 
were less effective with middle school students and less effective when they involved 
longer writing tasks. Some have discussed how particular writing genres contribute 
to learning in different ways (e.g., Klein et al., 2019), while others have questioned 
the relative effectiveness of writing activities that can be applied across disciplines 
(e.g., journaling, notetaking) compared to discipline-specific writing activities (e.g., 
The Science Writing Heuristic; Hand, 2008). In the most recent meta-analysis of 
writing-to-learn interventions, Graham et  al. (2020) found positive effects of 
writing- to-learn for students in grades 1–12; grade level, content area, and the type 
of writing activity did not moderate these effects.

In addition to research support, cognitive theories of writing frame how writing 
should contribute to learning. Cognitive models portray writing as a problem- 
solving activity during which the writer orchestrates many different mental pro-
cesses to meet writing goals; many of these processes mirror those that occur during 
learning (Klein & Boscolo, 2016). As writers carry out the writing process and try 
to meet writing goals, they continually reorganize information and make connec-
tions between new and old ideas (Scardamalia & Bereiter, 1987; Flower & Hayes, 
1981). Knowledge is constructed, or re-constructed, and learning occurs as writers 
interpret new information in relation to what they already understand (Boscolo & 
Mason, 2001). Additionally, the permanence of writing (as opposed to talk) permits 
writers to revisit and reflect upon their learning (Langer & Applebee, 1987).

Galbraith (1999) explained that a writer’s emerging text helps them process and 
synthesize what to produce next; thus, learning occurs and is dependent upon the 

A. G. Rouse et al.



99

successive generation of written content. Galbraith and Baaijen (2018) clarified that 
when a writer synthesizes information and produces text that extends or expands 
upon what is held in their episodic memory, they develop new knowledge, and this 
learning process is further shaped by the writer’s focus on rhetorical goals while 
writing.

Extending beyond the cognitive processes involved in writing that may contrib-
ute to learning, Graham’s (2018) Writer(s)-Within-Community Model of Writing is 
unique in that it blends both cognitive and sociocultural perspectives. Graham’s 
model includes the cognitive aspects and actions of writers that likely contribute to 
learning, while also accounting for the community in which writing occurs, which 
also likely impacts writing’s effects on learning. For example, the purpose and goals 
of a writing community must prioritize writing-to-learn; if a writing community 
focuses on other goals, then learning is less likely to be facilitated by writing 
(Graham et  al., 2020). Also, a collective history of using writing-to-learn likely 
promotes learning because writers know how to participate in writing-to-learn prac-
tices. Success with writing-to-learn may also shape a writer’s beliefs about its effec-
tiveness and impact their motivation to use it in a particular setting or to apply it in 
other settings (Graham, 2018). Graham’s model guided our creation of a coding 
scheme for the study we discuss in this chapter. We provide details about the coding 
process and rubric development in subsequent sections describing our study.

2  Our Work on Writing-to-Learn

2.1  The Larger Study

Data analyzed for this chapter were taken from a larger intervention study (Gillespie 
Rouse & Rouse, 2019) that examined the impacts of a 10-lesson integrated STEM 
and writing-to-learn unit on third-grade students’ learning. Participating students 
attended a private, non-religious elementary school in the Southern United States. 
The school’s total enrollment was 440 and participating students were drawn from 
the three third-grade classrooms in the school.

In that study, we used stratified random assignment by pretest STEM vocabulary 
assessment to place students in a treatment or comparison condition within their 
intact classrooms. Students in both conditions participated in hands-on learning 
about STEM concepts and writing-to-learn activities for the first 45 min of each of 
the ten lessons in the unit. Treatment students responded in writing to two prompts 
during the final 15 min of each lesson. Comparison students discussed the same two 
prompts orally in a small group during this time. In the larger study, we found that 
students who participated in the unit made statistically significant gains from pre- to 
posttest on a STEM vocabulary assessment; total words written (TWW), number of 
different STEM concepts used (NC), and depth of understanding of STEM concepts 
(DC) in a written essay response; and number of different STEM concepts used in 
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an oral interview response, regardless of their incoming writing skills and regardless 
of whether they participated in additional writing or small-group discussion at the 
end of each unit lesson.

2.2  The Current Study

The purpose of the current study was to examine students’ general and STEM- 
specific writing knowledge after the integrated STEM and writing-to-learn unit as 
well as to analyze whether students’ writing knowledge was predictive of their writ-
ing performance at posttest. For the current study, we examined a subset of partici-
pating students’ oral interview responses from the larger study that we had not 
previously analyzed. Specifically, we examined students’ responses to three writing 
knowledge questions about: (1) what good writers do when they write, (b) what 
good writers do when they write in science class, and (3) how writing in science 
class was different than writing in English/Language Arts (ELA) class. In addition, 
in the current study, we focused only on responses from the 26 students in the treat-
ment condition, those students who participated in additional writing during each 
lesson in the larger study (Gillespie Rouse & Rouse, 2019). Sixty-nine percent of 
this subsample were female and 31% were male. The average age was 9  years 
(SD  =  0.39). Students identified as: 61% White, 28% Asian/Indian, and 11% 
Hispanic.

We chose Graham’s (2018) Writer(s)-Within-Community Model of Writing to 
develop a rubric for coding students’ interview responses to the three writing knowl-
edge questions because his model captured both the cognitive and social aspects of 
writing-to-learn present in our intervention. Specifically, Graham’s description of 
the writing community includes the purposes for writing, which we established with 
students during our intervention (i.e., writing as a tool for documenting, reflecting 
upon, and explaining learning to others). Graham’s model also captured the context 
for writing-to-learn in our intervention. Students completed the unit in small learn-
ing groups designed to support them in both their STEM and writing-to-learn 
efforts; this aligned with Graham’s theories about feedback and support promoted 
in writing communities with collaborators. We also included codes on our rubric to 
capture Graham’s depiction of the cognitive mechanisms involved in writing, 
including long-term memory resources (i.e., knowledge and beliefs) and production 
processes (i.e., conceptualization, ideation, translation, transcription, and reconcep-
tualization), as well as modulators of those resources and processes (i.e., emotions, 
personality traits, and physical state). This was important, as students’ typical class-
room writing instruction focused on the writing process (captured by Graham’s pro-
duction processes) and our intervention focused on increasing students’ knowledge 
(i.e., long-term memory resources) of how to use writing to support their learning 
in STEM.
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 Research Questions and Hypotheses

The current study was guided by two main research questions. We asked:

 1. After participating in an integrated STEM and writing-to-learn unit, what do 
students know about good writing and about writing in different subject areas?

 2. Does students’ writing knowledge after the integrated STEM and writing-to- 
learn unit predict their posttest written essay performance?

For research question 1, we had different hypotheses for the three different writing 
knowledge questions we asked students at posttest. Because the students’ school 
used the process approach to writing instruction, which emphasizes the procedures 
involved in planning, drafting, revising, editing, and publishing texts, we antici-
pated responses to writing knowledge question 1 (What do good writers do when 
they write?) would primarily focus on production processes; this trend has been 
demonstrated in previous studies of elementary students’ writing knowledge (e.g., 
Gillespie et al., 2013). We hypothesized that students would show understanding of 
how writing can be used in science class (writing knowledge question 2) and the 
distinction between writing in science class and writing in English/language arts 
(ELA) (writing knowledge question 3), as our intervention involved daily use of 
writing to demonstrate and document learning of STEM concepts and students were 
taught a mnemonic for including STEM-specific information in their writing. Thus, 
we anticipated more idea units that involved STEM and ELA content or genres for 
writing knowledge questions 2 and 3.

For research question 2, we hypothesized that students’ knowledge of the opera-
tions or action involved in the writing process (coded as production processes) and 
their knowledge of how writing can be used in different subject areas (coded as 
long-term memory resources) would predict variance in the length of their exposi-
tory essays at posttest. We anticipated students’ knowledge of how writing can be 
used in different subject areas (i.e., long-term memory resources) would be a pre-
dictor of the number of different STEM concepts included in posttest essays and the 
depth of understanding of those STEM concepts.

 Procedures in Intervention

Two researchers delivered the 10-lesson STEM and writing-to-learn unit to students 
during their typical literacy block, following procedural checklists to ensure each 
lesson was delivered as planned and delivered in the same way for each class. Each 
lesson lasted 1 h, for a total of 10 h of instruction.

During the unit, students learned STEM concepts in the context of planning a 
five-page pop-up book. After examining features of commercial pop-up books, stu-
dents reverse engineered pop-ups from commercial books into transparent books to 
examine their movement, solved design challenges involving different pop-up folds, 
and designed prototype pop-ups. Throughout the unit, students also developed 
working definitions for 12 key STEM concepts (i.e., asymmetric, angle fold, 
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engineering design process, gutter, optimize, page positions, parallel fold, proto-
type, reverse engineering, symmetric, trade off, and troubleshooting). After these 
learning activities, students designed and built five pop-ups for their own books.

Students also used writing throughout the unit to document, support, and extend 
their learning. In each lesson, students used their Sketchbooks (i.e., a bound note-
book with daily writing activities) to record informal written responses to questions 
aligned with learning activities and to sketch how they solved design challenges. 
For example, in lesson 2, students were asked to write down issues they experienced 
when reverse engineering a commercial pop-up into their transparent books and to 
write down how they troubleshot to fix those issues. In lesson 2, students were also 
asked to sketch how their pop-up worked and moved within their transparent book. 
The Sketchbook had additional space for students to record ideas and observations 
they made during unit lessons.

At the end of each unit lesson, students spent 15 min writing responses to 2–3 
prompts (see Table 1) aligned with the learning activities for the day. For example, 
in lesson 8, students responded in writing to: What are the differences between sym-
metric and asymmetric parallel-fold pop-ups? Choose one (asymmetric or symmet-
ric parallel-fold pop-up) and write directions for someone to make it. The first 
author taught students the mnemonic ADDS (i.e., Answer the question using Data 
Details and Science and engineering vocabulary) during lesson 1 to help students 
plan and write their responses. During lessons 1 and 2, she modeled how to use 
ADDS and produced a collaborative response with students to the first prompt for 
each lesson, while students answered the remaining prompts on their own. After 
lesson 2, students responded to all writing prompts independently, with the first 
author reminding them to check ADDS after writing to make sure they had included 
relevant information in their responses.

Students also produced the text for their five-page pop-up book during the unit. 
Classroom teachers identified figures of speech (i.e., simile, metaphor, hyperbole, 
personification, and idiom) as a relevant topic for the book based on what students 
had recently learned in ELA class. Students completed a graphic organizer to write 
the text intended for each page of their pop-up book and to sketch their pop-up and 
background illustrations for each page. For the final pop-up book, students trans-
ferred the text they planned and the pop-ups they created into Chunky Bare Books; 
these books resembled commercial pop-up books because they had thick pages and 
were made of rigid cardboard.

Although each student produced their own pop-up book and their own written 
responses during each session, all work during the unit occurred in small groups. 
Thus, learning and writing were both accomplished with the help of peers in the 
small group. Students solved design challenges in their groups, discussed ideas for 
writing in their groups, and relied on peers for feedback and support with their pop-
 up book text and designs.
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Table 1 Journal prompts for each day of unit instruction

Lesson: topic Journal prompts

1: Examining features of 
a pop-up book

What parts do pop ups need to have to work?
How were the pop ups in each book you looked at today the same or 
different?

2: Reverse engineering 
parallel-fold pop ups

What does it mean to troubleshoot?
What does it mean to reverse engineer a pop up?
How were the pop ups you reverse engineered today the same and 
how were they different (think of how they move and where they 
were attached to the book)?

3: Parallel-fold pop-up 
design challenge I

What is a parallel-fold pop up?
How does a parallel-fold pop up move when you open and close the 
book?

4: Parallel-fold pop-up 
design challenge II

What are the differences between symmetric and asymmetric 
parallel-fold pop ups?
Choose one (asymmetric or symmetric parallel-fold pop up). Write 
directions for someone to make it.

5: Designing a 
parallel-fold pop-up 
prototype

What is a prototype? Why do we make prototype pop ups?
What does it mean to optimize a pop up?

6: Reverse engineering 
angle-fold pop ups

What problems did you have when reverse engineering your pop ups? 
How did you troubleshoot these problems?
How were the pop ups you reverse engineered today the same and 
how were they different (think of how they move and where they 
were attached to the book)?

7: Angle-fold pop-up 
design challenges

What is an angle-fold pop up?
How does an angle-fold pop up move when you open and close the 
book?

8: Designing an 
angle-fold pop-up 
prototype

What are the differences between symmetric and asymmetric 
angle-fold pop ups?
Choose one (asymmetric or symmetric angle-fold pop up). Write 
directions for someone to make it.

9: Authoring and 
designing a pop-up book

What problems did you encounter while building your pop-up book?
How did you troubleshoot these problems?

10: Authoring and 
designing a pop-up book

What trade-offs did you consider when designing the pops up in your 
book?
Describe the engineering design process for building the pop ups in 
your book.

 Measures

Although multiple measures were administered to the entire sample in the larger 
study (Gillespie Rouse & Rouse, 2019), for the purposes of this chapter, we focused 
on students’ written essay responses at posttest and their posttest videorecorded oral 
interview responses about writing knowledge and use of writing in different subject 
areas (i.e., writing knowledge questions 1–3 that had not been previously analyzed). 
Students completed the written essay response and interview 1 week after the unit 
was completed. We also used students’ scores on the Essay Composition subtest of 
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the Wechsler Individual Achievement Test-Third Edition (WIAT-III), administered 
prior to intervention, to account for students’ incoming writing abilities in our 
analyses.

Written Essay Response For the written essay response, the first author read 
aloud the following prompt: What do you know about pop-ups? How do you build 
them? How do they work? Students were told they could have as much time as 
needed to write their responses, to write as if explaining to someone who did not 
know anything about pop-ups, and not to worry about spelling.

All written essay responses were typed into Microsoft Word, with corrections for 
spelling or grammar errors, as handwriting legibility as well as spelling and gram-
mar mistakes have been shown to negatively affect raters’ scores of writing content 
(Graham, 1999; Graham et al., 2011). The researchers double entered 30% of the 
responses for reliability purposes. Interrater reliability for typed essay responses 
was 98% exact agreement, with all disagreements resolved by consensus.

We scored essay responses for: TWW, NC, and DC. We calculated TWW using 
the word count feature of Microsoft Word; interrater reliability was 100% exact 
agreement with all responses double coded for TWW. The score for NC (i.e., the 12 
STEM and pop-ups concepts students developed working definitions for during the 
unit) ranged from 0 to 12, as each concept used was only counted once, even if used 
multiple times in the essay. Importantly, each concept had to be used and defined 
correctly to be counted in this score. We double coded all responses for NC and 
interrater reliability was 99% exact agreement, with all disagreements resolved by 
consensus.

The researchers scored DC holistically using writing anchors. Holistic scoring 
involves rating a writing sample on a numerical scale based on an overall impres-
sion of its quality (as opposed to scoring separately for specific features) (Myers, 
1980). The writing anchors we chose came from our own sample. Thus, rather than 
impose a scoring system developed for another type of writing or another type of 
writing prompt, the anchors and rubric were grounded in the actual writing samples 
produced in our study.

To develop the writing anchors to serve as examples or benchmarks for each 
level (0, 1, 2, and 3) on our scoring rubric, the researchers independently ordered a 
random sample of students’ pre- and posttest written essay responses from lowest to 
highest, based on depth of understanding of STEM concepts. Next, we compared 
our rank-ordered responses and resolved any differences. From our agreed upon 
rank ordering, we decided on two anchor papers each to represent no (score = 0), 
minimal (score = 1), intermediate (score = 2), and deep (score = 3) understanding of 
STEM concepts. Using these anchors, the researchers each scored 50% of the writ-
ten essay responses and double scored 30% for reliability. Inter-rater reliability was 
94% exact agreement with all disagreements resolved by consensus.

Writing Knowledge Interview For the writing knowledge interview, an examiner 
met individually with each student to videorecord their oral responses to three ques-
tions; the first question was replicated from previous studies of elementary students’ 
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writing knowledge (Gillespie et al., 2013; Graham et al., 1993; Olinghouse et al., 
2015) while the remaining questions were developed specifically for this study: (1) 
What do good writers do when they write? (2) What do good writers do when they 
write in science class?, and (3) How does writing in science class differ from writing 
in literacy or ELA class?

Individuals unfamiliar with the purposes of our study transcribed all video-
recorded interviews. Then, the second and third authors parsed each interview 
response into individual idea units. We defined an idea unit as previous writing 
researchers had: each unique and specific idea in a student’s response (Gillespie 
et al., 2013; Olinghouse & Graham, 2009). For example, “They try to write a short 
story and they try to get every single detail in it” was counted as two idea units (idea 
unit 1: write a short story and idea unit 2: get every single detail in it). Idea units that 
were repeated were only counted once and idea units that elaborated on another idea 
unit but did not add new or unique information were only counted once. For exam-
ple, “In science class, you make a lot of drafts, like two or three drafts. You make 
many drafts,” was counted as one idea unit referencing making drafts. The second 
and third authors double coded one-third of students’ responses for reliability of 
parsing idea units. Interrater reliability for idea unit coding was calculated using the 
bivariate correlation between their two scores for total idea units for each double- 
coded response. Reliability was 0.92. All disagreements were discussed and resolved 
by consensus.

Rubric for Categorizing Idea Units To develop a rubric for categorizing the idea 
units in students’ responses, we consulted Graham’s (2018) Writers-within- 
Community Model described in our chapter introduction. We coded one-third of 
students’ responses with our first rubric that contained codes for the cognitive 
aspects of writing outlined in Graham’s (2018) model as well as aspects of students’ 
writing community. From this initial coding, we added or modified codes as neces-
sary to capture what was present in students’ responses in a revised rubric. 
Importantly, some aspects of Graham’s model were combined into one code on our 
rubric (e.g., translation and transcription) while we split ideation into two codes 
(i.e., internal and external ideation). We also added a code for writing and drafting 
texts that differed from translation and transcription. These decisions were based on 
discussions between the three authors related to the types of idea units produced in 
our sample.

Because our interview questions focused on what good writers do, or the actions 
and behaviors of good writers, many of the codes on our final rubric incorporated 
aspects of Graham’s (2018) model related to production processes, or “the mental 
and physical operations writers apply to produce text,” (Graham, 2018, p. 269). Our 
production processes codes were: (a) conceptualization, (e.g., use your imagination, 
make pictures in your mind, plan it out in their head); (b) internal ideation (e.g., pick 
a topic, think of all of the facts they know); (c) external ideation (e.g., look at more 
than one source for information, research; get ideas from other stories); (d) transla-
tion and transcription (e.g., put it into their own words, spelling, capitalization); (e) 
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writing and drafting (e.g., write down the details of it, make drafts); and (f) recon-
ceptualization (e.g., go back and fix it to make it better, make sure it makes sense, 
edit their work). We also included codes related to the writer’s community and long- 
term memory resources (Graham, 2018). Our community codes were: (a) audience/
purpose (e.g., invite the reader into the book, entertain, inform); and (b) seeking 
assistance (e.g., ask for advice from other people, ask a science teacher). Our long-
term memory resources codes were: (a) ELA content or genres (e.g., writing stories, 
similes, plot, fantasy), and (b) STEM content or genres (e.g., draw graphs, write 
number stories in math, do experiments, collect data). The rubric also included a 
code for idea units that were related to the interview questions but not captured in 
other categories (e.g., they’re different subjects, make sure the information is from 
that year, use ADDS) and a code for unrelated idea units (e.g., put forward the total 
time it took). Codes for modulators (e.g., emotions, physical state) were dropped 
after coding our final dataset, as no students produced responses in these categories.

The second and third author coded all idea units within students’ interview 
responses using the final rubric, double coding one-third of responses for reliability. 
Percent exact agreement for coding idea units ranged from 82% (only one response) 
to 100% across the double-coded responses, with an average of 91% exact agree-
ment. All coding disagreements were discussed and resolved by consensus.

 Data Analysis

To answer research question 1 (After participating in the integrated STEM and 
writing- to-learn unit, what do students know about good writing and about writing 
in different subject areas?) we calculated means and standard deviations (see 
Table 2), and we discuss percentages of the types of responses students gave to the 
writing knowledge interview questions at posttest.

To answer research question 2, we conducted three hierarchical regression analy-
ses, one with each of the posttest essay measures (i.e., TWW, NC, and DC) as our 
dependent variable. To generate our independent, or predictor, variables, we com-
bined students’ production processes responses across all questions (i.e., total pro-
duction processes) and combined students’ long-term memory resources responses 
(i.e., total long-term memory responses) across all questions. We decided against 
using responses coded as community, as these represented only 3% of the responses 
students produced across writing knowledge questions.

Each regression analysis consisted of three steps to analyze the impact of predic-
tor variables. For each analysis, we controlled for students’ incoming writing skills 
(as measured on the WIAT-III Essay Composition subtest) and gender, entering this 
as our first block of predictor variables. For step 2, we entered total production pro-
cesses, followed by total long-term memory responses in the third block of predic-
tor variables.
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Table 2 Categorization of idea units in students’ oral interview responses

Response type
Question 1 Question 2 Question 3
M SD M SD M SD

Community 0.31 (0.84) 0.04 (0.20) 0.00 (0.00)
   Audience/purpose 0.12 (0.33) 0.04 (0.20) 0.00 (0.00)
   Seeking assistance 0.19 (0.80) 0.00 (0.00) 0.00 (0.00)
Long-term memory resources 0.69 (1.16) 0.88 (1.03) 3.65 (1.81)
   ELA content/genres 0.35 (0.63) 0.00 (0.00) 1.96 (1.37)
   STEM content/genres 0.35 (1.09) 0.88 (0.99) 1.69 (0.93)
Production processes 3.15 (1.74) 2.12 (1.28) 0.54 (1.30)
   Conceptualization 0.38 (0.64) 0.23 (0.71) 0.00 (0.00)
   Internal ideation 0.15 (0.37) 0.12 (0.33) 0.04 (1.96)
   External ideation 0.50 (0.91) 0.50 (0.86) 0.04 (1.96)
   Translation and transcription 0.58 (0.95) 0.35 (0.75) 0.31 (1.19)
   Writing and drafting 1.12 (1.07) 0.88 (0.99) 0.15 (0.37)
   Reconceptualization 0.42 (0.95) 0.04 (0.20) 0.00 (0.00)
Related other 0.58 (1.07) 0.85 (0.97) 0.35 (0.80)
Unrelated other 0.00 (0.00) 0.00 (0.00) 0.08 (0.39)
Total idea units 4.73 (2.34) 3.88 (2.14) 4.62 (2.42)

3  Results

3.1  Research Question 1

Across all three writing knowledge posttest questions, students produced a total of 
344 unique idea units (M = 13.23, SD = 5.37, range = 6 to 31 total idea units per 
student). The means and standard deviations for types of responses produced for 
each writing knowledge question are presented in Table 2.

 Writing Knowledge Question 1: What Do Good Writers Do When 
They Write?

On average, students produced 4.73 idea units (SD = 2.34) when responding to writ-
ing knowledge question 1. A majority of students’ responses (67%) involved pro-
duction processes. Of these, 35% of responses were related to what good writers do 
when they write and draft their texts (e.g., you need to add detail, write a rough 
draft). The remaining production processes responses referenced translation and 
transcription (19%; e.g., they write neatly, usually in cursive); external ideation 
(16%, e.g., they look at other books, they get ideas from websites); reconceptualiza-
tion (13%, e.g., edit their work, if they see something is not right they cross it out 
and do it over again); conceptualization (12%; e.g., think about what they’re going 
to write, they usually plan it out in their head), and internal ideation (5%, e.g., pick 
a topic to write about, come up with the main idea).
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Approximately 15% of students’ responses to writing knowledge question 1 
involved long-term memory resources, with half of those responses about ELA con-
tent or genres (e.g., write a short story, use figurative language) and the other half 
about STEM content or genres (e.g., they answer the question using data, they use 
science and engineering vocabulary). The remaining responses focused on commu-
nity (7%), including audience or purpose (e.g., write so the reader understands it) 
and seeking assistance (e.g., ask for help), or they were responses coded as related 
other (11%; e.g., there’s also an illustrator, they use ADDS).

 Writing Knowledge Question 2: What Do Good Writers Do When They 
Write in Science Class?

Students produced about 3.88 idea units (SD = 2.14) when responding to writing 
knowledge question 2. When asked about what good writers do when writing in 
science class, students mostly referenced production processes (54% of responses), 
just as they had done for writing knowledge question 1. Forty-two percent of the 
references to production processes involved writing and drafting texts (e.g., they 
make drafts, write what they think is a good idea). The remaining production pro-
cesses responses focused on external ideation (24%; e.g., they research their topic, 
they might have to actually go learn more about it), translation and transcription 
(16%; e.g., they capitalize, they don’t really care about spelling), conceptualization 
(11%; e.g., they plan it out on the computer, most writers plan ahead), internal ide-
ation (5%; e.g., they have to know about science so they know what to write about, 
they think of everything they have learned in science), and reconceptualization (2%; 
e.g., go back and make sure stuff is very accurate).

Students also referenced long-term memory resources in about 23% of their 
responses to writing knowledge question 2. It was not surprising that all of these 
references involved STEM content or genres (e.g., they put in science vocabulary, 
in science they keep a notebook with all of their data), as writing knowledge ques-
tion 2 specifically related to science. There was only one response (1%) related to 
community (e.g., describe it well because some people may not have seen it). The 
remaining responses to writing knowledge question 2 were coded as related other 
(22%; e.g., you could take a picture for your book, ADDS starts with answering the 
question).

 Writing Knowledge Question 3: How Does Writing in Science Class Differ 
from Writing in Literacy or ELA Class?

Students averaged 4.62 idea units (SD = 2.42) when responding to writing knowl-
edge question 3. When describing the differences in writing for science class com-
pared to literacy class, students mostly focused on long-term memory resources 
(79% of responses). These references to long-term memory resources were fairly 
evenly split, with 54% involving ELA content or genres (e.g., in literacy we write 
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about our own adventures, we write stories, use personification) and 46% involving 
STEM content or genres (e.g., in science we write about the moon and solar system, 
a chapter on where energy comes from, in science it has to all be true).

Twelve percent of students’ responses to writing knowledge question 3 involved 
production processes, with more than half of those responses referencing translation 
and transcription (57%; e.g., use pronouns, put more punctuation). The remaining 
production processes responses focused on writing and drafting texts (29%; e.g., 
write about different things, writing freely on the page) and ideation, with an equal 
number responses (7% each) for external ideation (e.g., we don’t usually look at 
other books) and internal ideation (e.g., use the ideas you already know). No 
responses to writing knowledge question 3 involved community and less than 10% 
were coded as related other (8%; e.g., that’s the one big difference between them) 
or unrelated other (1%; e.g., put forward the total time it took).

3.2  Research Question 2

To examine if students’ writing knowledge, specifically their knowledge of produc-
tion processes and knowledge related to long-term memory resources (i.e., ELA 
content or genres and STEM content or genres) made significant contributions to 
predicting their performance on a posttest essay, we first entered gender and WIAT- 
III Essay Composition subtest scores into our regression models.

On average students scored an 8.67 (SD = 2.45) on the WIAT-III. Our predictor 
variables were total production processes responses across questions 1–3 (M = 5.81, 
SD = 2.53) and total long-term memory resources responses across questions 1–3 
(M = 5.23, SD = 3.19). On posttest essay measures, used as our dependent variables, 
students produced about 194 TWW (SD = 93.97; range 50 to 392 TWW), with, on 
average, 4.62 (SD = 2.91; range 0 to 12) different STEM concepts in their essays 
(i.e., NC). Students had a mean score of 1.42 (SD  =  1.09) for posttest depth of 
understanding of STEM concepts (i.e., DC) on a rubric from 0 to 3.

Table 3 shows correlations among the regression variables. There were statisti-
cally significant correlations between total production processes and all three post-
test essay outcomes, our dependent variables in the regression models, TWW, NC, 
and DC (all p  <  0.05). The three dependent variables were also all significantly 
correlated with each other (all p < 0.01).

 Regression 1: Total Words Written (TWW)

Table 4 displays the results from our regression analyses. For TWW, the first step 
with only our control variables, gender and WIAT-III score, was not a statistically 
significant model, F(2, 25) = 2.02, p = 0.16. With the addition of total production 
processes responses in step 2, the regression model was statistically significant, F(3, 
25) = 5.02, p < 0.01, and both gender (p < 0.05) and total production processes 

Examining the Impact of an Integrated STEM and Writing-to-Learn Unit on Third…



110

Table 3 Correlations among regression variables

Variable 1 2 3 4 5 6 7

1. Gender –
2. WIAT-III 0.31 –
3. Total PP −0.15 −0.06 –
4. Total LTM −0.06 0.17 −0.04 –
5. TWW 0.38 0.18 0.44* 0.21 –
6. NC 0.23 −0.03 0.46* 0.09 0.71** –
7. DC 0.30 0.09 0.43* 0.14 0.80** 0.91** –

Note. WIAT-III = score on the Essay Composition subtest of the Wechsler Individual Achievement 
Test-Third Edition; PP production processes responses, LTM long-term memory resources 
responses, TWW total words written on posttest essay, NC number of different STEM concepts 
included in posttest essay, DC depth of understanding of STEM concepts in posttest essay
*p < 0.05, **p < 0.01

responses (p < 0.01) were statistically significant predictors of TWW at posttest. R2 
change from step 1 to step 2 was 0.26. With the addition of total long-term memory 
resources responses in step 3, the regression model remained statistically signifi-
cant, F(4, 25) = 4.63, p < 0.01, with gender (p < 0.05) and total production processes 
responses (p  <  0.01) remaining as statistically significant predictors of TWW at 
posttest. R2 change from step 2 to step 3 was 0.06. The third model explained 47% 
of the variance in TWW at posttest with all predictors in the model; however, total 
long-term memory resources was not a statistically significant predictor of TWW at 
posttest as we had hypothesized.

 Regression 2: Number of Different STEM Concepts (NC)

The control variables, gender and WIAT-III score, were not statistically significant 
predictors of NC at posttest in any of the steps for this regression analysis. The addi-
tion of total production processes responses in step 2, resulted in a statistically sig-
nificant increase in variance explained, F(3, 25) = 3.31, p < 0.05, and total production 
processes responses (p  <  0.05) was a statistically significant predictor of NC at 
posttest in the regression model. R2 change from step 1 to step 2 was 0.24. With the 
addition of total long-term memory resources responses in step 3, the regression 
model was no longer statistically significant, F(4, 25) = 2.64, p = 0.06, although 
total production processes responses (p < 0.05) remained a statistically significant 
predictor in the model. R2 change from step 2 to step 3 was 0.02. The third model 
explained 33% of the variance in NC at posttest with all predictors in the model. As 
with TWW, total long-term memory resources was not a statistically significant 
predictor of NC at posttest as we had hypothesized.
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Table 4 Regression results for predicting posttest essay outcomes from writing knowledge

Step Variable B SE B β t R2 F

TWW
1 Gender 71.34 40.37 .357 1.77 0.15 2.02

WIAT-III 2.82 7.77 0.07 0.36
2 Gender 86.64 34.84 0.43 2.49* 0.41 5.02**

WIAT-III 3.01 6.64 0.08 0.45
Total PP 19.05 6.17 0.51 3.09**

3 Gender 93.26 34.00 0.47 2.74* 0.47 4.63**
WIAT-III 0.93 6.56 0.02 0.14
Total PP 19.49 5.99 0.53 3.26**
Total LTM 7.52 4.80 0.26 1.57

NC
1 Gender 1.64 1.31 0.27 1.25 0.07 0.80

WIAT-III −0.13 0.25 −0.11 −0.53
2 Gender 2.11 1.16 0.34 1.81 0.31 3.31*

WIAT-III −0.13 0.22 −0.11 −0.57
Total PP 0.58 0.21 0.50 2.81*

3 Gender 2.23 1.18 0.36 1.89 0.33 2.64
WIAT-III −0.17 0.23 −0.14 −0.73
Total PP 0.59 0.21 0.51 2.83*
Total LTM 0.14 0.17 0.16 0.86

DC
1 Gender 0.71 0.49 0.30 1.46 0.09 1.16

WIAT-III −0.00 0.09 −0.01 −0.03
2 Gender 0.88 0.43 0.38 2.02 0.32 3.48*

WIAT-III −0.00 0.08 −0.00 −0.01
Total PP 0.21 0.08 0.49 2.74*

3 Gender 0.93 0.44 0.40 2.15* 0.36 2.92*
WIAT-III −0.02 0.08 −0.04 −0.23
Total PP 0.21 0.08 0.50 2.80*
Total LTM 0.07 0.06 0.19 1.08

Note. TWW total words written on posttest essay, WIAT-III score on the Essay Composition subtest 
of the Wechsler Individual Achievement Test-Third Edition, Total PP production processes 
responses across questions 1–3, Total LTM total long-term memory resources responses across 
questions 1–3, NC number of different STEM concepts included in posttest essay, DC depth of 
understanding of STEM concepts in posttest essay
*p < 0.05, **p < 0.01

 Regression 3: Depth of Understanding of STEM Concepts (DC)

For DC at posttest, in the first step with only our control variables (i.e., gender and 
WIAT-III score), the model was not statistically significant, F(2, 25) = 1.16, p = 0.33. 
The addition of total production processes responses in step 2, resulted in a statisti-
cally significant increase in variance explained by the model, F(3, 25)  =  3.48, 
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p < 0.05, and total production processes responses (p < 0.05) was a statistically 
significant predictor of DC at posttest. R2 change from step 1 to step 2 was 0.23. 
With the addition of total long-term memory resources responses in step 3, the 
regression model remained statistically significant, F(4, 25) = 2.92, p < 0.05, with 
both gender and total production processes responses (both p < 0.05) as statistically 
significant predictors of DC at posttest. R2 change from step 2 to step 3 was 0.04. 
The third model explained 36% of the variance in DC at posttest with all predictors 
in the model; however, as with the other posttest outcomes, total long-term memory 
resources was not a statistically significant predictor of DC at posttest as we had 
hypothesized.

4  Discussion

Third-grade students in our study answered three writing knowledge interview 
questions and wrote posttest essays to demonstrate their knowledge of STEM con-
cepts after participating in a 10-day integrated STEM and writing-to-learn unit. We 
found students expressed different types of writing knowledge depending on the 
interview question. We also found that students’ writing knowledge was predictive 
of their writing performance on the posttest essay.

4.1  What Do Students Know About Good Writing and About 
Writing in Different Subject Areas?

Aligned with our hypothesis for research question 1, a majority of students’ 
responses to the first writing knowledge interview question (i.e., What do good writ-
ers do when they write?) related to the production processes involved in writing. 
This finding was consistent with previous research using the same writing knowl-
edge question with upper-elementary and middle school students (Gillespie et al., 
2013; Graham et al., 1993). We were not surprised that more than one-third of stu-
dents’ production processes responses related to writing or drafting texts, as stu-
dents’ classroom instruction involved considerable time for writing each day and 
instruction in how to carry out the writing process.

The remaining production processes responses covered the range of processes 
involved in skilled writing and captured by our rubric, but students’ responses 
weren’t particularly refined in terms of referencing how these processes were inte-
grated or recursive. Students tended to discuss a linear process of writing (e.g., 
Good writers come up with an idea, write it down, edit it over and over again, and 
then put it in a real book) or discuss only one or two components of the writing 
process (e.g., they search for ideas, get lots of ideas, and then write them down and 
keep writing until they get all of the details down). Future research and instruction 
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could focus on teaching students about the non-linear enactment of the writing pro-
cess, with modeling of how skilled writers participate in multiple aspects of the 
writing process simultaneously and frequently move out of the typical sequence in 
which the writing process is taught (e.g., a writer may be simultaneously writing 
and editing or revising a text or they may revisit plans or ideas for writing while they 
are drafting the text).

Although not part of our hypothesis, a chief reason we used Graham’s (2018) 
Writer(s)-Within Community Model of Writing to develop the rubric for categoriz-
ing students’ interview responses was because of its emphasis on the writing com-
munity and collaborators. This focus on social aspects of writing not only aligned 
with our own personal beliefs and experiences teaching writing, but it also aligned 
with the ways students participated in the activities in our intervention, in small, 
collaborative learning groups. Because of this, it was interesting that the smallest 
number of students’ responses to the first writing knowledge question, less than 
10%, involved community. Few students mentioned that good writers think of the 
audiences for their writing and few discussed that good writers seek assistance from 
those in their writing community.

Reflecting on this finding, we plan to directly discuss the writing community as 
well as audience and/or purpose for writing in future iterations of our intervention. 
Although we posed the essay prompt for students to write to someone who did not 
know much about the topic, and we encouraged small-group collaboration on 
STEM and writing tasks, students would benefit from direct modeling and guidance 
on how to consider their audience when writing. Posttest essays, on average, were 
rated as demonstrating minimal depth of understanding of STEM concepts. Yet, in 
the larger study, we found that students could match most STEM concepts to their 
definitions and explain most of them correctly during oral interview responses at 
posttest. A focus on thinking about audience for writing may help students better 
demonstrate their understanding of STEM concepts in their posttest writing so that 
it is clear and easily understood by a hypothetical reader. Direct instruction in how 
to participate in and collaborate with peers in one’s writing community may also 
encourage students to rely on collaborators for writing feedback and assistance as 
they compose. We anticipate this focus on the writing community will result in 
stronger posttest essay responses that are more closely aligned with students’ STEM 
knowledge, but, of course, these propositions will need to be tested directly in future 
research.

For writing knowledge questions 2 and 3 (i.e., What do good writers do when 
they write in science class? and How does writing in science class differ from writ-
ing in literacy or ELA class?) we anticipated students’ responses would be predomi-
nantly about STEM and ELA content or genres, which we coded as long-term 
memory resources. This was not the case for writing knowledge question 2. Only 
about one-fourth (23%) of students’ responses to this question involved STEM con-
tent or genres (e.g., they do an experiment and write how close their prediction was 
to the actual thing, answer the question using data). More than half of students’ 
responses to writing knowledge question 2 focused on production processes, with 
most of these responses involving writing or drafting texts. Thus, students’ responses 
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to writing knowledge question 2 followed a similar pattern to their responses to 
writing knowledge question 1.

Students’ failure to articulate many disciplinary-specific practices for science 
writing for writing knowledge question 2 may have been due to our intervention and 
question wording. Our intervention did not solely focus on science, but rather we 
used the term STEM to capture the engineering and mathematics concepts (technol-
ogy was less of a focus) that were also emphasized throughout the unit lessons. 
Other researchers have demonstrated students’ abilities to learn and use the writing 
practices specific to the scientific discipline (e.g., Hand, 2017), but STEM writing 
incorporates practices from multiple disciplines. We are unsure that this distinction 
truly impacts our work, as our use of writing-to-learn also involved types of writing 
that could be applied across disciplines; thus, our participants may not have viewed 
what they were doing as “science” writing, or “STEM” writing for that matter. 
Future work could explore the practices that are specific to the multiple disciplines 
in STEM and teach students to understand distinctions between the ways in which 
scientists, for example, may use writing differently from engineers.

Students’ responses for writing knowledge question 3 did align with our expecta-
tions. More than three-fourths of students’ responses referenced long-term memory 
resources, split between idea units related to ELA content or genres (54%) and 
STEM content or genres (46%). Thus, although students did not seem to articulate 
practices for science writing for writing knowledge question 2, they were better able 
to contrast writing in science class with writing in ELA. Perhaps the question word-
ing facilitated students’ responses, as they were asked to directly contrast writing in 
the two subjects and knowledge of writing in ELA may have prompted recall of 
additional knowledge of writing in science. For example, when a student stated, “In 
literacy you can really put your imagination into it”, they contrasted with the fol-
lowing ideas, “but in science it all has to be true and they usually give you a specific 
topic to write about.”

Of importance, students’ conceptions of what was involved in writing in ELA 
and writing in science were not sophisticated. Students often referenced particular 
topics in literacy that were the focus of their figurative language unit and the topic 
for their pop-up book (e.g., personification, simile) and particular topics they had 
studied in science class (e.g., Mars, energy). They also frequently talked about dif-
ferences in fiction and non-fiction writing, but no students identified that both fic-
tion and non-fiction could be used in ELA and both (although perhaps less commonly 
with fiction) could be used in science. There was a tendency for students to state that 
one could only write fiction in ELA and only write non-fiction in science class. 
There was little to no discussion of text structures or disciplinary-specific writing 
practices and there were zero references to audience or purpose for writing knowl-
edge question 3.

Research shows that elementary students’ discourse knowledge, which includes 
their knowledge about how to write, how to write in specific genres, and how to 
enact schemas and procedures for specific writing tasks, is a significant predictor 
(beyond their topic knowledge) of their writing quality in three commonly-taught 
elementary genres: narrative, persuasive, and informational (Olinghouse et  al., 
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2015). Thus, future work could explore ways to bolster students’ understanding of 
the distinctions in the genres and text structures commonly used in ELA compared 
to those commonly used in science, or more broadly, in STEM. It would be interest-
ing to discover if direct instruction in these differences impacted students’ abilities 
to express their STEM knowledge in writing at posttest. We assume with a greater 
focus on helping students develop a deeper understanding of what is included in a 
scientific explanation, like we asked them to do for our posttest essay prompt, that 
students would produce higher quality written responses.

4.2  Does Students’ Writing Knowledge Predict Their Posttest 
Written Essay Performance?

Results for research question 2 were somewhat aligned with our hypotheses and 
somewhat unexpected. We anticipated total production processes would be a statis-
tically significant predictor of TWW (and it was) but did not anticipate it would also 
predict NC and DC because we anticipated these measures would be predicted by 
long-term memory resources, or content-specific knowledge (but they were not). 
Upon further consideration and reflection on Graham’s (2018) model of writing, 
knowledge of mental and physical aspects or processes involved in text production 
(production processes) is presumed to draw upon a writer’s long-term memory 
resources about a topic. Perhaps then, students with greater knowledge of what is 
involved in producing a text (production processes) knew to include more topic- 
specific, or STEM-specific, concepts in their writing and to explain those concepts 
in greater detail to create a text that met the demands of the writing prompt and the 
intended audience. As with other conclusions in this chapter, this would need to be 
directly tested in future studies perhaps with more specific questions about writing 
knowledge related to long-term memory resources or with think-aloud procedures 
to ascertain students’ intentions while writing, specifically why they include and 
describe content-specific concepts in their essay responses.

Total long-term memory resources was not a statistically significant predictor of 
any of the dependent measures, which did not align with our hypotheses. We 
assumed that students who referenced more STEM and ELA content or genres in 
their interview responses would better understand what is expected and involved in 
science writing and thus include more STEM concepts (NC) and describe those 
concepts in more depth (DC) in their posttest essays. As we mentioned with research 
question 1, students did not have sophisticated conceptions of disciplinary-specific 
writing practices for science. Thus, our interview response code for long-term mem-
ory resources included more idea units about possible writing topics in science (e.g., 
Mars, energy) and less about genre-specific differences in science or STEM writing 
compared to ELA. In future research, a greater focus on disciplinary writing (stu-
dents only practiced using our ADDS mnemonic, which focused on writing scien-
tific explanations, for 25% of intervention) or development of a strategy for writing 
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STEM responses may prove more effective in not only developing students’ under-
standing of discipline-specific writing differences but also helping them create texts 
that include discipline-specific elements.

4.3  Limitations

There are several limitations that impact interpretation of our results. First, our sam-
ple was relatively small (n = 26), which limits the generalizability of our findings. 
Our small sample size also impacted our regression analyses; with greater power, 
we may have discovered additional variables that predicted variance in posttest 
essays. Second, it is possible that young students, like the third graders in our study, 
are unable to articulate what they know about good writing and writing in different 
subject areas. Thus, our interview questions may not have captured students’ full 
understandings. More specific follow-up questions to students’ interview responses 
or the use of think-aloud prompts during writing may have better captured students’ 
writing knowledge and how they applied that knowledge. Our third limitation is 
also related to our writing knowledge interview questions. As we explained, our 
questions could have been worded more precisely to reflect the interdisciplinary 
nature of the STEM intervention we implemented. It is quite possible our students 
did not make the connection that the writing they were doing was related to “writing 
in science”, which was the terminology we used in our interview questions.

4.4  The Future: Investing in Writing as a Tool 
for Learning in STEM

We believe in and have demonstrated the power of writing-to-learn for students to 
develop greater understanding of STEM concepts. Future research is critically 
important to test underlying assumptions of writing-to-learn and to develop instruc-
tional practices that allow students to carry out writing-to-learn activities in STEM 
in ways that maximally impact their learning. STEM is at the forefront of educa-
tional initiatives, as our nation tries to prepare a STEM-literate workforce (National 
Science and Technology Council, 2018) that includes individuals who can engage 
in the specialized ways scientists and engineers talk and write (National Research 
Council, 2012). To meet these calls to action and better prepare K-12 students for 
postsecondary success in STEM fields, we need continued research funding for 
studies of writing-to-learn in STEM.  We have identified several next steps for 
research focusing on both writing-to-learn practices and students’ disciplinary- 
specific writing knowledge. Future research should also involve teacher training 
that includes a focus on using writing-to-learn in STEM, beginning in the elemen-
tary grades.
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Preparing for Adaptive Spelling 
Instruction During Web-Based Writing 
Tutoring

Amanda L. Lindner, Kausalai Wijekumar, and Debra McKeown

Abstract  While spelling is a building block of writing and has been shown to 
impact writing quality in addition to reading development and abilities, the presence 
of technology in schools has led many to rely on spell check programs while using 
a computer to compose written text even though these programs may be inconsis-
tent and unreliable. This study investigated the spelling of 163 fifth grade students 
in the United States utilizing writing samples composed by the participants. Spelling 
errors were analyzed using latent class analysis to discover hidden categories within 
the data using nine spelling error categories: (a) Vowel Omission; (b) Vowel 
Addition; (c) Vowel Substitution; (d) Vowel Sequence; (e) Consonant Omission; (f) 
Consonant Addition; (g) Consonant Substitution; (h) Consonant Sequence; (i) 
Vowel-Consonant Sequence. Latent class analysis did not result in any hidden cat-
egories among the data. The most frequently occurring errors were Vowel Omission, 
Vowel Substitution, and Consonant Omission. The results of this study provide 
insights to the types of errors students make while writing, which will allow for 
feedback and spelling instruction to be provided to students while utilizing web- 
based tools such as Intelligent Tutoring Systems to improve their writing. 

Keywords Intelligent tutoring systems · Spelling · Web-based tools · Writing

Writing quality among elementary children is influenced by their spelling ability 
(Berninger, 1999; Satangelo & Graham, 2015). Recent advances in writing instruc-
tion focus on web-based supports (e.g., Wijekumar et al., 2019). The increasing use 
of technology in classrooms leads many to rely on spell check programs to catch 
spelling errors (Peterson & McClay, 2012). However, spell check programs are not 
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without fault; accurate suggestions from spell check programs require the initial 
attempt to be similar to the target word. Additionally, the writer must know which 
of the suggested words is the correct spelling of their target word, or they may 
choose the incorrect word from the list of suggested words. For example, if the 
writer intends to include the word receipt, but misspells it as resiet, spell check may 
suggest a list of words including reset, respite, and recite, along with the correct 
target word. Spell check programs may also miss grammatical errors. For example, 
if the writer included the word were instead of the target word where, the spell check 
program will not indicate were as being misspelled as it is a correctly spelled word. 
Thus, the ability to correctly spell is important when writing both by hand and on a 
computer. However, these web-based tools can be harnessed to improve spelling, 
and writing if the program can detect the types of errors students frequently commit 
while completing writing tasks on the computer. 

1  Impact of Spelling 

Spelling has been identified as a building block of writing development according 
to the Simple View of Writing (Berninger et al., 2002; Satangelo & Graham, 2015). 
As one’s spelling becomes more fluent, the cognitive demand is reduced, allowing 
attention to be devoted to higher-order writing processes. Laboring over spelling 
may distract the writer from their overall goal of the written work and result in 
shorter and lower quality written works (Berninger, 1999). In a potential effort to 
limit struggling to spell while writing, writers may limit their written vocabulary to 
include only words they know how to spell (Moats, 2005). 

Considering the impact of spelling on writing, Wijekumar et al. (2019) examined 
the impact of writing knowledge, motivation, strategic behavior, and skills on writ-
ing outcomes, including quality and length (number of words written), of students 
in fifth grade. The results showed that spelling made a unique and statistically sig-
nificant contribution to predicting the writing quality and the length of written text 
among the writing samples. These results confirm the impact of spelling on writing 
in regards to both quality and quantity. 

In addition to impacting one’s ability to produce strong written work, inaccurate 
spelling also impacts others’ perceptions of the writer’s knowledge and abilities, 
phenomenon known as Presentation Effect (Graham et al., 2011). When given mul-
tiple written works containing the same content, individuals scoring the written 
works tend to assign a lower grade to the text with more spelling errors regardless 
of the content (Satangelo & Graham, 2015). Teachers rating written works have also 
been found to only partially read text that contains spelling errors, resulting in a 
grade assigned based on only a portion of the writing (Satangelo & Graham, 2015). 

In addition to the impact on writing, spelling also plays a key role in an individ-
ual’s ability to read. Spelling abilities are indicative of an individual’s knowledge of 
the alphabetic principle. Having knowledge of the relationship between letters and 
sounds allows readers to decode unfamiliar words. As an individual’s ability to 
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decode becomes more automatic, and their reading more fluent, they are able to 
devote attentional resources to comprehension, according to the Theory of 
Automaticity (LaBerge & Samuels, 1974). 

Beyond indicating one’s ability to decode novel words, spelling has been found 
to predict reading development and later reading abilities (e.g., Abbott et al., 2010; 
Bahr et  al., 2015; Desimoni et  al., 2012; Ehri, 2000). Research has shown that 
appropriate, formal spelling instruction increases students’ reading abilities across 
all grade levels (Graham & Satangelo, 2014). The finding of spelling instruction 
increasing reading performance across all grade levels is notable as spelling instruc-
tion may typically be thought of as exclusive to younger grades. 

Examination of the spelling errors students make is critical to determining appro-
priate spelling instruction. A previous study conducted in the same area as the pres-
ent study examined the types of spelling errors committed by English Language 
Learners in Grades 4–6 in writing samples utilizing latent class analysis (Lindner 
et al., 2020). The results showed that students made errors indicative of both the 
English and Spanish orthographies, highlighting the difficulty these students face 
when spelling in a deep orthography such as English while having a transparent first 
language such as Spanish. Understanding the types of spelling errors students fre-
quently commit will provide insight to the letter-sound correspondences that stu-
dents have difficulty grasping as well as spelling generalizations or guidelines with 
which students may be familiar but have not yet mastered. For instance, the findings 
by Lindner et al. (2020) highlighted the need for spelling instruction which focuses 
on explicitly examining the differences and similarities between English and 
Spanish to reduce the students’ use of one language’s spelling patterns when spell-
ing in the other language. Additionally, knowledge of students’ spelling errors can 
be beneficial to improving students’ written vocabulary as they may include higher- 
level words in their writing if they are able to spell the words accurately. 

2  The Present Study 

The purpose of the present study was to expand on a previous study (Graham et al., 
2019; Wijekumar et al., 2019) which found spelling made a unique and statistically 
significant contribution to students’ writing by analyzing the types of spelling errors 
made by the students. We sought to analyze spelling errors committed by upper- 
elementary students in order to provide feedback aimed at improving writing skills 
among these students. With knowledge of the types of errors the students are mak-
ing, appropriate and immediate feedback may be provided using web-based writing 
tutoring systems such as We Write (Wijekumar et al., 2016). We hope to utilize the 
classification of spelling errors and frequency to present spelling instruction within 
We Write to teach students how to spell. We also plan to introduce scaffolding and 
feedback on other types of errors if they appear to be sporadic. The research ques-
tion that guided the present study are: What classifications of spelling errors do 
students make when writing essays? 
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3  Methods 

3.1  Participants 

A total of 163 fifth-grade students from three elementary schools (two public 
schools, one private school) in a single state in the United States were included in 
the present study. The public elementary schools enrolled a total of 636–694 stu-
dents and the private school enrolled a total of 174 students. Over 57.5% of children 
in the public schools qualified for free or reduced lunch at school, and 58.5% were 
minority students. Data on free or reduced lunch and minority enrollment was not 
available for the private school. 

3.2  Measures 

As part of a one-group study (Wijekumar et al., 2019), participants completed up to 
five writing samples: two persuasive essays and three reading recall written 
responses. The writing samples were completed by the students at two time points 
in the school year: once during the fall semester (October) and once during the 
spring semester (May). 

The first persuasive essay (Essay 1) was on the topic of bike safety (e.g., impor-
tance of wearing a helmet), and the second persuasive essay (Essay 2) was on the 
topic of water conservation (e.g., the importance of not wasting water). Students 
wrote each essay after reading an informational article on the same topic. Each of 
the informational articles students read were approximately 300 words in length (a 
single page) and were written at a fourth grade reading level (Wijekumar et  al., 
2019). Students were given 35 min to read the article, plan their writing, and write 
their persuasive essay without any assistance from test administrators. 

The reading recall written responses were on the topics of fish (Recall 1), rats 
(Recall 2), and dogs (Recall 3). These passages were equivalent to one another in 
regards to reading level and length. For each of the reading recall written responses, 
students read a passage on the topic, placed the reading passage in a folder so they 
could not look back at it, and wrote what they recalled from the reading passage. 

In the previous study (Wijekumar et al., 2019), students participated in a writing 
intervention which did not teach them spelling. However, spelling may have been 
reviewed as part of the editing process during their writing instruction. 
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4  Procedures 

4.1  Scoring Spelling Errors 

Writing samples were examined for spelling errors, and the spelling errors were 
analyzed by the authors using latent class analysis in Mplus version 8.5 (Muthén & 
Muthén, 2009) to discover hidden classes among the data as well as likelihood of 
membership for each category. As latent class analysis requires binary coding of the 
data, spelling errors were categorized using nine specific categories based on previ-
ous research (Lindner et  al., 2020): (a) Consonant Omission, (b) Consonant 
Addition, (c) Consonant Substitution, (d) Consonant Sequence, (e) Vowel Omission, 
(f) Vowel Addition, (g) Vowel Substitution, (h) Vowel Sequence, and (i) Vowel- 
Consonant Sequence. These errors categories were chosen as they have been found 
to be frequently committed by upper-elementary students (e.g., Lindner, 2018; 
Lindner et al., 2020), and the present study utilized non-standardized writing sam-
ples rather than a standardized list of target spelling words. An omission error is the 
result of the writer omitting a letter in the spelling of the target word (e.g., realy for 
really, omitting an l). An addition error occurs when the writer includes a letter that 
does not belong in the word (e.g., differrent for different, adding an r). A substitution 
error occurs when the writer substitutes a letter in the target word with the incorrect 
letter (e.g., coll for call, including an o instead of an a). A sequence error occurs 
when the writer includes the correct letters, but places them in the incorrect position 
(e.g., macth for match, reversing the order of the c and t). Each of these errors were 
categorized as either vowel or consonant depending on whether the incorrect letter 
was a vowel or consonant. The vowel-consonant sequence error is the result of the 
writer including the correct vowel and the correct consonant, but they are placed in 
the incorrect sequence (e.g., saftey for safety, reversing the order of the e and t). 
Each error type may be committed more than once in a given word; for example, if 
the writer spelled the target word different as diferen, the writer omitted two conso-
nants (f and t) in one word. Additionally, it was possible for students to commit the 
same error type more than once throughout the writing samples submitted. To 
account for these cases, the total number of each error type was counted and 
recorded. Then, in order to run latent class analysis, the errors which occurred one 
or more times were scored as 1 to indicate the occurrence of the error while the error 
types that were not committed were scored as 0. 

4.2  Latent Class Analysis 

Latent class analysis was utilized in order to discover hidden classes in the data and 
gain insight as to which groups of students may make different types of errors (using 
the error types previously described). Latent class analysis was run multiple times 
using different numbers of classes to determine the best model fit using information 
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criteria-based fit statistics, entropy, and model comparisons likelihood ratio tests. 
Information criteria-based fit statistics used in the analysis included Bayesian infor-
mation criterion (BIC), Sample-size adjusted BIC (SSA-BIC), and Aikaike infor-
mation criterion (AIC). For each of these, smaller values indicate a better model fit 
(Singer & Willet, 2003). Model comparisons likelihood ratio tests used included 
Lo-Mendell-Rubin likelihood-ratio tests (LMR; Lo et al., 2001) and the Bootstrapped 
likelihood ratio test (BLRT); these tests compared neighboring models (i.e., a model 
with K classes compared to a model with K-1 classes). A result of a non-significant 
value on the model comparisons likelihood ratio tests indicates the model with 
fewer classes (i.e., K-1) is the best fit for the data (Muthén & Muthén, 2009). Finally, 
entropy (ranging from 0 to 1) indicates the accuracy of membership designation; a 
high entropy value indicates that the classification of individuals is more accurate 
than a low entropy value (Muthén & Muthén, 2009). Additionally, descriptive sta-
tistics were run using SPSS. 

5  Results 

In total across all of the writing samples, 2599 spelling errors were made (M = 15.94; 
SD  =  10.704). The total number of vowel-based errors was 1406 with Vowel 
Omission 542 errors (M = 3.33; SD = 3.235), 289 Vowel Addition errors (M = 1.77; 
SD = 1.984), 512 Vowel Substitution errors (M = 3.14; SD = 2.655), and 63 Vowel 
Sequence errors (M = 0.39; SD = 0.697). There was a total of 1105 consonant-based 
errors with 484 Consonant Omission errors (M = 2.97; SD = 2.812), 319 Consonant 
Addition errors (M  =  1.96; SD  =  2.068), 255 Consonant Substitution errors 
(M = 1.56; SD = 1.785), and 47 Consonant Sequence errors (M = 0.29; SD = 0.636). 
Finally, there were a total of 88 Vowel-Consonant Sequence errors (M  =  0.54; 
SD = 1.306). 

The overall total number of errors made in Essay 1 was 791 whereas the total 
number of errors in Essay 2 was 449, a 43% decrease in total errors. The most fre-
quently occurring error types in Essay 1 were Vowel Omission (n = 138), Vowel 
Substitution (n = 149), and Consonant Addition (n = 146), and the least frequently 
occurring error type was Consonant Sequence (n = 9). The most frequently occur-
ring error types in Essay 2 were Vowel Omission (n = 92) and Consonant Omission 
(n = 93) while Vowel Sequence and Consonant Sequence occurred least frequently 
(n = 5 & n = 4, respectively). Table 1 shows the number of each error type, and 
Table 2 shows the percentage of each error type among writing essays.     

The overall total number of errors made in the reading recall written responses 
was 1359. Twenty-nine percent of the errors were made in Recall 1 writing samples 
(n = 397), 43% of the errors were made in Recall 2 writing samples (n = 589), and 
27% were made in Recall 3 writing samples (n = 373). The most frequently occur-
ring errors in the reading recall written responses were Vowel Omission (n = 312), 
Vowel Substitution (n = 294), and Consonant Omission (n = 275). Similar to the 
writing essays, sequence errors were the least frequently occurring errors among the 
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Table 3 Latent class analysis models

Number of Classes Log likelihood AIC BIC SSA-BIC VLMR Entropy

1 −802.214 1622.428 1650.272 1621.779 p = 1.000 1
2 −757.702 1553.405 1612.186 1552.035 p = 1.000 0.777
3 −749.441 1556.881 1646.600 1554.790 p = 1.000 0.881
4 −741.704 1561.408 1682.064 1558.595 p = 1.000 0.837
5 −734.507 1567.014 1718.608 1563.481 p = 1.00 0.795
6 −726.180 1570.360 1752.891 1566.106 p = 1.000 0.811

reading recall written responses (Vowel Sequence: n = 39; Consonant Sequence: 
n = 34; Vowel-Consonant Sequence: n = 32). Table 3 shows the number of each 
error type, and Table 4 shows the percentage of each error type among reading recall 
written responses.   

Latent class analysis did not result in any significant hidden classes among the 
data. The model comparison tests did not have significant results, indicating that the 
data were homogeneous and there were no hidden classes based on spelling error 
types. The latent class analysis models are depicted in Table 3. 

6  Discussion 

Whereas previous research in schools in the same area of the state in which this 
study was conducted found specific latent classes in the spelling error categories 
(Lindner et al., 2020), this study did not result in the same latent classes. One pos-
sible explanation for this may be that the previous study conducted by Lindner et al. 
(2020) focused on students who were English Language Learners, and that was not 
a specified qualification for participants in the present study. Even though the data 
did not show hidden latent classes, the results of the spelling errors cannot be 
ignored. As spelling has been found to be an essential building block of writing 
(Berninger et  al., 2002; Satangelo & Graham, 2015), addressing spelling errors 
made by students is of importance in the classroom to improve their writing. 
Additionally, strong spellers are typically strong readers as encoding is more diffi-
cult than decoding, and spelling has been found to be predictive of later reading 
development and abilities among both monolingual and bilingual students (e.g., 
Abbott et  al., 2010; Bahr et  al., 2015; Caravolas et  al., 2001; Chua et  al., 2016; 
Desimoni et al., 2012; Ehri, 2000). 

The results of this study show that students understand or have experience with 
certain spelling patterns, but may not have a full grasp of when each spelling pattern 
occurs based on the error types made by the students. For example, the high number 
of Consonant Addition and Consonant Omission errors in the writing samples 
shows a familiarity with spelling patterns such as the doubling rule, where the con-
sonant needs to be doubled in certain circumstances (e.g., when adding a vowel 
suffix to a one-syllable word that ends with one consonant). However, the 
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inconsistent application of this spelling generalization may result in the inappropri-
ate doubling of the consonant, resulting in a Consonant Addition error, or omission 
of the consonant that should be doubled, resulting in a Consonant Omission error. 

Additionally, the data showed a high number of vowel-based errors, specifically 
Vowel Omission and Vowel Substitution. These errors are consistent with the deep 
orthography of the English language as it has many phoneme-grapheme inconsis-
tencies. Thus, with many graphemes to represent a vowel phoneme, students are 
likely to commit vowel-based errors when spelling in English. Appropriate instruc-
tion on phoneme-grapheme correspondences among vowels would be beneficial for 
these students. 

Consequently, we are now poised to present spelling instructional modules 
embedded within the We Write web-based tutoring system specifically about the 
rules of vowel-based errors and overcoming spelling challenges. We also intend to 
develop specific feedback messages to students about the types of errors in writing 
samples. For example, we can show students a pop-up window that shows the con-
sonant omission errors, and show the student the consonant doubling rule and help 
them to determine whether the consonant needs to be doubled. 

7  Limitations & Future Research 

The present study focused on a preliminary analysis of spelling errors committed by 
upper-elementary students in non-standardized writing samples rather than a spe-
cific, standardized list of spelling words. Due to this, the analysis was somewhat 
limited in regards to the types of errors analyzed. Future studies may examine spell-
ing utilizing a specific list of target spelling words, allowing for additional insights 
to students’ spelling including orthographic features and spelling developmental 
stages. This will allow for a more in-depth understanding of students’ spelling 
abilities. 

An additional limitation of using writing samples instead of a specific set of 
spelling words is the potential for limited words included in the writing samples as 
research has found that writers’ vocabulary may be limited to only the words they 
know they are able to spell (Moats, 2005). One result of this may be the low number 
of sequence errors among vowels and consonants. Sequence errors are inherently 
more difficult to commit as the word must contain a sequence of vowels or conso-
nants, and the writer must know all of the vowels or consonants that are included in 
the word, only to place them in the incorrect order when spelling the word. However, 
it is possible that students purposefully avoid using words with difficult sequences 
if they are unsure of the spelling and instead use a word with which they are more 
familiar as previous research has found individuals may include only words they are 
confident spelling in their written work (Moats, 2005). For example, if a student is 
uncertain of the spelling of the word receive, they may choose to use the word get 
in order to avoid misspelling the word, thus limiting their written vocabulary. 
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Appropriate spelling instruction may help these students to include more robust 
vocabulary in their written works. 

With insight to the types of errors students are committing, web-based tools can 
be harnessed to provide immediate feedback and instruction to students. For exam-
ple, upon submission of written works, students using web-based tools such as ITSs 
(Wijekumar et al., 2016, 2019) can be shown a pop-up window providing immedi-
ate feedback on their spelling along with guidelines and instruction regarding the 
errors they committed and the spelling generalizations or patterns the students may 
not be grasping. 
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Concurrent and Longitudinal 
Relationships Between Written 
Composition (Length and Quality) 
and Spelling Errors (Phonographic, 
Lexical, Morphological, Total) in French 
Children in Grades 3 and 6 or in Grades 3 
and 4

Michel Fayol, Bernard Slusarczyk, Virginia Berninger, and Pascal Bressoux

Abstract The following chapter aims to explore in an orthographic system like 
French, if spelling is related concurrently to written composition within specific 
grade levels (Grade 3, Grade 6, or Grade 4) and longitudinally across grade levels 
(Grade 3 and Grade 6 or Grade 3 and Grade 4). French spelling is interesting because 
it includes phonographic irregularities (i.e., inconsistencies), lexical difficulties, and 
morphological silent markers (e.g., plural noun, adjective, and verb agreement). 
Pupils were asked in every grade to compose narrative texts either from verbal 
instructions (Study 1) or from strips (Study 2). Text length, text quality, and three 
categories of spelling errors were coded and analyzed. Two important results 
emerged: First, significant concurrent and longitudinal relationships were observed. 
Both text characteristics (i.e., length and quality) and total spelling errors were sig-
nificantly correlated longitudinally across grade levels in the two studies. Second, 
regression analyses provided evidence that the more spelling errors the texts con-
tained, the texts were shorter and rated of lower quality. Further analyzes showed 
that the errors with the most weight were the lexical errors. This result was unex-
pected insofar as national assessments in France have reported evidence that mor-
phological errors are the most frequent and the most troublesome in students’ 
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written compositions. Future research should continue to investigate the concurrent 
and longitudinal relationships of spelling and written composition in orthographies 
for different languages as well as the instructional applications of these 
differences.

Keywords Spelling · Phonological errors · Lexical errors · Morphological errors · 
Written composition

Written Verbal Production (WVP) is a complex activity involving several compo-
nents, including spelling, which may pose different problems, depending on the 
spelling system in a language. Some studies focused on English, a morphophone-
mic orthography system, in which there are alternative associations between units 
of speech (i.e., units of phonology, phonemes, P), units of writing (i.e. units of 
orthography, graphemes G), and units of morphology (i.e., morphemes, M). 
However, the relationships between G and P are not exactly the same in the reading 
direction as between P and G in the spelling direction in English (Venezky, 1995). 
See Nicknames for the reading direction and Substitutes for the spelling direction in 
the Reproducible Instructional Materials for the Revised PAL Research Based 
Reading and Writing Lessons (Berninger & Abbott, 2020).

In addition, research findings for the relationship between spelling and WVP 
may depend on the language. In English, for example, spelling influences WVP. For 
example, Juel (1988) found that from Grade 1 to Grade 4 spelling skills were related 
to written composition and explained 29% of the variance in quality of writing 
products in Grade 1 and 10% of the variance in quality of writing products in Grade 
4, when spelling skill had improved compared to Grade 1. Results of several other 
studies support the same conclusion in English-speaking children that spelling is 
related to written composition (Abbott et al., 2010; Berninger et al., 1992, 2011; 
Graham et  al., 1997). However, see Kim et  al. (2014) for contrasting results for 
English.

The contribution of transcription (handwriting and spelling) skills to written text 
production in the early grades could result from two constraints. On the one hand, 
writing takes place in a working memory environment, the capacity of which is 
highly limited, especially in young children. Domain and discourse knowledge and 
skills involved in text production thus compete for a limited pool of resources. The 
resources likely to be allocated to the different components of the writing process 
are restricted by non-automated skills such as handwriting or spelling that require 
attention and control (Kellogg, 2001; McCutchen, 2000). Consequently, spelling 
skills can affect children’s written text production (Fayol, 2016; Graham et  al., 
1997; Kim et  al., 2011), writing fluency (Kent et  al., 2014), and writing quality 
(Kent et al., 2014; Kim et al., 2015). On the other hand, the English orthographic 
system is highly complex and difficult to learn and use. It takes a long time for chil-
dren to abstract the statistical regularities of the orthographic lexicon and memorize 
a large part of the orthographic lexicon (often referred to as word-specific spelling; 
Treiman, 2018). However, explicit spelling instruction has significant positive 
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effects on the writing performance of English-speaking children (Berninger 
et al., 1998).

By contrast, the Spanish orthographic system, the Italian orthographic system, 
and the Finnish orthographic system are thought to be easier to learn (Joshi & 
Aaron, 2005). In so-called transparent systems in which the associations between 
phonemes and graphemes are regular (highly predictable) spelling interferes less or 
briefly with written narrative performances (Mäki et al., 2001 in Finnish; Babayigit 
& Stainthorp, 2010, in Turkish). Italian has a transparent orthography, and Arfé 
et  al. (2016) reported that spelling skills contributed to accuracy and quality of 
written composition in Italian children in Grade 2 and Grade 3. However, Italian has 
complex morphology and grammar that could also affect text generation and text 
production.

French is a Romance language in which words include a lexical component com-
bined with a grammatical one. As with many other orthographies, the French ortho-
graphic system for spelling is an alphabetic system of phoneme-grapheme 
correspondences and it is also closely related to its oral language. It relies on two 
general principles: the phonographic principle and the semiographic principle 
(Fayol, 2014; Jaffré & Fayol, 2005). The phonographic principle establishes 
correspondences between graphemes (G) and phonemes (P). Graphemes are more 
numerous than phonemes: one phoneme can thus be associated with several 
graphemes. In reading (from G to P), the G-P associations are relatively consistent, 
and as a consequence, reading is rather easy to learn in French (Seymour et  al., 
2003). In spelling, however, the P-G relations (from P to G) are much more complex. 
For example, the French phoneme /E/ can be spelled differently (è, ê, ai, est, et, 
etc.). A simple application of phoneme analysis is thus not sufficient to identify the 
corresponding orthographic unit for spelling the majority of French words. Writers 
must also refer to lexical orthography (Martinet et al., 2004), statistical regularities, 
and morphological knowledge (Pacton et al., 2005). Spelling many French words 
requires mobilization of associations between sound and letter units larger than the 
PG correspondences and/or access to an orthographic lexicon of words with 
memorized and directly retrievable orthographic forms.

Regarding the semiographic principle, most words in French are composed of 
several morphemes (about 75% according to Rey-Debove, 1984). Derivational mor-
phological knowledge helps to spell correctly in a number of cases, for example, 
when words end with silent final letters (e.g. grand gR@ tall). Referring to word 
families (grande—fem tall; grandeur—greatness, etc.) leads to putting a final -d 
despite the lack of any phonological cue. French has a rich written inflectional 
morphology, but the plural and feminine endings of nouns, adjectives, and verbs are 
rarely pronounced. For example, la poule (hen, singular noun) after et les poules 
(plural hens) are pronounced the same way, as are the singular and the plural forms 
of the adjective rousse (rousse versus rousses; adj red) as well as the singular and 
plural forms of most verbs such as picore versus picorent (is versus are pecking; 
Largy & Fayol, 2001). All these specificities make the learning of French spelling 
both a complex and a long process.
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Developing writers learning to spell in French have to discover the alphabetic 
principle; the regularity of the phoneme-grapheme correspondences is the most cru-
cial factor (Catach et al., 1980; Gak, 1976; Veronis, 1986). They also need to learn 
that written French codes speech, and only indirectly meaning. Letters (graphemes 
and series of graphemes) have to be matched up with phonemes and sequences of 
phonemes. This matching avoids misreading phonologically plausible but incor-
rectly spelled words (e.g. bato) for bateau. Learners read regular words more accu-
rately and spell them more correctly than irregular words that they will often 
regularize (e.g., /fam/ is transcribed fam instead of femme woman). Implausible 
phonological errors can occur (e.g. bado or badeau instead of bateau).

In the French spelling system, knowledge of PG correspondences is necessary 
but not sufficient. Two other categories of orthographic knowledge are also necessary 
to master French spelling. First, lexical knowledge, that is, the knowledge that a 
certain word is written in a particular way, for instance enfant (child), is acquired 
mainly through repeated encoding of the orthographic word form until it is 
memorized and entered into the orthographic lexicon and can be directly retrieved 
from memory. Second, perceiving regularities about frequently co-occurring letters, 
for example, double consonants, such as -ll- or -nn-, facilitates spelling, whereas the 
rarity of -bb- doubling often interferes. The acquisition of the correct orthographic 
forms and the use of orthographic regularities takes time and can remain fragile 
even in adults who misspell due to lexical errors or orthographic regularities errors. 
In most cases, these errors are phonologically plausible because they involve sound- 
spelling correspondences but not for the standard correct spelling.

In addition, the inflectional morphology of written French has unique character-
istics that contribute to spelling; but most of the time, the plural or feminine inflec-
tions for nouns, adjectives, and verbs have no phonological counterpart. In the 
spoken language, plurality is mainly signalled by determinants (e.g. le / la or un / 
une in the singular and les / des in the plural), whereas the other segments rarely 
contain any audible mark (Dubois, 1965). This specificity poses problems for both 
developing writers and most adult spellers. For instance, the national assessment on 
spelling performances in fifth graders (DEPP, 2016; see also Manesse, & Cogis, 
2007) reported a high proportion of errors due to omissions or substitutions of silent 
marks such as -e, -s and -nt regarding subject-verb agreement and adjective-noun 
agreement. The same findings have been reported in adolescent spellers (Grade 9; 
see Bosse et al., 2020) and adult spellers (Lucci & Millet, 1994).

Consistent with Catach (1986)’s work and the Triple Word Theory (Richards 
et al., 2006), researchers distinguish three categories of errors: phonological (e.g. 
bado instead of bato—boat), orthographic (e.g. retart instead of retard—late), and 
morphological (e.g. ils tombes instead of ils tombent - they are falling down) (see 
Bahr et  al., 2012). All three categories of errors are observed early in spelling 
development. Their presence in all developing writers raises two questions. First, 
are these different categories of errors associated with quantitative or qualitative 
measures of written composition within a given period of schooling, for example, 
Grade 3 or Grade 6 (Study 1 in this chapter) and Grade 3 or Grade 4 (Study 2 in this 
chapter)? If yes, is this association global or specific to certain errors (e.g., 
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morphological)? Second, is the number and nature of errors at one time in schooling 
(Grade 3) correlated longitudinally with number and nature of errors at another time 
in schooling (Grade 6, Study 1, or Grade 4, Study 2)?

Relatively few studies have considered the relationship between French spelling 
and WVP, as both Studies 1 and 2, presented hereafter, did. On the one hand, French 
spelling often contains many silent letters that have no phonological correspondence. 
On the other hand, the morphology is complex and the inflected forms are often 
homophones. Because beginning in Grade 2 French children receive explicit 
spelling instruction, we investigated the relationship between French spelling and 
WVP after Grade 2—in Grades 3 and 6 (Study 1) or in Grades 3 and 4 (Study 2). In 
the first longitudinal study we addressed whether spelling difficulties of French 
students in Grade 3 are correlated with WVP in Grade 6. In the second longitudinal 
study, we addressed whether spelling difficulties of French students in Grade 3 are 
correlated with WVP in Grade 4.

1  Study 1

The first study explored the concurrent and longitudinal relationships between 
spelling and composition in a group of 79 pupils in 7 classes from 7 different schools 
whose written compositions were collected when they were in Grade 3 and then 
again when they were in Grade 6. Two questions were addressed. First, are there 
concurrent relationships between the nature or frequency of spelling errors and the 
length or quality of written texts in Grade 3 and in Grade 6? Second, are there 
longitudinal relationships between the nature of spelling errors or total spelling 
errors and length or quality of written texts in Grade 3 and spelling errors, length, 
and quality of written texts in Grade 6?

2  Method

Sample, Material and Procedure Every year in France, the Ministry of Education 
assesses pupils’ achievement at several grade levels. In Study 1, pupils were tested 
in Grade 3 and again in Grade 6. Tests were administered to groups during normal 
school hours. They were administered by teachers who gave the instructions and 
supervised students in completing the writing task. To protect the anonymity of 
student participants in the research, the students’ productions were assigned a 
number which made it possible to match the productions of Third and Sixth graders 
in a given geographic region (the Département de la Haute-Loire). The only 
information available about the students’ background was that they are middle class.

In Grade 3, pupils were provided a prompt: “À ce moment là, un bruit étrange lui 
signala qu’il/elle n’était pas seul/e dans la maison” (At that moment, a strange noise 
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informed him/her that s/he was not alone in the house). They were told by the 
teacher that they had to compose a narrative including this sentence, and that this 
sentence was supposed to describe an important event of their narrative. Pupils had 
a blank page on which to write and they had 30 minutes to write their text.

In Grade 6, pupils were read a text about “Cats”. The text consisted of 23 lines 
written in the past tense. The instructions required writing about the past and from 
the first- person perspective. In addition, pupils were asked to continue the story and 
imagine a possible end to the cat story. They were allowed between 45 and 90 min 
to compose. Next procedures for scoring are explained.

Spelling Errors All spelling errors were collected in each of the 158 texts and cat-
egorized following this classification from Catach, 1986): phonological, ortho-
graphic and morphological word forms (see also Daffern et  al., 2017; Richards 
et al., 2009). For each pupil, the proportion of errors in each category was calculated 
by dividing the number of errors in each category by the total number of words in 
the text.

Text Length and Text Quality For each text, the number of words was computed to 
determine the text length. The judges rated the quality of the texts as transcribed by 
the children in their own handwriting (legible and illegible) and spelling (correct 
and incorrect). The quality ratings were based on five translation features: creativity; 
coherence and organization; number of different ideas; quality of the vocabulary; 
and syntax. Five trained judges were asked to follow guidelines to provide a score 
(out of 20) about each text on each of the five features. Instead of providing a 
correlation between the raters’ judgments of quality, we reported the mean of the 
composite score of the five raters, which should be a reliable estimate of quality 
score across the five judges.

3  Results

The means and standard deviations for each score (length and quality of written 
compositions and phonographic, lexical, and morphological spelling errors and 
total spelling errors) are reported in Table 1. Within-grade concurrent correlations 
are also reported between each of those measures for the same 79 pupils when 
they were in Grade 3 (upper part of Table 1) and then in Grade 6 (lower part of 
Table 1).

The results reported in Table 1 show that in both Grades 3 and 6, the morphologi-
cal errors were more frequent than the lexical errors, which were more frequent than 
the phonographic errors. This result is expected due to the high difficulty of French 
morphology. In Grade 6, all the categories of errors were significantly correlated 
with each other, which suggests that pupils who produce errors in one category also 
produce errors in the other categories. Also, text length and rated text quality were 
not correlated with each other in Grade 3. Interestingly, neither text length nor text 
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Table 1 Descriptive statistics for the different variables and their correlations in study 1

Means SD 2 3 4 5 6

Third grade
1 Length (words) 115 41 0.15 0.03 −0.10 −0.17 −0.06
2 Quality (/100) 50 17 – −0.04 −0.02 −0.01 −0.04
3 Phonographic errors 4 2 – – 0.21 0.17 0.58**
4 Lexical errors 8 6 – – – 0.20 0.65***
5 Morphological errors 12 6 – – – – 0.72***
6 Total errors 24 10 – – – – –
Sixth grade 2 3 4 5 6
1 Length (words) 270 59 0.53*** −0.27* −0.35** −0.36** −0.42**
2 Quality (/100) 57 17 – −0.33** −0.44** −0.31** −0.44**
3 Phonographic errors 1.5 1.6 – – 0.32** 0.32** 0.58***
4. Lexical errors 2 2 – – – 0.55*** 0.75***
5 Morphological errors 9 4 – – – – 0.90***
6 Total errors 12 7

quality in Grade 3 was correlated with any of the kinds of spelling errors or the total 
frequency of spelling errors. In contrast, in Grade 6, on the one hand, text length and 
text quality were correlated with each other; and, on the other hand, all spelling 
error categories were significantly, but negatively, correlated with both length and 
quality. The more the texts included spelling errors, whatever their categories, the 
shorter the texts and the less their (judged) quality.

To summarize, there was no relationship within Grade 3 between text length or 
rated quality of text and spelling errors. However, text length and text quality are 
moderately and significantly correlated within Grade 6, as well as moderately, but 
negatively, correlated with all types of spelling errors.

The longitudinal correlations between Grade 3 and Grade 6 for the same scores 
for text length and rated quality and kinds of spelling errors are reported in Table 2. 
Length (number of words in written texts) in Grade 3 was not correlated with rated 
quality for the written texts or any of the kinds of spelling errors in Grade 6. Rated 
quality for the written texts in Grade 3 was significantly, but negatively, correlated 
only with morphological spelling errors and total spelling errors in Grade 6.

Regarding spelling errors, phonographic errors in Grade 3 were significantly and 
positively correlated with phonographic, lexical, and morphological errors, and 
total spelling errors in Grade 6. Lexical errors in Grade 3 were significantly and 
positively correlated with lexical, morphological, and total spelling errors in Grade 
6. Morphological errors in Grade 3 were not significantly correlated with any 
spelling errors in Grade 6. Total spelling errors in Grade 3 were significantly and 
positively correlated with phonographic, lexical, morphological, and total spelling 
errors in Grade 6.

Lexical errors in Grade 3 were significantly, but negatively, correlated with text 
length in Grade 6; the more lexical spelling errors, the shorter the text. There were 
modest negative correlations between the total spelling errors in Grade 3 and text 
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Table 2 Correlations between written composition and spelling errors in grades 3 and 6

Sixth grade

Third grade

1
Length 
(words)

2
Quality 
(/100)

3
Phono- 
graphic 
errors

4
Lexical 
errors

5
Morpho- 
logical errors

6
Total 
errors

1 Length 
(words)

0.25** 0.13 −0.16 −0.30** −0.006 −0.22*

2 Quality (/100) 0.01 0.39** −0.08 −0.22 −0.08 −0.23*
3 Phono- 
graphic errors

−0.05 −0.02 0.32** 0.19 0.18 0.46***

4 Lexical errors −0.03 −0.18 0.34** 0.42*** 0.21 0.34**
5 Morpho- 
logical errors

−0.04 −0.25* 0.27* 0.23* 0.18 0.46***

6 Total errors −0.03 −0.23* 0.39** 0.35** 0.21 0.34**

Reading note: Sixth-Grade text length correlates with Third-Grade text length at 0.25 (significant 
p < 0.01)

length and text quality in Grade 6, which suggests that students who made a higher 
number of spelling errors in Grade 3 wrote shorter and lower quality texts in Grade 
6. Interestingly, and contrary to what could have been expected regarding French 
orthography, morphological errors were not related to text length and quality.

Three series of regression analyses were conducted to disentangle the effects of 
predictors. The first one was about whether the different types of spelling errors in 
Grade 3 were related to the total percent of errors in Grade 6. The results showed 
that only phonographic (β = 1.04; t(75, 4) = 5.88 p < 0.0001) and lexical (β = 0.27; 
t (75, 4) = 3.06 p < 0.003) errors significantly predicted total percent of spelling 
errors in grade 6.

The second and third regressions addressed the question of whether pupils pro-
ducing many spelling errors in Grade 3 tended to compose shorter and lower quality 
texts in Grade 6. We tested the relationship of Grade 3 spelling errors to the length 
and quality of the Grade 6 written texts, after controlling for, respectively, the effect 
of text length and text quality in Grade 3. As for predicting text length in Grade 6, 
the text length in Grade 3 was significant (β = 0.27; t(76,3) = 2.51 p < 0.02) and the 
total percent of spelling errors was significant (β = −0.24; t(76,3) = −2.23 p < 0.03). 
Spelling errors did not interact with text length and quality at Grade 3 in predicting 
text length and quality at Grade 6. The model explained 12% of the variance.

Regarding predicting the text quality, we entered in a hierarchical regression first 
the Grade 3 text quality and then the three kinds of spelling errors (phonographic, 
lexical, morphological) in Grade 3. The model explained 29% of the variance 
(adjusted 26%). The Grade 3 text quality was significant (β = 0.41; t(75,4) = 3.97 
p  <  0.0002) and Grade 3 phonographic errors were significant (β  =  −0.53; 
t(75,4) = −2.73 p < 0.008); lexical errors were marginally significant (β = −0.18; 
t(75,4) = −1.88 p = 0.06). No interactions were significant.
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To summarize, the longitudinal approach to relationships between spelling in 
French and written text production provided evidence for two main findings. First, 
phonographic and lexical spelling errors in Grade 3 were significant predictors of 
phonographic and lexical spelling errors in Grade 6. However, unexpectedly, 
morphological spelling errors in Grade 3 were not significant predictors of 
morphological spelling errors in Grade 6. Second, although spelling errors in Grade 
3 were not significantly related to composition quantity and quality in Grade 3, 
these same spelling errors were significantly related to both text length and text 
quality in Grade 6. After controlling for characteristics of Grade 3 written texts, 
French pupils who were not very good spellers in Grade 3 tended to compose shorter 
and lower quality texts in Grade 6. These results are only partly consistent with 
results of previous studies for other languages such as English that reported early 
relationships of spelling with text production, although of smaller size than for 
handwriting in the early primary grades (Grades 1–3) (e.g., Graham et al., 1997).

It was surprising that no concurrent correlation was observed between spelling 
and text production in Third Grade French pupils; future studies need to evaluate if 
this finding replicates. It is the case that the Graham et al. (1997) study analyzed 
relationships between normed spelling measures and normed written composition 
measures in English, whereas Study 1 in this chapter analyzed coded spelling errors 
and coded text characteristics (length in words and rated quality) rather than normed 
measures of spelling and written composing.

4  Study 2

The first goal of the second study in this chapter was, therefore, to determine if the 
finding that coded spelling errors were not related to coded text characteristics 
(length and rated quality) in Grade 3 French pupils replicated in another sample. 
The second goal was to analyze longitudinal relationships from Grade 3 to Grade 4 
for different kinds of spelling errors and coded text characteristics (length and rated 
quality) for French pupils.

5  Method

Sample An initial sample of 263 pupils from 18 classrooms (14 schools in the 
French Département de la Haute Loire) was selected to be followed from the 
beginning of Grade 3 to the end of Grade 4. Due to changes in teachers and absences 
of pupils during the two school years, only 173 pupils (87 girls) from 15 classrooms 
participated in all the tests. Analyses revealed that the sample of excluded students 
was very similar to the sample of remaining students. The only significant difference 
was in the number of phonological errors at Grade 3, which was slightly lower for 
remaining students (M = 1.8) than for excluded students (M = 3.5) (p < 0.05).
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Material and Procedure Two tests were used. The first one (Story 1 at Time 1 T1), 
at the beginning of Grade 3, was the production part of the standardized ECL- 
Collège test (Khomsi et al., 2005); the second one (Story 2 at Time 2 T2), at the end 
of Grade 4, was developed by the French authors of this chapter following the model 
of the ECL test. We wanted to avoid the students having to compose twice from the 
same material. In both cases, a story in 6 images was presented on a page. To 
facilitate the planning of the content of the text, the pupils had first to describe in 
writing each of the images, using some space under each of them. Second, they had 
to write the story told by the comic strip on a specific place at the bottom of the same 
page. There were no time limits for either of the two writing tasks. Only the second 
composed text was analyzed and rated. The same scoring principles as used in Study 
1 were also used in Study 2 for the number of words (length) and the three categories 
of spelling errors (Catach, 1986). All scores were established by only one judge (the 
second author of this chapter) because the number of texts (more than 350) was too 
high to require expert help. Text quality was scored using the ECL rating grid 
(2005): Thirteen pieces of information were considered essential: 9 describing facts 
(e.g., there are two characters; two phones; uses tools etc.) and 4 constituting 
inferences (e.g., he is jealous; he is happy etc.). The same analysis grid with 13 
items (9 + 4) was established for the second story.

6  Results

The means, standard deviations, and concurrent correlations are reported in Table 3 
for the same 173 pupils when they were in the beginning of Grade 3 (upper part of 
Table 3) and then at the end of Grade 4 (lower part of Table 3). The length and 
quality of the text were significantly and positively correlated in both Grade 3 and 
Grade 4. The longer the composition, the higher the quality. However, this result 
may be a consequence of how quality was rated, that is, by the number of pieces of 
information.

All the categories of spelling errors were significantly and positively correlated 
with each other in Grade 3 (range r  =  0.22 to r  =  0.74) and in Grade 4 (range 
r = 0.37 to r = 0.86). These findings suggest that pupils who produce errors from 
one category of spelling errors also produce errors from the other categories of 
spelling errors. Finally, in Grade 3, the total number of spelling errors was not 
correlated with the length and quality of texts, thus, replicating the finding for Grade 
3 in the Study 1. Then, in Grade 4, the correlations between the number of spelling 
errors and written text production became negative and significant: r = −0.17 for 
text length and r = −0.32 for text quality. The more frequent the spelling errors, the 
shorter the text and the lower its quality. Clearly the relationship between spelling 
and written text production was different within Grade 3 than within Grade 4 in the 
French pupils. See Table 3.
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Table 3 Descriptive statistics for the different variables, and their correlations in study 2

Means SD 2 3 4 5 6

Third grade
1 Length (words) 60 22 0.25** −0.06 −0.11 −0.007 −0.08
2 Quality (/13) 5.7 1.9 – 0.06 −0.04 −0.10 −0.05
3 Phonographic errors 1.8 3.5 – – 0.22** 0.23** 0.55***
4 Lexical errors 9.6 6.4 – – – 0.32** 0.80***
5 Morphological errors 9.9 5.5 – – – – 0.74***
6 Total errors 21.2 11.1 – – – – –
Fourth grade 2 3 4 5 6
1 Length (words) 122 43.5 0.35*** −0.08 −0.20** −0.10 −0.17*
2 Quality (/13) 7 2.6 – −0.21** −0.23** −0.31** −0.32**
3 Phonographic errors 0.7 1.9 – – 0.37*** 0.42*** 0.61***
4 Lexical errors 5.4 2 – – – 0.54*** 0.85***
5 Morphological errors 8.4 4.5 – – – – 0.86***
6 Total errors 14.6 8.9

Table 4 Correlations between written composition and spelling errors in grades 3 and 4

Fourth grade

Third grade

1 Length 
(words)

2 Quality 
(/13)

3 Phono- 
graphic errors

4
Lexical 
errors

5
Morpho- 
logical errors

6
Total 
errors

1 Length 
(words)

0.22** 0.15* −0.10 −0.19* −0.09 −0.18*

2 Quality (/13) 0.13 0.21** −0.08 −0.22 −0.08 −0.23*
3 Phono- 
graphic errors

−0.05 −0.02 0.57*** 0.19** 0.11 0.35***

4 Lexical 
errors

−0.03 −0.18 0.35*** 0.45*** 0.12 0.43***

5 Morpho- 
logical errors

−0.04 −0.25* 0.35*** 0.12 0.20** 0.46***

6 Total errors −0.03 −0.23* 0.48*** 0.43*** 0.46*** 0.52***

Longitudinal Correlations for Written Text Measures Table 4 reports the correla-
tions between Grade 3 and Grade 4 on the two written text composition measures 
(length in words and rated quality) and each of three kinds spelling errors (phono-
graphic, lexical, and morphological) as well as total spelling errors. As shown in 
Table 4, text length for Grade 3 was significantly and positively correlated with text 
length for Grade 4, and Grade 3 rated quality of text was significantly and positively 
correlated with Grade 4 rated quality of text. However, text length in Grade 3 was 
not significantly correlated with text quality in Grade 4.

Longitudinal Correlations for Kinds of Spelling Errors and Total Spelling 
Errors Phonographic errors in Grade 3 were significantly and positively correlated 
with phonographic, lexical, and morphological spelling errors and total spelling 

Concurrent and Longitudinal Relationships Between Written Composition (Length…



142

errors in Grade 4. Lexical spelling errors in Grade 3 were significantly and posi-
tively correlated with phonographic, lexical, and total spelling errors in Grade 4 (but 
not morphological spelling errors in Grade 4). Morphological spelling errors in 
Grade 3 were significantly and positively correlated with morphological spelling 
errors and total spelling errors in Grade 4. Total spelling errors in Grade 3 were 
significantly and positively correlated with phonographic, lexical, morphological, 
and total spelling errors in Grade 4.

Longitudinal Correlations for Spelling Errors (Kinds and Total Number) and 
Written Text Measures The length of the composed text in Grade 3 was not cor-
related to the total number of spelling errors in Grade 4, but the quality of the com-
posed text in Grade 3 was negatively and modestly correlated with the total number 
of spelling errors in Grade 4. Producing low quality texts in Grade 3 predicted 
morphological spelling errors and total spelling errors in Grade 4; these correlations 
were statistically significant and negative. Those with the higher text quality in 
Grade 3 produced fewer morphological spelling errors or total spelling errors in 
Grade 3. Reciprocally, total spelling errors in Grade 3 were significantly but nega-
tively correlated with text length and text quality in Grade 4. Students who produced 
more spelling errors in Grade 3 wrote shorter texts that were of poorer text quality 
in Grade 4.

Three regression analyses were conducted. The first one was about whether the 
different types of spelling errors in Grade 3 predicted the total percent of spelling 
errors in Grade 4. Only phonographic (β = 0.39; t(170, 4) = 6.36 p < 0.0001) and 
lexical (β  =  0.41; t(170, 4)  =  6.63 p  <  0.0001) were significant; and the model 
explained 39% of the variance. The second one tested whether, once Grade 3 text 
length was controlled for, the number of spelling errors in Grade 3 would predict 
text length at the end of Grade 4. The model explained 8% of the total variance. 
Grade 3 text length had the more important weight (β  =  0.21; t(171, 2)  =  2.91 
p < 0.005) followed by the total number of spelling errors (β = 0.17; t(171, 2) = −2.29 
p  <  0.03); there were no significant interactions. The last regression analysis 
investigated whether, once text quality in Grade 3 was controlled for, the different 
spelling errors in Grade 3 predicted text quality in Grade 4. The model explained 
14% of the total variance: the text quality in Grade 3 had the more weight (β = 0.21; 
t(168, 4) = 2.85 < 0.005), followed by lexical errors (β = −0.15; t(168, 4) = −2.01 
p  <  0.05). Phonographic errors (β  =  −0.3; t(168, 4)  =  −1.79 p  =  0.07), and 
morphological errors (β = −0.13; t(168, 4) = −1.58 p = 0.09). had no significant 
contribution. There were no significant interactions.

7  General Discussion

Our main objective was to explore in an orthographic system like French, if spelling 
is related concurrently to written composition within specific grade levels (Grade 3, 
Grade 6, or Grade 4) and longitudinally across grade levels (Grade 3 and Grade 6 or 
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Grade 3 and Grade 4). French spelling is interesting because it includes phonographic 
irregularities (i.e., inconsistencies), lexical difficulties, and numerous morphological 
silent marks (e.g., plural noun, adjective, and verb agreement). One of the 
longitudinal analyses was conducted on a medium-sized sample (N = 79) followed 
from Grade 3 to Grade 6; the second longitudinal analysis was conducted on a 
larger-sized sample (N = 173) from the beginning of Grade 3 to the end of Grade 4. 
In each longitudinal study, pupils were asked in every grade to compose narrative 
texts either from verbal instructions (Study 1) or from strips (Study 2). Text length, 
text quality, and three categories of spelling errors were coded and analyzed. Scores 
in Study 1 were collected from five expert teachers trained to assess children’s text 
productions; this was possible due to the low number of texts to score (about 16 per 
judge). By contrast, all scores in Study 2 were established by only one judge. The 
high number of texts also justified using a common frame applied to different topics 
to prompt children’s production. Despite these differences between Studies 1 and 2, 
the same two important results emerged.

First, both significant concurrent and longitudinal relationships were observed, 
as in Abbott et al. (2010) for English spelling and composing. Both text characteristics 
(i.e., length and quality) and total spelling errors were significantly correlated with 
the corresponding measures longitudinally across grade levels, in Study 1 between 
Grade 3 and Grade 6, r = 0.25, r = 0.39 and r = 0.34 respectively; and in Study 2 
between Grade 3 and Grade 4, r = 0.22, r = 0.21, and r = 0.52 respectively (see 
Tables 2 and 4 for details). These findings replicated despite different samples, 
different scoring processes and some differences in study designs. In addition, the 
phonographic and lexical spelling errors were correlated, but not with morphological 
spelling errors between Grades 3 and 6 (Study 1); but phonographic, lexical, and 
morphological spelling errors were correlated between Grade 3 and Grade 4 (Study 
2). The nature of morphology learning for spelling may change more from Grade 3 
to Grade 6 than from Grade 3 to Grade 4 (Abbott et al., 2016).

Second, when performances in text composition (i.e., length and quality) in 
Grade 6 (Study 1) and in Grade 4 (Study 2), were regressed on Grade 3’s text 
characteristics and spelling errors, text length and text quality in Grade 3 explained 
the largest part of variance in text length and quality in Grades 6 or 4, respectively, 
for the first or second study. Once the autoregressors were entered, total spelling 
errors contributed significantly and negatively to composition performances. 
Students who made more spelling errors in grade 3 wrote shorter and lower quality 
texts in later grades. Further analyses showed that the errors with the most weight 
were the phonographic and lexical errors. Again, this was an unexpected result 
insofar as national assessments in France (Andreu & Steinmetz, 2016) have reported 
evidence that morphological errors are the most frequent and the most troublesome 
in students’ written compositions.

Future research should continue to investigate the concurrent and longitudinal 
relationships of spelling and written composition in orthographies for different 
languages as well as the instructional applications of these differences. Whereas 
normed measures allow comparisons of developing writers to others of the same age 
or grade on spelling and written compositions skills (Graham et al., 1997), use of 
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coded spelling errors and written text length and quality, as used in Study 1 and 
Study 2, is based on the kind of assessment classroom teachers can perform on 
classroom writing tasks and use to tailor instruction to individual students to 
optimize their writing development.
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It Was a Dark and Stormy Sentence: 
Teaching the Fine Art of Sentence 
Construction

Bruce Saddler

Abstract Learning to compose a variety of effective sentences is an important ele-
ment within the writing process and one of the first tasks writers take on when learn-
ing to communicate in writing. Although creating a sentence may seem simple, for 
many writers it can be quite challenging. To improve sentence construction skills, 
writers need to develop an ability to place clear ideas into a variety of sentence for-
mats using a style that is pleasing to the reader. One well-research method to teach 
sentence construction skills is sentence combining. In this chapter sentence combin-
ing is introduced and situated within the writing process. Additionally, the theoreti-
cal benefits and practical applications are reviewed along with recent empirical 
studies. Finally future directions for research are suggested.

Keywords Sentence combining · Sentence construction · Writing difficulties · 
Grammar · Syntax

1  Introduction

Once upon a time, when I was a young classroom teacher, I struggled with teaching 
various aspects of the writing process to my students. The processes of writing, 
including planning, drafting, and revision seemed far beyond their reach as they 
were challenged by seemingly basic tasks such as sentence construction. Many of 
my students wrote only very simple sentences, or sentences connected with a long 
series of “ands”. My experiences taught me that writing is a very tough skill to teach 
(and to learn) because of all the sub-components involved. I remember often 
wondering where to begin and where to go with my instruction.

I looked to other teachers at my school for suggestions and then read through the 
bits of literature on the topic that I could find, without much satisfaction. One day I 
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remember receiving an advertisement for a writing workshop called “I wrote 10,000 
words today,” which seemed a lofty goal when compared to the brief segments of 
text my young writers were creating for me. The title intrigued me and so I went. 
The presenter was Dr. Steve Graham, then on faculty at the University of Maryland 
College Park. I sat through his day long workshop taking copious notes about the 
power of harnessing self-regulation, direct instruction, and strategies to teach the 
components of writing.

At the end of the workshop I introduced myself to Dr. Graham and shared my 
desire to learn more about the mysteries of writing instruction. He mentioned an 
opportunity to come to Maryland as a Ph.D. student with him advising my program 
of study, and the chance seemed too good to let slip by. I applied and started my 
studies in the summer of that same year.

As anyone who has earned or is earning a doctoral level degree well knows, one 
of the main goals is to decide the topic for your dissertation. Since there were many 
areas of writing that interested me, I had difficulty deciding what to focus on. My 
initial thoughts centered on grammar instruction as that is what I had utilized in my 
own teaching. However, Steve, who at that point was my doctoral advisor, suggested 
I take a look at an older writing intervention called “sentence combining”. By that 
point in my program I had learned two things about Steve: he liked the Peanuts 
comics by Charles Schultz, and you could trust his ideas about writing completely. 
I began to explore the literature spurred by Steve’s suggestion, finding sentence 
combining to be a method to teach a variety of writing skills in a way that I had 
never thought about before. The more I read the numerous research studies, papers, 
reports, and books written about sentence combining the more I was convinced that 
teachers needed to incorporate this skill into their writing instruction.

I finished that dissertation. Steve was the chair of my committee and sentence 
combining my topic. Since graduating, I have continued my work with sentence 
combining at a research University. During my career I have conducted numerous 
studies about sentence combining’s effects on young writers, received several grants 
to fund my research, written many journal articles and presented the benefits of 
sentence combining at conferences and workshops in the U.S. and abroad. But 
before I begin expanding on my contributions to sentence combining, sentence level 
interventions need to be situated within the larger arena of the writing process.

2  Writing Process

Now as anyone who has researched or taught writing knows, skill with written com-
munication is an exceedingly intricate process to teach effectively and learn compe-
tently (Scardamalia & Bereiter, 1986). This has certainly been my experience as 
both a teacher and researcher of writing.

Yet writing must be taught and learnt during the school years as it is not only a 
critical skill for students during their school years, but also an important element for 
success in many careers after graduation. Any writer, from weekend warrior to 
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Pulitzer Prize winner, must manage a tasks including planning, organizing, revising, 
and editing of text that may operate recursively, and at times nearly simultaneously, 
while creating a composition. Of these skills, I believe that composing focused, 
meaningful, and interesting sentences that deliver well-defined ideas to a reader, can 
be exceptionally challenging.

Sentence construction is one of the first tasks writers take on when learning to 
communicate in writing. Young writers run into sentences early in their writing 
experiences even before entering primary classrooms. In fact, even very young 
writers start to string words together in an effort to transmit their ideas. These 
sentences, containing words or word-like representations and scribbled with crayons 
or painted with finger paints, represent the building blocks of coherent and effective 
writing, and these first sentences can set a writer on journey towards the ability to 
effectively construct sentences; a characteristic of expert writing (Beers & Nagy, 
2009; Berninger et al., 2011).

Constructing a sentence may seem a simple task, yet consider the many skills 
and processes involved. In my own writing my sentence begins with a thought as I 
decide what I am trying to say (my message) and to whom (my audience) I am 
saying it to. (Right now I am wondering who will be reading this and what they 
think of my ideas so far!) I might begin by asking what my audience needs to hear 
on this subject? Then I must decide how to begin the sentence. More questions 
might arise: What word might work best? What word should come next? Is there a 
better word that I can use here? Words are tough and require much consideration, 
for as Mark Twain once wrote, “the difference between the almost right word and 
the right word is the difference between a lightning bug and lightning.” As the 
sentence grows I must control the words and ideas to make certain there is a logical 
flow and rhythm. When the sentence is finished I must conclude with some form of 
punctuation. I must then check the just completed sentence to make certain it 
actually says what I intended to say and follows the grammatical rules of my 
language. If not, then I need to revise my work by perhaps adding, changing or 
taking away words. I might also have to adjust the punctuation or delete the entire 
sentence and start again. Then the process begins again as I plow into my next 
sentence. This new sentence must fit logically with the prior sentence and continue 
the idea being presented while offering new information.

At frequent points I must pause my forward thinking and reflect on what has 
been produced. While reading back through my existing text I may ask myself: 
Have I written too many short, choppy similar sentences? Are there fragments, run- 
ons, or ramblings? Do too many begin with the same word? Are too many of the 
same length or passively written? Finally, and perhaps most importantly, I must test 
all of my sentences as a complete composition to ensure they are accurately 
conveying the intended message I wanted and make corrections as needed just as I 
did for each individual sentence.

Even in this simplistic scenario of my composing, which is only a shallow repre-
sentation of the deep cognitive machinations actually going on, sentence construc-
tion is clearly a complex process. To improve sentence construction skills, writers 
need to develop an ability to place clear ideas into a variety of sentence formats, for 
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example, by expressing their thoughts via mixtures of simple, compound, or com-
plex sentences as appropriate, instead of a series of simple ones connected by coor-
dinating conjunctions.

They must also develop a style of writing that is adapted to the audience and 
genre. Style in writing can be considered a writer’s way with words (Nemans, 1995). 
For example, how a writer decides on the best syntactical arrangements in a given 
piece of writing relates directly to and reveals their particular style. Style is a writer’s 
“fingerprint” representing their unique interpretation of message creation. Five 
different writers, if given a particular topic and a specific set of data about that topic, 
would likely craft five uniquely formed compositions, each with a particular style. 
That style sets them apart from other writers. This can easily be seen in professional 
writers whose style can run the gamut from Hemingway’s plain and direct wording, 
to the intensely vivid, expansive prose such as Victor Hugo mastered. These writers 
each have a singular rhythm and pattern that is obviously effective.

Though it’s imperative for any writer to create well-structured sentences, and to 
develop a signature style in their writing, doing so can be demanding. So much so, 
in fact, that many writers in the elementary grades may struggle with constructing 
sentences, and writers who struggle with writing, including writers with learning 
disabilities (LD), may have considerable difficulties that impact their sentences in 
several ways when compared to typically achieving writers: their sentences may be 
shorter, simpler, and less grammatically correct, with capitalization, punctuation, 
and spelling errors that reduce their overall quality (Graham et al., 2017). Often 
their stories are brief containing few sentences that may be filled with words of 
seven letters or less (Houck & Billingsley, 1989). Their sentences may feature word 
omissions or improper ordering, incorrect verb and pronoun usage or missing 
subjects and verbs, and a less varied, and many times less effective, vocabulary 
(Englert & Raphael, 1988; Morris & Crump, 1982). Additionally, the connector 
“and” is overly relied on when trying to link their thoughts together (Anderson, 
1982). Finally, students with LD had lower motivation to write when compared to 
their typically developing peers (Graham et al., 2017). When added together, it’s not 
unreasonable to believe these factors could make their compositions harder to 
understand, less enjoyable to read, and less likely to be rated well when scored.

Now for many writers, sentence construction (or syntax) skills so important in 
creating a variety of effective and engaging sentences, actually can improve with 
age alone (cf. Hunt, 1965; O’Donnell et al., 1967). However, the gap between the 
syntactical maturity of writers with disabilities and without appears to increase with 
age (Andolina, 1980). For many children with disabilities, controlling and 
manipulating sentences may indeed improve with age, but at a slower pace whereas 
typically developing writers show periods of rapid improvement during the primary 
and intermediate grades. Practically speaking, this means that the syntactic maturity 
of the writings of children with disabilities remains very simple and less effective as 
written language becomes more important to school success and more syntactically 
complex (Morris & Crump, 1982). Unfortunately, this performance gap is not 
closed by time, maturation, or typical school interventions (Christenson et al., 1989; 
Newcomer & Barenbaum, 1991).
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There are several reasons researchers and teachers should improve sentence writ-
ing ability with empirically based interventions: First, sentence production difficul-
ties may interfere with planning, content generation, and revising of text because 
the writer’s attention is occupied with lower level skills depleting cognitive resources 
needed for higher level processes (Graham et al., 2017). Second, a writer lacking 
knowledge of effective sentence level skills may not be able to translate their ideas 
into text (Hayes & Flower, 1986), which could reduce the lucidity of the communi-
cation. Lastly, difficulties constructing well-designed and grammatically correct 
sentences may reduce the appreciation of the ideas within the composition by mak-
ing the material more difficult for others to read.

Researchers have considered the importance of intervening on the sentence level. 
For example, Graham et al. (2012) suggests that less skilled writers need to develop 
competence in framing ideas within a variety of sentence formats, for instance, a 
compound or complex sentence rather than a series of simple ones.

This idea is not a new one, as since the mid 1960s researchers when researchers 
first suggested that schools prompt students to create more syntactically “mature’ 
sentences. For example in a seminal sentence level writing study by Hunt (1965), 
schools were advised to facilitate student’s ability to create mature writing patterns. 
Although the recognition of the importance of teaching sentence construction skills 
has been consistent for many years, how best to teach such skills has undergone 
many changes. Recently, researchers have suggested that teaching methods to 
accomplish this could involve direct, motivating and stimulating language 
experiences that accelerate syntactical pattern development during the school years 
(Troia, 2014) but this was not always the prevailing wisdom.

During the 1960s and 1970s grammar was the preferred sentence level instruc-
tional method in the United States. Such instruction focused direct teaching of parts 
of speech and sentence types alongside the diagramming of sentences to identify 
constituent elements. However, a seminal writing meta-analysis by Hillocks (1986) 
revealed that the widespread study of grammar did not contribute to the quality of a 
student’s writing, or the use of proper mechanics. In addition, grammar taught in a 
formal manner and removed from actual writing had bored writers, decreasing their 
desire to write (Jean & Simard, 2011). Dissatisfaction with these outcomes stimu-
lated researchers to advance sentence combining as an alternative method of 
improving sentence level writing ability.

3  Sentence Combining

Sentence combining practice involves explicitly teaching students how to manipu-
late or rewrite short, syntactically simple sentences into sentences that are more 
varied in terms of style, as revealed in the arrangement of words and word choice, 
and complexity, represented by length and syntactic structure (Saddler, 2009). For 
example, a series of simple sentences a young writer might produce such as: “The 
sky was blue. The sky was sunny. The sky was beautiful.” could be combined in 
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differently, for example: “The sunny blue sky was beautiful”. Or, “The beautiful sky 
was sunny and blue”. Or “The sky, which was sunny and blue, was beautiful”. The 
modest act of playing with the options available in their syntax can help writers 
think about the sound and substance of their language and how they may best 
represent their ideas.

Sentence combining is derived directly from Chomsky’s transformational- 
generative grammar theory (1957). Chomsky believed traditional Latinate grammar 
inadequate for describing the intricacies found in the English language. So he 
proposed a language theory he believed adequately explained syntactical structure 
formation that contained transformational rules working alongside existing 
grammatical rules.

This new theory, transformational-generative grammar, purported that language 
can be modeled through mathematical-like formulas that govern it through a finite 
set of rules for sounds, word formation, and syntax. Through these rules, Chomsky 
attempted to explain how language users can create complex sentences from just a 
few basic (or kernel) sentence patterns; the kernel sentences being the spoken or 
written expressions of the essential thoughts of the writer. In the English language, 
kernel sentences are simple sentences (S) consisting of a subject (NP) and a predicate 
(VP). In mathematical terms, this arrangement could be represented as 
S = NP + VP. Chomsky believed that typical sentences in written texts consist of 
many basic kernels, each adding to the general gist of the text.

Sentence combining researchers embraced Chomsky’s theories, basing their 
practice on the notion that the sentences we actually speak or write are derived from 
these kernel sentence units. In both transformational-generative grammar and 
sentence combining, the kernel states can be considered the “deep structure” or the 
underlying idea for the “surface structure” that is created or generated when kernels 
are “transformed” or changed. A writer analytically combines these minimal 
sentences to create a variety of possible sentences best fitting their goals. For 
example, the sentence “I quitted my seat, and walked on, although the darkness and 
storm increased every minute, and the thunder burst with a terrific crash over my 
head.” (Shelley, 2003, p. 68) represents the surface structure of a deep structure that 
began in Mary Shelley’s mind, perhaps in the form of “kernels” or basic sentences 
such as these:

I quitted my seat.
I walked on.
The darkness increased.
The storm increased.
The increase was by the minute.
The thunder burst.
It burst with a crash.
The crash was terrific.
The thunder was over my head.

These kernels could be transformed in many ways, for example:
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• With the darkness and storm increasing every minute, I quitted my seat and 
walked on though the thunder burst with a terrific crash over my head.

• As the terrific crash of thunder burst over my head and the darkness and storm 
increased by the minute, I quitted my seat and walked on.

There is reason to believe that professional writers engage in this same practice as 
they think of different ways to say something. James Joyce, for example, would 
walk the streets while mentally rearranging the words of a single sentence until he 
found the right combination. If reorganizing the deep structure of text is at the heart 
of sentence combining practice and, as the theory goes, at the heart of the writing 
process itself, then SC practice may represent the same types of activities real 
writers engage in when composing.

Sentence combining practice allows writers to work through problems they may 
encounter while creating and manipulating text during writing. When writers, such 
as James Joyce, compose sentences and paragraphs, they make decisions about 
vocabulary and sentence structure, the arrangements of words within their sentences, 
adding, subtracting or rearranging as needed. It is unlikely they are only trying to 
create longer sentences; therefore, that should not be the end goal of SC practice 
either. Instead the end goal of SC should be to in many cases to say more in fewer 
words (Strong, 1986) and to say those words in the best way possible. To reach this 
goal, SC practice should prompt students to consider syntactic options in their 
writing through practice in consciously controlling and manipulating syntax. 
Through this practice students can learn that improvements in the clarity and variety 
of their sentences can help improve the overall quality of their compositions rather 
than the length alone. Through practicing various sentence combinations, students 
learn that they can choose or “judge”, whether the sentences should be combined, 
and if they are to be combined, how best to combine them.

The reality is that what is usually needed in any writing is a variety of sentences. 
The writer could add shorter sentences for the impact brevity can provide. Longer 
sentences could be used for the conveyance of complex ideas that require the writer 
to create a more comprehensive explanation. SC practice helps students come to 
understand when sentences might be better left short, or might be more effective if 
made longer. In other words, SC practice can help writers understand the choices 
available to them at the sentence level (Saddler & Asaro-Saddler, 2010).

Although these may seem to be routine acts, they are not for many writers. Such 
writers may need to hear and read many sentence constructions that would not 
initially come to their mind while writing. Unfortunately though, hearing and 
reading are not enough; they also need to physically try out the sentence forms they 
are taking in by actively manipulating the syntax in writing (Moffett, 1968). 
According to Moffett, only a comparison of sentence alternatives—in the context of 
what the author is trying to accomplish will teach this type of judgment. Following 
this line of reason then it’s only through comparing various combinations of the 
same sentences that students can sense the slight changes to meaning various 
sentence combinations have and the effect those sentence changes may make on the 
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overall meaning of the composition. There is no writing activity better suited than 
sentence combining to accomplish this.

Combining sentences in frequent sessions where the exercises are carefully mod-
eled and openly discussed can expose writers to a variety of syntactic structures they 
can utilize while composing or revising to convey their ideas more effectively. In 
addition, such practice can also provide writers with a systematic method to explore 
language without the need to generate content/ideas, thus reducing some of the 
cognitive burden associated with the composing process. The exercises can provide 
a venue for playing with words and ideas while also providing focused, interesting 
language experiences. In comparison to grammar instruction, such practice repre-
sents applied use of syntax rather than knowledge about syntax and grammati-
cal rules.

4  Theoretical Principles

The benefits of sentence combining practice are based on three theoretical princi-
ples. First, writers need instruction in formulating a clear understanding of the writ-
ten sentence, the limits of the simple sentence, and the syntactic options that are 
available to them when crafting sentences (Neuleib & Fortune, 1985). SC practice 
can help writers learn and practice the language choices available to them (Saddler 
& Preschern, 2007). Although real writers may not typically write down strings of 
kernel sentences and then combine them as students will do while practicing SC, 
writers will draft a version, then adjust and revise that version, perhaps several 
times, before finally coming close to their final message. Students can use sentence 
combining practice to mimic this process of revision and adjustment by systematically 
trying out various sentence forms and exploring the options and syntactical 
alternatives available to them at the sentence level in their writing (Saddler & 
Preschern, 2007).

Sentence combining exercises, by presenting students with sets of simple sen-
tences and requiring them to combine those sentences any way they wish as long as 
the product is grammatical, allows for the possibility of more than one “right” 
answer. This outcome, the awareness of the existence of acceptable alternatives, 
should be encouraged and can become itself a subject of instruction (Nutter & 
Safran, 1984). SC allows writers to practice the delicate art of adjusting the 
placement of information in their sentences to better transmit their message to the 
audience. Sentence combining practice also encourages writers to tighten and 
clarify their thoughts by de-combining lengthy sentences, or by rearranging, 
elaborating, or editing parts of sentences while also varying the sentence patterns 
appearing in paragraphs.

Second, once writers become more comfortable and fluent with the process of 
sentence formation and re-formation, the overall cognitive strain of writing may be 
decreased (Graham, 1982), and the student can free up cognitive space (i.e. working 
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memory) for higher level functions including navigating the processes of writing, 
considering the audience’s needs, and the overall goals of the assignment.

We use working memory to store and process information, however working 
memory has a limited capacity, meaning any activity that makes demands on 
working memory may interfere with another activity. In writing, if an activity such 
as handwriting, spelling, punctuation, or sentence construction for example occupies 
too great an amount of working memory, the writer has little “cognitive capital” left 
to use on other functions. This may have a direct impact on the writers’ ability to 
fluently produce ideas. However, as writers mentally and operationally manipulate 
syntactic structures through frequent SC practice, they may in essence make their 
syntactic skills more automatic, and in doing so freeing mental energy (Saddler 
et al., 2018; Stotski, 1975).

Third, gains in syntactic fluency lead to quality writing (Strong, 1986) and 
research suggests that SC helps increase syntactic maturity or fluency in writers 
(e.g., Hunt, 1965). The basic theory behind syntactic fluency is that skilled writers’ 
produce quality writing and one possible evidence of writing skill is syntactic 
fluency. This theory is supported by evidence suggesting raters tend to score writing 
with a high degree of syntactic maturity as superior in quality (Phillips, 1996). In 
addition, syntactic complexity may also elicit more favorable responses from 
competent readers (de Beaugrande, 1985). Therefore, as the theory goes, if a writer 
makes gains in syntactic fluency those gains may contribute to quality writing 
(Strong, 1986).

5  Research Base

Sentence combining has a lengthy research base. In fact, over 90 studies conducted 
during the last 6 decades have demonstrated that sentence combining is an effective 
method for helping students produce more syntactically complex sentences (cf. 
Gale, 1968; Hunt, 1965; Mellon, 1969; O’Hare, 1973) and may improve the overall 
quality of compositions (cf. Combs, 1975; Perron, 1974).

Sentence combining researchers have focused on two essential questions: First, 
what effect does sentence combining have on a writers’ syntactical maturity? 
Second, can sentence combining improve the overall quality of writing?

Research indicates sentence combining practice improves the syntactical matu-
rity of children at nearly all grade levels. Hillocks (1986) reported that over 60% of 
the sentence combining studies performed between 1973 and 1985 produced sig-
nificant results on measures of syntactical maturity while 30% reported improve-
ments at a non-significant level and only 10% demonstrated no improvements or 
mixed results. As Kerek et al. (1980) stated, sentence combining “has been proven 
again and again to be an effective means of fostering growth in syntactic maturity” 
(p. 1067). However, research has not provided a definitive answer to the second 
question. Although researchers attained significant increases in writing quality after 
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sentence combining practice (e.g., Saddler & Asaro, 2008), others found non-signif-
icant or mixed results (Hillocks, 1986).

Three important publications provide additional support for SC. First, an exten-
sive analysis of grammar and sentence combining literature in England conducted 
by the English Review Group (Andrews et al., 2006) concluded that the extensive 
45 year history of sentence combining research suggests that sentence combining 
has been proved to work and should be considered as an important element in a 
repertoire of activities, especially for 7–14 year olds, where most of the research has 
been conducted. Furthermore, in Writing Next: A Report to the Carnegie Corporation 
(Graham & Perin, 2007), sentence combining had a consistently positive and mod-
erate effect on writing and was listed among the practices recommended for inclu-
sion within effective writing programs. These findings echoed the same conclusion 
of Hillocks (1986) when he stated “research shows sentence combining, on the 
average, to be more than twice as effective as free writing as a means of enhancing 
the quality of student writing. If we want our students to become conscious of writ-
ing style and actually to improve their own, I cannot recommend any pedagogy 
more enthusiastically than sentence-combining exercises. Research shows that sen-
tence combining improves the overall style of the writing of most students who 
practice it” (Hillocks, 1986). Additionally, Graham et al. (2015) conducted a meta-
analysis on effective writing practices and concluded that teaching sentence con-
struction skills through sentence combining improved the writing of students in 
grades 4–7, with an effect size of 0.56. Together, these three studies suggest that SC 
instruction yields positive outcomes.

Unfortunately, most of the research of sentence combining as an instructional 
method is rather dated—mostly being from the 1960s to 1970s—and limited to the 
upper grade levels. Encouragingly, there have been important attempts to update 
and expand the literature base within the last 20 years. Three studies with younger 
writers provides further support for sentence combining practice while extending 
prior research in several important ways.

Saddler and Graham (2005) Saddler and Graham (2005) were the first to explore 
the effects of sentence combining practice using a peer assisted grouping arrangement 
versus traditional grammar instruction. In this study 44 students were selected from 
all fourth-grade students in 9 classrooms within three schools in the Washington 
D.C.  Metropolitan Area. The students were identified as skilled or less skilled 
writers based on the Test of Written Language, 3rd edition (TOWL-3) results and 
teacher report. Students were paired and assigned a sentence combining or grammar 
instructional condition. Participants in each condition received 30 lessons, 25 min 
in duration, three times per week for 10 weeks.

Instruction was scaffolded via explanation and modeling in both groups with the 
SC group practicing four sentence combining procedures and the grammar group 
several parts of speech. The experimental group was first taught how to combine 
sentences using the conjunctions and, but, and because, then adjectives and adverbs, 
and finally adverbial and adjectival clauses. The instructor explained and modeled 
performing particular sentence combinations prior to the guided practice phase. 
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During guided practice, students were placed in dyads (one stronger writer, one 
weaker writer) and worked on writing their own solutions to the exercises. During 
the independent practice phase, the pair wrote a short story and revised pieces 
utilizing the sentence combining strategy to help generalize the sentence combining 
skill being learned. Using the peer assisted grouping arrangement, one student 
assumed the role of the coach while the other student applied the strategy during 
both the composition and revision process.

The grammar instruction component concentrated on skills associated with 
nouns, verbs, adjectives, adverbs, subjects, and predicates. The instructor modeled 
and explained how to appropriately apply a part of speech in a sentence. The students 
worked in pairs during guided practice completing exercises that required supplying 
of a missing part of speech in a sentence. The grammar instruction pairs also 
engaged in writing a short story and revising their pieces utilizing in a manner 
identical to the experimental group.

To assess treatment effects participants wrote and revised a story and completed 
sentence combining progress monitoring measures during the interventions. 
Analysis revealed a statistically significant effect of sentence combining instruction 
on all progress monitoring and standardized assessment measures. Participants in 
the sentence combining condition were twice as likely to combine two or more 
sentences into a semantically and syntactically correct single sentence than those 
students in the grammar instruction condition. Effects in the area of revision were 
more modest but moderate and still indicative of a higher level of achievement for 
the students in the sentence combining condition. Additionally, for the students in 
the sentence combining condition, post-test story quality improved to some extent 
in this study whereas in the grammar condition it was unchanged.

Saddler et al. (2008b) A replication single subject design study was conducted in 
2008 by Saddler, Behforooz and Asaro. In this study students with and without 
documented learning disabilities were provided with sentence combining instruction 
with a peer assistance component. Six students were included in the study: three had 
an identified learning disability and three were typically achieving, with all described 
as having weak writing skills by their classroom teachers. Students were randomly 
assigned to instructional pairings.

This study extended Saddler and Graham (2005) in two ways. First, exercises 
were included to assist in generalization of the sentence combining skills from 
sentence creation to paragraph writing. Secondly, less skilled writers were paired 
with more skilled writers to assess the ability of the less skilled writer to learn the 
skills from a more able peer. Each student pair received 18 lessons, 25  min in 
duration, separated into three units of instruction, three times a week for 6 weeks.

Lessons contained similar procedures to Saddler and Graham’s (2005) study, 
however two lessons in this study focused on generalization. In the third lesson, the 
students were asked to apply the sentence combining skills they had been practicing 
in isolated exercises to a paragraph revising transfer task. The fourth lesson provided 
the students with a topic and several random facts written as phrases. The students 
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were instructed to take those phrases and combine them into sentences to form a 
cohesive paragraph.

Treatment effects were measured using a sentence-combining task, story quality 
(based on a rubric), writing complexity, and frequency of use of taught sentence 
combining constructions in connected text. Results indicated that each student 
improved their ability to combine sentences at a very significant level of effectiveness. 
In addition, all of the students improved the quality of their stories and the complexity 
of their sentences.

Saddler et al. (2008a) The effect of a sentence combining and peer assisted group-
ing strategy was studied further in another single subject design by Saddler et al. 
(2008a). As in Saddler et al. (2008b), sentence-combining practice with a peer assis-
tance component was employed with the addition of a parallel writing task, a Peer-
Editor Checklist to improve the transfer of the sentence-combining skills to story 
writing, and the collection of anecdotal evidence regarding the efficacy of the 
intervention.

Four grade four students with learning disabilities and writing difficulties partici-
pated in paired dyads. Sessions lasting for 35 min occurred three times per week, 
with each pair of writers receiving 18 lessons. The sentence-combining curriculum 
was adapted from the Saddler and Graham (2005) study and involved rewriting 
short, kernel sentences using three units of six lessons each. Each unit contained a 
particular type of sentence construction including adjectives, phrase insertions and 
the use of connectors, “but” and “because” to combine sentence kernels. In addi-
tion, each unit also included a parallel writing piece that was peer- revised using a 
checklist.

Measures used to document instructional effects included sentence-combining 
ability, story quality, number and quality of revisions, and instances of taught 
sentence-combining constructions in connected text. Results indicated that all 
students improved their sentence-combining ability and the quality of their stories. 
The number of revisions attempted improved, however the overall story quality did 
not improve as a result of the attempted revisions. All writers included more of the 
taught sentence combining constructions in their compositions then were present at 
pretest.

Direct practice improved sentence-combining ability in this study as in previous 
sentence-combining studies, however, unlike previous studies, in this study the 
taught constructions appeared to a greater extent in the post test stories than at 
pretest. Additionally, the quality of the posttest stories improved for all of the writers 
and revising behavior increased, yet did not lead to improving quality of second 
drafts. Finally, in this study, unlike the previous two, anecdotal data collected about 
the students’ perception of the strategy revealed that the overall steps of making 
sure sentences made sense was seen as beneficial and that the instruction in general 
was enjoyable. Student comments also suggested that the Peer-Editor Checklist 
increased their ability to identify the use of sentence-combining skills in each 
other’s writing, and make effective revising suggestions as they progressed through 
the intervention.
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The results of these studies add support for the use of sentence combining as a 
method to improve sentence construction ability. Furthermore, these studies 
demonstrate that sentence combining is effective with young writers at various 
ability levels, including writers with disabilities, and may favorably impact the 
quality of compositions and quantity of revisions. This finding is especially 
significant since early intervention using effective instruction may maximize the 
writing development of all children, reduce the number of students who develop 
writing problems from poor instruction, and lessen the difficulties and motivational 
challenges experienced by children with writing disabilities (Graham & Harris, 
2004). These studies also reveal that peer grouping can be an effective instructional 
arrangement during sentence combining practice. Finally, in all of these studies, the 
intervention lesson structure was arranged following the principles of Self-Regulated 
Strategy Development (SRSD; Graham & Harris, 2005) including direct instruction, 
modeling, shared and independent practice and generalization.

Encouragingly, since the publication of these three studies, several other research-
ers have begun to test the potential of sentence combining; for example:

First, Limpo and Alves (2013) examined the effectiveness of two strategy- 
focused interventions on the opinion essay writing ability of fifth and sixth graders 
students. Two instructional groups received either planning or sentence-combining 
instruction over 12 weekly 90-min lessons. Lessons followed the Self-Regulated 
Strategy Development (SRSD) model. The intervention groups were compared with 
a practice control group that received their typical writing instruction. Results 
indicated that when compared to the control group, the experimental group’s 
instruction improved planning, sentence-combining instruction, opinion essay 
quality and text length. A positive correlation between self-efficacy and writing 
quality was found for both intervention groups; and planning instructional effects 
generalized to summary writing.

Second, Lee and Lee (2016) examined effects of sentence manipulation activities 
on reading comprehension finding that sentence level practice enhanced syntactic 
knowledge and reading comprehension on English proficiency tests.

Third, Balthazar and Scott (2018) investigated the effects of a sentence treatment 
on the language performance of 10–14  year old children with specific language 
impairment. Treatment effects were measured by sentence probes administered at 
baseline, treatment, and posttreatment phases, and comparisons of pre-post 
performance on oral and written language tests and tasks. The treatment improved 
performance on the sentence probes for the majority of participants, with the largest 
effect sizes found for adverbial and relative clauses. Treatment gains were discovered 
on a comprehensive oral language test, but not on reading and writing measures. 
The researchers suggest that a focused intervention can produce improvements in 
complex sentence productions of older school children with language impairment.

Fourth, Goodrich et al. (2020) investigated whether sentence-combining instruc-
tion was effective for improving writing outcomes of Spanish-speaking language-
minority (LM) students with poor sentence construction skills. Seven 
Spanish-speaking LM children in third to fifth grade participated in sentence- 
combining lessons to teach adjective placement. Results revealed a functional 
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relation between sentence-combining instruction and student performance on 
sentence-writing probes. In addition, improvement in number of correct writing 
sequences on the sentence-writing probe was found.

Fifth, Telesca et al. (2020) examined the impact of sentence combining with an 
explicit metalinguistic approach in comparison to typical science instruction on 
written expression and understanding of comparison/contrast in science for eighth- 
grade students who struggled with literacy. The researchers found that their 
treatment enhanced the experimental group’s score in listing similarities and 
differences between two science concepts on a graphic organizer, however no 
significant differences between the two groups in their use of syntactic factors 
typical of academic text when responding to a science compare and contrast writing 
prompt were noted.

Finally, Walter et  al. (2021) investigated the effectiveness of a sentence- 
combining intervention as compared with a spelling intervention and a business as 
usual control condition. Participants were 7–10 year old struggling writers, several 
of whom also performed poorly on measures of reading and oral language. Children 
receiving the sentence-combining intervention showed significant improvements in 
the sentence combining measure at post-test and delayed post-test compared to 
those receiving the spelling intervention and controls. Regression analyses revealed 
that participants in the sentence-combining intervention, with a low sentence 
combining score and low reading skills at baseline (or better baseline spelling 
skills), were more likely to show improvements at post-test. The researchers 
suggested that when devising interventions for struggling writers, specific profiles 
of skills should be considered. Specifically, sentence combining may be more 
appropriate for those students whose primary area of difficulty is reading, rather 
than poor spelling or oral language.

These recent studies add interesting and valuable contributions to the existing SC 
literature base by extending the reach of the research to language minority learners, 
metalinguistic approaches, content areas such as science, reading comprehension, 
and different writing genres including opinion essays. Encouragingly, several of the 
studies included elements of SRSD, which has been proven to be a potent method 
of arranging instruction for children with disabilities (Graham & Harris, 2018).

6  Research Supported Benefits

The sentence combining literature, when considered as a whole, indicates it has the 
potential to enhance writing abilities in several meaningful ways:

First, SC practice can raise a writer’s awareness that syntactic options exist in 
their writing and promote their willingness to experiment with a wider range of 
those options thereby improving linguistic performance by introducing students to 
sentence options not within their familiar repertoire (Strong, 1986). Through 
systematic practice opportunities combining sentences into different arrangements, 
the syntactic patterns may become more familiar to the writer (de Beaugrande, 
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1985) and greater familiarity with syntactic options may boost a students’ confidence 
in their ability to manipulate sentence syntax, making them more willing to vary, 
experiment, and innovate in their writing.

Second, by revising practice kernel sentence clusters and considering the effec-
tiveness of the new constructions, SC exercises may help writers to begin to con-
sider how different syntactic options may impact readers (Strong, 1976; Neuleib & 
Fortune, 1985). Hopefully, through this process of making judgments about their 
sentences and how the sentences will be received by an audience, they begin to 
consider how their writing sounds from the readers’ perspective.

Third, discussing sentence combining exercises may also help students become 
confident about punctuation, as the exercises can reveal how punctuation organizes 
sentence elements in situ (Lindemann, 1995). The exercises could prompt 
discussions between writers regarding the types of punctuation needed in a particular 
sentence. For example, a comma may be required especially if a coordinating 
conjunction (for, and, nor, but, or, yet, so) is used as a connector in a new construction. 
However, a comma would not be used if two sentences are combined without a 
connector (i.e. The girl was happy; the boy was unhappy.). A comma could also be 
used after most introductory elements especially long ones (i.e. In the grey house 
with the wide front porch, the boy sat and hoped for time to pass quickly), but can 
be left out if the intro is short (i.e., In time the day became sunnier and happier for 
everyone.) or the writer chooses not to emphasize the beginning of the sentence.

Fourth, sentence combining practice may foster skill in revision. Revising has 
been called a process of transforming sentences (Elbow, 1985). SC can teach basic 
revision skills such as expansion or reordering of ideas, and tightening of language 
(Strong, 1985) and therefore could conceivably be most valuable in the revising 
stage of the writing process. Furthermore, Hillocks (1986) suggests that sentence 
combining might be most effective during the revision process as it offers writers 
practice with alternative syntactic structures they can select for their own 
compositions.

Improving revising skill is important for any writer—but especially so for young 
writers because revising can be so challenging—that many writers avoid the process 
or adopt a least effort strategy by first making changes to the elements in the sentence 
that are easiest to change (Hunt, 1983). Likely this will be only surface corrections 
such as word changes or punctuation adjustments followed by slight elaborations 
(i.e. adding a descriptive word) and deletions (c.f. Nodine et al., 1985). Their last 
choice, and the most cognitively challenging one, will be a partial or complete 
restructuring of their language. One reason for this may be that when revising, 
children tend to avoid tampering with what they call “basic sentence plans” meaning 
the ideas they initially set down in the form of sentences (Scardamalia & Bereiter, 
1986; Hillocks, 1986). But even when writer’s try to change the basic plan, often 
their revisions are not effective, because the original version of the text, present on 
the page, represents so strong a stimulus that it can literally block or inhibit the 
ability of the writer to think and create a new way to say the same idea (Scardamalia 
& Bereiter, 1986).
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When a writer can break from the existing text, if the only alternatives they con-
sider are those that come spontaneously to mind, revision may have little chance of 
success. A writer must deliberately bring alternatives to mind, or the original text 
will win for lack of competition (Scardamalia & Bereiter, 1986). Even very skilled 
writers, ones who can move beyond surface corrections and who display a readiness 
to take an audience into account in their syntactic choices, may not consider the 
relative value of various choices on their message. As a result, although they may 
value the rhetorical impact of a particular choice, they settle too quickly and too 
adamantly on a particular choice without trying other possibilities (Neuleib & 
Fortune, 1985).

For writers who make few revisions, or who settle on first choices without con-
sidering other syntactic options, gaining mindful access to syntactical alternatives 
becomes essential so they might transcend the original text on the page (Scardamalia 
& Bereiter, 1986). Scardamalia and Bereiter (1986), Hillocks (1986), and Hunt 
(1983) suggest that sentence combining practice might provide a hierarchically 
organized and systematic knowledge of syntactic structures that might enable 
writers to thoughtfully consider alternatives in sentence structures.

7  Future Directions of Sentence Combining Research

Although the studies mentioned here are important contributions in updating and 
expanding the research base supporting sentence combining, there is still much 
work left to do as there are many things we need to know about sentence combining. 
First, investigators have not examined the possibility of the cognitive load reduction 
hypothesis for sentence combining instruction. If this hypothesis is valid, a reduction 
in cognitive load should follow sentence combining instruction. For example, the 
amount of time students might take to react to a secondary-task (e.g., an audible 
signal) occurring while they construct sentences should be reduced. Likewise, as 
students improve their fluency with combining sentences, a proportional increase in 
time committed to other writing processes should occur (see Rijlaarsdam & van den 
Bergh, 1996). Secondly, we do not know yet how best to transfer sentence combining 
skills to connected writing. Therefore, future studies need to explore generalization 
as a primary goal. Thirdly, the meta-cognitive aspects of this instruction need to be 
explored since we don’t yet know how a student approaches a sentence combining 
task cognitively, or how such instruction may help reorganize their existing schema 
regarding the act of constructing sentences. Fourthly, the interactions between pairs 
of writers as they approach sentence combining tasks should be recorded and 
analyzed to gain understandings of the cognitive impact acquiring sentence 
combining skills has and in how peer interactions impact that process. Fifth, future 
research should include participants with other disabilities, including emotional and 
behavioral and autism spectrum disorders. Sixth, interventions could include 
reading and vocabulary instruction, since both could impact sentence writing ability. 
Seventh, sentence combining’s impact on revision needs to be explored to a greater 
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degree. We know very little about how SC impacts this area of the writing process. 
Finally, likewise, we need to expand knowledge of the utility of SC in content areas 
and with a variety of writing tasks across genres.

Clearly although much has been explored, there is much work left to do. Teaching 
the fine art of sentence construction is a complex and messy, yet essential, 
undertaking. In my own career, I can say with all honesty that the modest 
contributions I have made to the literature are a direct result of the prompting of Dr. 
Graham to explore sentence combining. I owe any success I have had to Steve and 
his suggestion to take a look at an old method of teaching writing called sentence 
combining. So I leave you with a set of kernels to practice combining:

The Doctor was wise.
The Doctor was helpful.
The Doctor gave advice.
The advice was good.
The advice was about sentence combining.
The Doctor’s name was Graham.
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Building Writing Skills for Summaries 
and Quick Writes

Linda H. Mason and Jenna Basile

Abstract  Students with disabilities often lack the skills needed to complete short 
writing tasks such as summaries and quick writes. This is especially problematic 
given the number of time-limited short writing tasks required during classroom 
instruction and used for assessing learning. Much of the research on writing within 
time constraints has focused on production skills such as handwriting with young 
writers, writing sentences, or writing to curriculum-based measure (CBM) 3-min 
prompts. A smaller group of researchers have also addressed the impact of provid-
ing explicit instruction for supporting the writing process in short extended writing 
tasks such as summaries and quick writes, mirroring what is asked for in classroom 
instruction and assessment. Findings of 14 empirical studies indicate that when 
teachers model and provide structured strategy instruction in combination with pro-
cedures for self-regulation, specifically self-regulated strategy development (SRSD), 
students’ writing improves across quantity and quality measures. Researchers have 
also established that including procedures for fluency building skills in writing 
instruction contributes to writing quality in timed writing tasks. Implications for 
research and for including SRSD instruction for short writing tasks such as sum-
maries and quick writes to support students’ with disabilities writing are discussed. 

Keywords Summaries · Quick writing · Learning disabilities

With the focus on writing across the curriculum (e.g., Common Core State Standards 
Initiatives: NGA, 2010), students’ with disabilities proficiency in expressing ideas 
in a variety of writing formats is critical. Many of these students, however, struggle 
to demonstrate proficiency when writing a restricted/brief written response such as 
a summary or quick write or when writing an extended format such as an essay or 
report. For many students with disabilities, writing within simple and complex for-
mats is challenging due to a lack of the self-regulation and cognitive skills needed 
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for producing and completing a final written product (Harris et al., 2011; Graham 
et al., 2017). Regardless of the format, the lack of writing skills for expressing ideas 
and demonstrating knowledge negatively impacts students’ ability to maximize 
learning. In content classes, for example, writing-to-learn formats such as summa-
ries and quick writes are often used to allow students the opportunity to recall, 
clarify, and question information and to demonstrate their thinking about a topic by 
writing an opinion; and, to allow teachers the opportunity to assess student under-
standing of material read or taught (Frey & Fisher, 2012; Mason et al., 2012). 

In the early 1980s, Brown and Day (1983) noted the difficulty in writing for tasks 
with restricted formats, tasks difficult for many across grade levels and age. These 
researchers established the effectiveness of explicit strategy instruction plus self- 
management training for improving the metacognitive skills needed to write an 
effective summary (e.g., Day, 1986). Given the findings of Brown and Day’s 
research, it follows that this research-based approach for writing instruction, with 
individualized support, would be expected for students who have not yet developed 
the skills to complete short-extended writing tasks independently. In fact, programs 
of intervention research for elementary and adolescent writers have provided frame-
works for effective instruction (e.g., Graham, 2019; Graham et al., 2012; Graham & 
Perin, 2007). Strategy instruction for written expression, for example, teaches stu-
dents how to break writing tasks into manageable subtasks. Instruction that includes 
teaching and developing skills in self-regulation improves students’ self-awareness 
and control (Harris et  al., 2011). Best practice for writing includes scaffolding 
instruction with planned guided and independent practice to support students’ inde-
pendence over time and to foster generalization. In this chapter, we focus on and 
review intervention literature focused on teaching students with disabilities how to 
condense content for writing in structured short formats such as summaries and 
quick writes. 

1  Summarization 

Written summaries for content learning have four critical characteristics; summa-
ries are short (i.e., less than one and one-half page), are written in the author’s own 
words, tell important information, and state information to be learned (Friend, 
2000). Summaries, a type of informative writing, are most often written to support 
learning after reading text (Graham & Hebert, 2011). In some cases, five rules have 
been taught to expedite summary writing from text read: delete trivial information, 
delete redundant information, substitute superordinate terms for a list of terms or 
actions, select a topic sentence, and invent a topic sentence (Brown & Day, 1983). 
Summaries can be used to explain one aspect of the text, or more broadly summa-
rize text information. For example, after reading a chapter about the solar system, 
students may be asked to summarize what they read about a specific planet, or they 
may be asked to summarize what they read about all eight planets. 

In Graham & Perin (2007) meta-analysis of group experimental studies, a mean 
weighted effect size of 0.82 was found for summarization instruction in grades 5 
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through 12. Instruction in the four review studies included (a) explicit strategy 
instruction in three of the studies and (b) the use of summarization models in one 
study. Graham and Perin noted, “teaching adolescents to summarize text had a 
strong impact on their ability to write more concise text” (p. 463). In 2008, Rogers 
and Graham reviewed single-subject experimental studies. Only one summary writ-
ing study was noted; 100% PND (percent of non-overlapping data) was noted for 
text production (Nelson et al., 1992). 

2  Quick Writes 

Quick writes are time limited short constructed responses to a question prompt 
related to a specific topic. Student learning is supported by presenting a non- 
threatening, informal, and brief writing activity for students (Frey & Fisher, 2012). 
Quick writes require students to think about and explain what they know before 
content instruction to activate prior knowledge, during content instruction to moni-
tor learning, or after content instruction to evaluate what has been learned (Wood & 
Harmon, 2001). Quick writes can be implemented for a variety of purposes; for 
example, a student may write (a) an informative response describing vitamins in 
healthy snacks, (b) a narrative about a time in a health food store, or (c) an opinion 
or argumentative response to convince their classmates to avoid junk food. Quick 
writes benefit students’ comprehension of content by encouraging students to make 
connections through the writing process (Mason et al., 2009). 

The first author’s interest in learning about and evaluating quick writes came 
from a need expressed by middle school science and social studies teachers, teach-
ers working with students with disabilities in their inclusive content classrooms. 
Teachers noted what has often been observed in these classrooms (e.g., Mason 
et al., 2009); when asking students with disabilities to write a short, constructed 
response such as a quick write, these students would write little or nothing, and the 
writing often demonstrated little knowledge of the content. A review of quick write 
instruction indicated that although quick writes are included as a recommended 
activity in science and social studies teacher manuals, procedures for teaching quick 
writes had not been published (Mason et  al., 2009). At the time of our chapter 
review, quick writes had not been evaluated through systematic literature review or 
meta-analytic procedures (Graham & Perin, 2007; Rogers & Graham, 2008). 

3  Method 

This systematic review of literature examines the effectiveness and treatment 
acceptability of empirical intervention research in summary and quick writing 
instruction, specifically for students with high-incidence disabilities (e.g., attention 
deficit hyperactivity disorder: ADHD, emotional behavioral disability: EBD, learn-
ing disability: LD, other health impaired: OHI, speech language impairment: SLI) 
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across instructional settings. Our purpose was to update the literature on this type of 
writing and to situate summary and quick write interventions for students with high-
incidence disabilities within the 2012 standards for supporting writing across the 
curriculum (e.g., Common Core State Standards Initiatives). Therefore, studies 
were excluded if they had been included in Graham & Perin (2007) true and quasi- 
experimental meta-analysis or in Rogers and Graham’s (2008) single-subject 
meta-analysis. 

Summarizing and quick writing intervention studies for students with disabilities 
were located through a systematic search of prominent databases such as 
ApaPsychinfo, Academic Search Complete, Eric, Teacher Reference Center, 
Psychology and Behavioral Sciences Collection, and Education Research Complete. 
The following keywords were used throughout the search: summary writing, quick 
writing, writing interventions, and special education. The After eliminating dupli-
cate studies and screening the literature for applicability to the inclusion criteria for 
the current review, a total of 56 studies were considered for further review. The data- 
base search and the descendent searches of existing literature and ancestorial 
searches (e.g., Benedek-Wood et  al., 2014; Garwood et  al., 2019; Hoover et  al., 
2012; Mason et  al., 2009) found self-regulated strategy development (SRSD) 
instruction for summarizing and quick writing to be the only intervention imple-
mented across all studies. 

3.1  Inclusionary and Exclusionary Criteria 

Studies were included in this review if they utilized an experimental single-subject 
or group research design and were peer-reviewed and written in English. In addi-
tion, reviewed studies included (a) interventions with a focus on instruction for 
summary and quick writing, (b) students in grades 1–12, and (c) students previously 
diagnosed as having a high-incidence disability (e.g., ADHD, EBD, LD, OHI, SLI). 
Studies that included students without disabilities were reviewed only if the data 
was disaggregated for those with disability diagnoses. Studies focused on alternate 
forms of writing such as journal writing and extended writing tasks such as essays 
and reports and studies that included a technology-based intervention were elimi-
nated. Dissertation and theses were eliminated from consideration for this chapter 
and review. 

3.2  Coding and Data 

All studies were coded by the first and second author. Studies were coded for the 
study’s experimental design, school setting, student demographics (e.g., gender, 
grade level, age, disability status), procedures (e.g., instructor, instructional time, 
number of phase probes in single-subject studies), measures such as quality (e.g., 
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total number of points earned on a rubric) and number of strategy elements or infor-
mation units and number of words written (number count, no ceiling), and treatment 
acceptability. Effect size information (ES) was used to report study measures results 
of each study’s measures. Treatment acceptability was coded and reported 
descriptively. 

Group experimental study ES results were coded for Cohen’s d. In studies that 
did not have this statistic, the chapter authors calculated mean differences with 
Cohen’s d = M1 − M2/SDpooled. An ES was considered to be small (.20), medium 
(.50), or large (.80) as suggested Cohen (1988). Single-subject studies were coded 
for the percentage of non-overlapping data (PND) found in visual graphs of data. In 
studies that did not report PND, the chapter authors calculated the PND percentage 
(PND % = nonoverlapping data points/all data points) if the measure was reported 
in graph format. PND was calculated using the proportion of post-intervention data 
points less than the highest data probe in baseline. For single-subject design studies, 
90% were considered a large effect; 70–90% considered a medium effect; and 
50–70% considered a small effect (Scruggs et al., 1987). 

4  Results 

Fourteen studies met the inclusion and exclusion criteria—four evaluated summari-
zation instruction (Asaro-Saddler et  al., 2018; Ennis, 2016; Rogevich & Perin, 
2008; Saddler et al., 2017) and 10 evaluated quick writing instruction (Benedek- 
Wood et  al., 2014; Ciullo et  al., 2019; Mong Cramer & Mason, 2014; Garwood 
et al., 2019; Hoover et al., 2012; Mason et al., 2011, 2013a, b—two studies; Mason 
et al., 2010). Eleven studies used single-subject design methodology; three studies 
used a quasi-experimental design (Asaro-Saddler et al., 2018; Mason et al., 2013b; 
Rogevich & Perin, 2008). Students’ grade levels ranged from grade 4 to grade 12 
(no studies were found involving students early than grade 4). Studies were imple-
mented in inclusive classrooms, in learning support and alternative classrooms, in 
alternative day schools, and in residential treatment facilities. 

Components and results across studies are illustrated by research design in two 
tables. Table 1 describes the single-subject studies, including probes across phases, 
and provides results as PND. Table 2 describes quasi-experimental studies and pro-
vides effect size results for Cohen’s d. Setting (e.g., type of school), student demo-
graphics (e.g., gender, grade level, age, disability), instruction (time for and number 
of sessions, instructor), and results (e.g., quality, elements or knowledge/idea units, 
number of words written) are captured in both tables.     

All reviewed studies included explicit strategy instruction with self-regulation, 
specifically self-regulated strategy development (SRSD) instruction. All authors 
reported procedures for evaluating treatment fidelity across lessons; this was noted 
to be strong across the studies. Given that all studies implemented SRSD instruc-
tion, this instructional approach will be described next, followed by an overview of 
each study. 
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4.1  SRSD Instruction 

To facilitate students’ strategy acquisition, six instructional stages are implemented 
throughout SRSD instruction: develop background knowledge, discuss it, model it, 
memorize it, guided practice, and independent practice (Graham & Harris, 1996, 
2003; Mason et al., 2012). In SRSD, strategy use and self-regulation of the writing 
process is gradually shifted from teacher-directed instruction to the student through 
scaffolding. Instruction is criterion-based rather than time-based; students demon-
strate mastery of a particular stage or procedure before moving on to the next phase 
of instruction. Students’ independent strategy use is supported over time and con-
text with booster sessions as needed. 

In SRSD instruction, goal setting, self-monitoring, self-instruction, and self- 
reinforcement are explicitly taught and supported to meet students’ individual 
needs. These self-regulation procedures are targeted to address the students’ envi-
ronment, writing task, and skill level. Specific, proximal, and appropriately chal-
lenging goals, to meet the genre-specific task, are established. Students self-monitor 
their goals by assessing whether or not the goal has been achieved and then self- 
recording the result. Students are taught to use six basic personalized self- instructions 
to support their writing: (1) problem definition, (2) focus of attention and planning, 
(3) strategy use, (4) self-evaluation and error correcting, (5) coping and self-control, 
and (6) self-reinforcement. Students self-reinforce by selecting a reinforcer or by 
self-rewarding. 

The review of this collection of SRSD instructional studies begins with summary 
writing, followed by a review of the quick write studies. In order to gain a sense of 
the development of procedures in methodology and for the development of instruc-
tion in lines of research, studies are reviewed in literature timeline (i.e., date the 
studies occurred). 

4.2  SRSD for Summary Writing 

SRSD for writing summaries from text was explored in (a) one quasi-experimental 
study (Rogevich & Perin, 2008) and one single-subject study (Ennis, 2016) for 
TWA—Think before reading, think After reading, think While reading, (b) one 
single-subject study (Saddler et al., 2017) for WIN—Write a topic sentence, Identify 
the important information, and Number, and (c) one-quasi-experimental (Asaro- 
Saddler et al., 2018) for WINDOW—Write the main idea, Identify important infor-
mation, Number important information, Develop sentences, Organized sentences 
using transition words, Write an ending sentence. 

In the four studies reviewed, the reading comprehension strategy (i.e., TWA, 
WIN, or WINDOW) was taught prior to students applying the strategy to writing a 
summary. A key element in each of these studies is the focus on improving students 
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with disabilities skills in identifying important information to learn and to write 
about. Applying Brown and Day’s (1983) rules, students are taught to delete trivial 
and redundant information and use superordinate terms where possible (e.g., “pred-
ator” for alligator, hawk, snake, and wolf). Each of the studies included procedures 
for self-regulation, such as goal sheets and self-monitoring checklists, to support 
both reading and summary strategy application. 

 TWA and Summary Writing Studies 

Rogevich and Perin (2008) determined the effects of TWA (Mason, 2004; Mason 
et  al., 2006) plus Written Summarization (TWA-WS) for ideas units (i.e., most 
important ideas) written after reading a science text. The quasi-experimental design 
included 63 males in a residential treatment facility. Students were equally assigned 
to intervention (behavior disorder (BD)/Intervention and BD + ADHD/Intervention) 
and comparison (BD/Practice with no treatment and BD + ADHD/Practice with no 
treatment). Five 45-min instructional sessions were provided by a school’s clinician 
to groups of three to four students. During pre- and post-instruction assessment, 
students were given a science passage to read, followed by 15 min to write a sum-
mary. Each summary could earn up to 20 quality points based on the number of idea 
units written. Post hoc comparisons showed a significantly higher performance, 
with large effects, for the intervention groups when compared comparison groups 
(d ranged from 2.61 to 3.91). Results indicated that skills generalized to social stud-
ies text with medium to large effects (d ranged from 1.48 to 2.98), generalized to 
multi-source text with large effects (d ranged from 1.65 to 5.08); and, maintained 
3 weeks after the intervention (d ranged from 0.89 to 2.82). Rogevich and Perin 
noted the limitations for instructional time, only five sessions were implemented. 
All students were positive about the intervention, one stating, “This [intervention] 
has really helped me figure out what’s important in a passage. They should teach us 
how to do this in school, but they don’t, they just expect us to already know how to 
do this” (p. 147). 

In a multiple-probe, multiple-baseline design across students study, Ennis (2016) 
explored the effects of TWA + PLANS (Pick goals, List goals, And, make Notes, 
Sequence notes) on social studies summary writing with three high school students 
with EBD (two female, one male) in a residential treatment facility. Instruction was 
implemented by the students’ social studies teacher, 2–3 days per week in 40–50 min 
sessions. Results, calculated by the authors of this chapter, indicated 100% PND 
large effects from baseline (3–4 probes) to post-intervention (3–5 probes) for the 
0–14 point quality scale, for summary elements, and for the total written words. 
Maintenance data and treatment acceptability data was not reported. Ennis noted the 
positive effects were supported by the use of individualized instruction and in a set-
ting where positive behavioral interventions and support (PBIS) was implemented 
with fidelity. 
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 WIN and WINDOW Studies 

In a 2017 a multiple-probe, multiple-baseline design across students study, Saddler 
et al. explored the effects of WIN with FRI (Facts, Readings, and Ideas) with six 5th 
and 6th grade students with EBD (one female, five male) in a self-contained class-
room. Summary writing was taught in six lessons, 30–40 min per day by a graduate 
research assistant (GRA). The quality of students’ 20-min writing probes were 
assessed using a 0–17 point rubric. All students were noted to improve quality from 
baseline (three to five probes) to post-instruction (three probes). Chapter authors 
calculated large effects with 95% PND for writing quality. Maintenance data and 
treatment acceptability data was not reported. The study’s positive findings suggest 
SRSD for the WIN strategy may increase the summary writing quality and skills of 
students with EBD. 

In 2018, Asaro-Saddler et al. implemented a pre-/post-test quasi-experimental 
design to explore the effects of WINDOW for reading comprehension and summary 
writing skills of students in a resource classroom. WINDOW reinforced self- 
regulation by asking students to complete a WINDOW Self-Check Guide to evalu-
ate their written summary. Students included 30 students (13 female, 17 male) with 
IEPs (25 with LD, 3 with OHI, 1 with SLI, 1 with autism spectrum disorder) 
assigned to the control (n = 14) or treatment groups (n = 16). Instruction was imple-
mented in 22 lessons, taught twice per week by two of the school’s trained special 
education teachers. Over the four-month duration of the intervention, the control 
group received their usual language arts instruction. The study effect size results, 
calculated by chapter authors, showed that all students in the treatment group, when 
compared to the control group, showed higher scores with large effects for quality 
on a 0–14 point scale (d = 0.97) and for the number of words written (d = 2.06). 
Reading comprehension, measured by students’ responses to six questions after 
reading, indicated a moderate effect (d = 0.80). Maintenance and treatment accept-
ability data was not reported. Results indicate that the WINDOW strategy may 
increase the summary writing and reading comprehension skills of high school stu-
dents with disabilities. 

4.3  SRSD for Quick Writes 

SRSD for quick writing has been evaluated in nine multiple-baseline single-subject 
design studies with middle and high school students with disabilities (Benedek- 
Wood et  al., 2014; Ciullo et  al., 2019; Mong Cramer & Mason, 2014; Garwood 
et al., 2019; Hoover et al., 2012; Mason et al., 2011, 2013a—two studies; Mason 
et  al., 2010) and one quasi-experimental study (Mason et  al., 2013b). SRSD for 
quick writing was provided to students in one-to-one sessions, in small-group ses-
sions, and to a whole class in elementary, middle, and high school settings. 

Ten minutes is generally given for quick writing in content classrooms (Frey & 
Fisher, 2012). Therefore, in each of the following reviewed studies, with the 
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exception of Ciullo et al. (2019) where students were given 13-min to write, SRSD 
instruction was implemented to teach students how to write a quick write in a 
10-min time frame. In each study, writing instruction ranged from five to seven 
30-min lessons for strategy acquisition, plus one to five lessons for independent 
practice in writing within the 10-min (or 13-min) time frame. 

Quick write instruction follows procedures outlined in SRSD instruction with 
additional lessons for writing within a specified time. Prior to instruction, the teacher 
asked the students to complete a quick write to establish performance prior to 
instruction.

• Lesson One. In the first SRSD lesson, the necessary prerequisite skills for strat-
egy mastery are developed, the selected genre-specific strategy is discussed and 
explained, and students begin to memorize each strategy step. The teacher 
emphasizes how the strategy steps and other procedures to be learned will sup-
port writing improvement. 

• Lesson Two: In the second lesson, the teacher cognitively models quick writing 
using the selected strategy and all instructional materials (e.g., mnemonic sheets, 
graphic organizers, graphing charts). The 10-min time limit is extended for mod-
eling, so the teacher can explicitly model each step and each self-regulation pro-
cedure. Following modeling, students establish personal goals and 
self-instructions, and then evaluate their prior performance from the previously 
collected writing sample. 

• Lesson Three: The teacher provides collaborative group and/or peer practice in 
the third lesson. This guided practice lesson is repeated as needed until students 
demonstrate independence in quick writing without time constraints. In each les-
son, students self-monitor their writing performance and record the number of 
strategy steps completed on a graphing chart. 

• Lesson Four: Once students have mastered an untimed quick write, the teacher 
cognitively models a second time to show students how to use the quick write 
strategy in the time limit. Self-instructions to regulate writing in a specified time 
frame (e.g., 10 min) are critical in this modeling lesson. 

• Lesson Five: Guided practice is repeated in multiple lessons until students dem-
onstrate independence in writing within the specified time frame.   

 Persuasive Quick Writing 

In each of the persuasive quick writing studies, the POW (Pick my idea, Organize 
my notes, Write and say more) + TREE (Topic sentence, Reasons: three or more, 
Explain each reason, Ending sentence) strategies were used (a) to support three 
writing processes for brainstorming ideas, planning, and composing and (b) to sup-
port the elements of good persuasion by using TREE elements for planning and 
writing. Students self-regulated by setting goals for quick writing, by writing a good 
topic and ending sentence, and by counting the number of reasons and explanations 
written. Students were encouraged to include at least one rebuttal and refutation for 
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the position they supported. Rebuttal and refutations did not influence scores for the 
number of elements and number of words written, both on a continuous scale. 
However, this element did influence the quality of writing which was evaluated on 
a scale of 0 to an upper limit of 7 or 10. All single-subject studies for persuasive 
quick writing implemented a multiple-probe, multiple-baseline design across stu-
dents or across classrooms. 

Single-Subject Studies In the first of two quick writing studies, Mason et  al. 
(2011) evaluated the persuasive/opinion quick writing performance of six stu-
dents (2 female, 4 male) with disabilities (4 with LD, 1 with LD/ADHD, 1 with 
ADHD), assigned to pairs and instructed by a GRA in an inclusive middle school. 
The second study included 10 students (6 female, 4 male) with disabilities (9 with 
LD, 1 with ADHD), placed in three small groups and instructed by a trained spe-
cial education teacher. In both studies, the POW + TREE strategy was taught in 
six to seven 45-min lessons. During baseline (3–7 probes), post-instruction (3–5 
probes), and 2-week maintenance (1–3 probes), students’ responses were evalu-
ated for quality on a 1–10 point scale, the number of TREE elements, and the 
number of words written. Quality from baseline to post-instruction increased with 
small effects in both studies (56% PND; 62% PND respectively). Quality at main-
tenance indicated a medium effect in study one (75% PND) and a small effect in 
study two (50% PND). An overall improvement from baseline to post-instruction 
for the number of written elements indicated a large effect (94% PND) in study 
one and a medium effect (77% PND) in study two; at maintenance a large effect 
was noted in study one (100% PND) and a small effect in study two (67% PND). 
Number of words written was not graphed. All students in study one reported that 
POW + TREE instruction helped them improve their writing. In study two, stu-
dents’ responses were positive overall; one student, however, noted preferring 
expressive writing, and another noted that they preferred the four-square strategy 
because “you do not have to think” (p. 216). 

In a third study, Mason et al. (2010) examined the effects of POW + TREE for 
five middle school students with EBD (1 female, 5 male) in an alternative school. 
Following baseline (5–9 probes), five 30-min and three 10-min sessions were pro-
vided in a one-to-one setting outside of the classroom by a GRA. Students writing 
quality, scored on a 0–7 point scale, demonstrated a medium effect of 84% PND at 
post-instruction (5 probes) and small effect with 60% PND at maintenance (1 
probe). No PND effect was found for the number of elements or words written. 
Treatment acceptability was assessed by asking the students to write a persuasive 
quick write to the following prompt: “Should students your age be taught how to 
write using POW+TREE?” (p. 146). All students wrote at least three reasons to sup-
port POW + TREE instruction, noting that the strategy helped with organization, 
thinking things through, writing more, and generating ideas. 

Mason et al. (2013a) examined the effects of POW + TREE with three male stu-
dents with EBD in an inclusive high school. Assessment and instruction were pro-
vided the students’ special education teacher, a doctoral student at the time of the 
study, prior to the start of the school day. Five to seven quick write probes were 
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collected a baseline followed by five one-to-one instructional sessions. Following 
instruction, six to seven post-instruction and two maintenance probes were col-
lected. Quality, on a 0–7 point scale, indicated a medium effect after the intervention 
(79% PND) and at maintenance (83% PND). The number of response elements 
written indicated small effects of 68% PND after instruction and 50% PND at main-
tenance. The number of words written indicated a small effect for all three students, 
68% PND immediately after instruction, and 66% PND at maintenance. Students 
reported the intervention had positive effects: “It has helped me become a better 
writer. It is easier for me to write. Before I would just think of something and write 
about it, but now I have a strategy” (p.172). 

Hoover et  al. (2012) examined the effectiveness of POW  +  TREE with four 
female students with LD in an inclusive high school. Instruction was provided 
before school by the first author, a doctoral student and the students’ special educa-
tion teacher at the time of the study. Prior to instruction, five to eight baseline probes 
were collected. Each student then completed five 30-min instructional sessions and 
five 10-min sessions. Results of post-instruction (5–6 probes) and maintenance (1–2 
probes), calculated by chapter authors, indicated small and medium effects on num-
ber of elements written after instruction (60% PND) and at maintenance (71% 
PND) and no effect for the number of words written after instruction (25% PND) or 
at maintenance (14% PND). Quality was not reported. Results of the social validity 
measure indicated that all students viewed the intervention positively. One student 
noted “The lessons were good and easy to learn because the mnemonics are easy to 
learn” (p. 32). 

Quasi-Experimental Study Using a comparison group pre-/post-test quasi- 
experimental study, Mason et al. (2013b) examined the writing performance of 
279 eighth-grade students enrolled in four urban charter schools. The WJ-Fluency 
III subtest was used to screen all students in eighth grade for eligibility. Groups 
included 33 students in treatment (n = 12 with IEP; 11 female, 22 male); 51 in an 
eligible comparison—students who met criteria but did not consent for instruction 
(n = 18 with IEP; 22 female, 29 male); and 195  in an non-eligible comparison 
group (n = 25 with IEP; 101 female, 94 male). All students were assessed by their 
teacher in whole-class assessment prior to and after instruction. Seven GRAs ants 
delivered POW + TREE instruction to the treatment group in five 30-min and five 
10-min one-to-one sessions. Results indicated the treatment group, compared to 
the eligible comparison group, had large effects at post-test for quality on a 0–7 
point scale (d = 1.10) and number of elements (d = 0.81) and medium effects for 
number of words (d = 0.58). Results comparing the treatment group to the non-
eligible comparison group indicated large effects for quality (d  =  0.88). Small 
effects were found for the number of elements written (d = 0.39). Results also 
indicated that the whole class comparison group wrote more words than treatment 
at post-test (d = 0.33). All 33 treatment students were positive about instruction, 
noting “It improved how I write an essay by using reason and explanation and I 
don’t mix up the words anymore when I write” and that it helped others “become 
a great writer” (p. 244). 
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Persuasive Quick Writing Extended SRSD for POW + TREE quick writing was 
extended in two studies by examining the adding revision instruction to the lessons 
(Mong Cramer & Mason, 2014) and by examining the effect of instruction when 
combined with a reading strategy (Ciullo et al., 2019). Mong Cramer and Mason 
implemented a multiple-probe, multiple-baseline design across students study with 
an alternating treatment design to evaluate the effects of POW+ TREE quick writing 
paired with a peer revision strategy, LEAF (Listen as the author reads, Explain what 
you like best, Ask evaluation questions, Finalize your comments). Eight students in 
an alternative program for adolescents with EBD (1 female, 7 male) were taught in 
pairs by the first author, a doctoral student at the time of the study. The experimental 
design included four phases: (a) five baseline prompts, (b) five 45-min POW + TREE 
sessions, (c) four 45-min LEAF sessions, and (d) alternating assessments with three 
peer and three independent revisions. During assessment sessions, students were 
given 10 min for planning, class time for working with their peer, and 10 min to 
write a final quick write. Results, calculated by chapter authors, following 
POW + TREE+LEAF instruction, indicated large effects for quality on a 0–7 point 
scale (96% PND), medium effects for number of elements (71% PND), and a small 
effect for number of words (50% PND). Maintenance data was not reported. Results 
showed that students with EBD can provide meaningful peer feedback and that they 
recognized instruction and feedback from a peer were helpful, for example, “Yeah, 
two heads are better than one” (Cramer, 2011, p. 180). 

Ciullo et al. (2019) examined the effects of SRSD to teach four female and four 
male fourth-grade students (5 with LD, 2 with ADHD, 1 no disability) to paraphrase 
social studies text and then to compose a persuasive quick write about the text read. 
A retired special education teacher provided 50-min instructional sessions—three 
for reading the text, five for quick writing, and one for timed-practice. Students 
were first taught the reading comprehension paraphrasing strategy TRAP (Think 
about you know and what to know, Read a paragraph and Ask yourself—“What are 
the main ideas and details”, Put the main ideas and details into your own words) in 
three consecutive sessions. Next, instruction for POW + TREE was provided. Given 
the age of the students in this study, quick writing time was extended from 10 to 
13 min. All students’ performance in writing persuasive parts/elements improved 
from baseline (3–8 probes) to post-instruction (5–7 probes) with large effects for 
the number of TREE elements written (94% PND). Quality, number of words writ-
ten, and maintenance was not reported. All students felt instruction was beneficial. 
One student noted, “TRAP and TREE are easy. Other kids should use TRAP and 
TREE and then they can write more like I do” (p.19). 

 Informative Quick Writing 

In a staggered multiple-probe, multiple-baseline design across classrooms study in 
four middle school science classrooms, Benedek-Wood et al. (2014) examined the 
effects of SRSD for informative quick writing. One sixth-grade general education 
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science teacher delivered the intervention to 78 students across four classes (41 
female, 37 male). Of the 78 students, 10 students had been diagnosed with a dis-
ability including seven with LD, two with ADHD, and one with EBD. The POW+ 
TIDE (Topic sentence, Important Details, Ending sentence) strategy was introduced 
to students after completing a minimum of five baseline probes. Through the stag-
gered A-B design across classes, students were introduced to the strategy imbedded 
within their typical science instruction. After five POW+ TIDE sessions, students 
were provided with four fluency practice lessons including 10 min of segmented 
time for teacher feedback. One week after the final lesson, two to five post- 
instruction probes were collected from each class. Whole class results at post- 
instruction indicated 100% PND (large effect) for quality on a 0–5 point scale, 71% 
PND (medium effect) for knowledge units, and 100% PND (large effect) for num-
ber of words. Maintenance data was not reported. Students’ responses (n = 78) on a 
five-point scale social validity questionnaire ranged from 3.2 to 4.2 (1 = Strongly 
disagree; 5  =  Strongly agree). Scores reflected that students felt instruction was 
helpful but they did not think they would use the strategies in other classes. 

Garwood et al. (2019) examined the effects of a multiple-probe, multiple- baseline 
design across classes for persuasive quick writing in science in a residential treatment 
facility. The 11 female secondary students (8 with EBD, 2 with ADHD, 1 no disabil-
ity) had experienced sexual abuse and other forms of trauma. The students’ science 
teacher provided instruction for POW + TREE in six 30- to 35-min lessons at the 
beginning of the science class. In addition to baseline (5–7 probes) and post- instruction 
probes (5 probes), a maintenance probe was given the week following instruction. 
PND, calculated by the chapter authors, indicated large effects for quality on a 0–8 
point scale (96% PND post-instruction, 100% PND at maintenance) and number of 
strategy parts (98% PND post-instruction, 100% PND at maintenance). The number 
of words indicate medium effects (87% PND post- instruction, 73% PND at mainte-
nance). All students commented positively about the intervention: (a) What have you 
learned? “How to communicate my opinion and present my arguments” and (b) How 
do you think this will help other students? “It will help them on tests and in jobs” and 
“It helps to make writing less stressful” (p. 12). The science teacher also provided 
feedback noting the intervention was “easy to learn,” “a great benefit to the students,” 
and “something these kids needed” (p. 9). 

5  Discussion 

Effects of SRSD instruction for improving students’ with high-incidence disabili-
ties written summarization and quick writing, reviewed in this chapter, extends 
research Brown and Day (1983) completed with older students without disability in 
the 1980s (e.g., Day, 1986) and the research reviewed by Graham & Perin (2007) 
and Rogers and Graham (2008). The studies we reviewed were situated across set-
tings, including elementary, middle, and high school inclusive classrooms, special 
education classrooms, and class settings in residential treatment facilities. 
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Instruction in eight of the 14 studies was provided by the school personnel. The 
large PND effect sizes noted in quasi-experimental summary writing studies (e.g., 
Asaro-Saddler et al., 2018; Rogevich & Perin, 2008) and single-subject quick write 
studies (e.g., Benedek-Wood et al., 2014; Ennis, 2016; Garwood et al., 2019) pro-
vides evidence that SRSD instruction can be used effectively by classroom teachers. 
Instructional time appears to have an impact on results. For example, in studies 
where time was restricted to five to six sessions for strategy acquisition (e.g., Hoover 
et al., 2012; Mason et al., 2011, 2013a, b) effects were smaller than studies with 
more instructional sessions such as in Asaro-Saddler’s et  al. 22 session 
intervention. 

Of the 14 studies, all except Ennis (2016) and Asaro-Saddler et al. (2018), which 
included complex reading plus summary writing, provide evidence that students 
with disabilities can be taught to write a brief summary or quick write within a 10- 
to 20-min time period. The Ennis and Asaro-Saddler studies highlight the need for 
instruction that explicitly defines writing task demands, addresses methods and 
tools to meet those demands, individualizes based on the needs of students with dis-
abilities, and provides the time needed for writing when tasks are complex. 

Out of the seven studies implemented by school personnel, only Garwood et al. 
(2019) measured teacher perceptions. In this study, the science teacher responded 
positively to all given survey questions except time for implementation. This 
response reflects what has been noted by teachers in survey research and has been 
called for in recommendations for administrators and policy-makers (Graham, 
2019). As noted by Graham, advocacy to promote the importance of writing, and to 
include the time needed for writing instruction in the curriculum, is critical if we 
hope to improve students’ outcomes in this critical academic skill. 

Importantly, students participating in the one summary writing study (Rogevich 
& Perin, 2008) and all 10 quick writing studies, where treatment accessibility data 
was collected, reported that instruction had been beneficial and helped them become 
better writers. SRSD instruction, and the strategies taught, were viewed favorably. 
Some students, however, noted that often the logistical aspects of a study such as 
coming to school early (Hoover et  al., 2012; Mason et  al., 2013a, b) or missing 
homework time (Mason et al., 2013a, b) was problematic. Some students noted a 
less demanding writing task such as narrative writing was preferred (Mason et al., 
2011). Students in the reviewed studies learned how to write, but some appeared to 
view this as not important outside the context of the study, for example, outside of 
the science classroom (Benedek-Wood et al., 2014). The few negative comments 
highlight the need for helping students understand the importance of learning how 
to write well. 

In conclusion, the magnitude of the effects in the reviewed instruction, although 
varied from small to large effects across settings, instruction, tasks, and disabilities, 
indicates additional large-scale replication and efficacy study is warranted for SRSD 
instruction for summarization and quick writing, especially when combining this 
instruction with a reading comprehension strategy. In addition, researchers, admin-
istrators, and teachers need to do more to support a student’s “journey as a writer” 
(Graham, 2019. p. 296). 
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Can Argumentative Writing Improve Math 
Knowledge for Elementary Students 
with a Mathematics Learning Disability?: 
A Single-Case Classroom Intervention 
Investigation 

Sharlene A. Kiuhara, Joel R. Levin, Malynda Tolbert, Megan Erickson, 
and Kenny Kruse

Abstract  Students with high incidence disabilities continue to perform consider-
ably lower than their same-aged peers without disabilities in the areas of written 
expression and mathematical reasoning. This is especially concerning for students 
who come from diverse cultural, linguistic, and socio-economic backgrounds. We 
examined the effectiveness of a writing-to-learn mathematics intervention designed 
for students with a mathematics disability. The intervention incorporated the six- 
stages of Self-Regulated Strategy Development (SRSD) that targeted students’ 
understanding of fractions as numbers and their argumentative writing and mathe-
matical reasoning. A single-case multiple-baseline design was implemented with 
seven special education teachers who were randomly assigned to the staggered tiers 
of the design. Following 2 days of professional development and training, the teach-
ers initiated the intervention in their classrooms. Visual and statistical analyses of 
the data revealed selected positive baseline-to-intervention phase changes in stu-
dents’ performance during implementation of SRSD. Implications and future direc-
tions of the research are discussed. 
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1  Introduction 

A recent meta-analysis conducted by Graham et al. (2020) has demonstrated that 
writing as a learning activity increases content-area learning for students in Grades 
1–12, including mathematics. When learning mathematics, Resnick (1987) re- 
characterized the “3-Rs” as reasoning, writing, and arithmetic, as essential skills for 
children to carry out a series of steps for solving a mathematical problem flexibly 
and accurately. The National Governors Association and the Council of Chief State 
School Officers also recognized the importance of developing students’ reasoning 
and language when learning mathematics and included eight practices in the 
Common Core State Standards for Mathematics (CCSS-M) to develop students’ 
mathematical expertise (CCSS-M, 2010). Such activities involve constructing argu-
ments, communicating their reasoning using clear definitions and explanations to 
justify their answers, and critiquing their peers’ reasoning. Thus, students use lan-
guage to become active agents in constructing new knowledge (Boscolo & Mason, 
2001; Newell, 2006) and are likely to show larger gains in their problem-solving 
performance (Ball & Bass, 2003; National Mathematics Advisory Panel 
[NMAP], 2008). 

In this chapter, we report a mathematics-intervention study that extends two fea-
sibility studies presented by Hacker et al. (2019) and Kiuhara et al. (2020) in which 
the planning and constructing of written arguments facilitated the fraction learning 
and quality of mathematical reasoning of 5th and 6th-grade students with a mathe-
matics learning disability (MLD). Although their previous research targeted stu-
dents with and at-risk for a mathematics learning disability (MLD), the students in 
the current study were classified as having a MLD and were receiving specialized 
instruction in mathematics. 

1.1  What Are Barriers for Students with MLD When Learning 
Fractions? 

Developing foundational knowledge about fractions is an essential building block 
for developing algebraic reasoning and predicting success for learning secondary 
mathematics (Bailey et al., 2015; Siegler et al., 2012). Proficiency with fractions 
requires students to make a conceptual shift from understanding whole numbers to 
two quantities that convey a single numerical value (e.g., 

2
3

). This shift views the 
magnitude of the numerator and denominator as a unit rather than as separate num-
bers (Fuchs et  al., 2013; Jordan et  al., 2013). Although many 4th-graders fail to 
perform at or above the 25th percentile in mathematics, students with disabilities 
continue to score below basic proficiency levels compared to their same-aged peers 
without disabilities (National Center for Educational Statistics, 2015). Research has 
shown that students with MLD also experience difficulty using mathematical nota-
tion and accurately solving fraction problems involving multiple steps (Bryant & 
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Bryant, 2008; Geary, 2011). Students with MLD continue to struggle learning frac-
tions through middle school (Mazzocco et al., 2013), which places them even fur-
ther behind their same-grade peers without disabilities. 

1.2  A Place for Writing Instruction in Math Class? 

Researchers have found that writing about one’s learning promotes deeper engage-
ment and active reasoning about new ideas (Bangert-Drowns et al., 2004; Graham 
et al., 2020; Hubner et al., 2006). Children use language to make sense and meaning 
of mathematical content, and language ability, in turn, supports and reinforces the 
conceptual knowledge needed for learning mathematics (Desoete, 2015; Vukovic & 
Lesaux, 2013). However, research has also indicated that students with MLD (a) 
may exhibit comorbidity with language development and learning mathematics 
(Korhonen et al., 2012); (b) often struggle with reasoning and communicating their 
ideas (NAEP, 2011); (c) often have difficulty with working memory, processing 
speed, and self-regulation when approaching and completing a task (Geary, 2011; 
Jitendra & Star, 2011; Jordan et al., 2013); and (d) have limited background and 
vocabulary knowledge for explaining or justifying their solutions and the solutions 
of their peers (Gersten et al., 2009; Krowka & Fuchs, 2017; Woodward et al., 2012). 
For students who may have MLD and speak English as a second language, using the 
process of writing to develop targeted academic vocabulary is essential (Cuenca- 
Carlino et al., 2018).

Writing provides students with a permanent record of their thinking (Hacker & 
Dunlosky, 2003). Therefore, writing about math learning may be helpful to students 
with MLD because writing allows students to reformulate and make sense of com-
plex mathematical concepts. Engaging students in activities for constructing logical 
arguments and evaluating the logic or reasoning of peers are considered mathemati-
cal practices that develop mathematical expertise (CCSS-M, 2010; NMAP, 2008). 
However, some may argue that combining writing and mathematics may create fur-
ther barriers to learning mathematics, especially for children with MLD. 

1.3  Writing Strategies Instruction 
and Writing- to-Learn Mathematics 

Because we are interested in the benefits of using argumentative writing as a learn-
ing tool to develop mathematical knowledge and reasoning for students with MLD, 
we drew upon the extensive Self-Regulated Strategy Development (SRSD) evi-
dence base that sequences explicit writing and self-regulation strategies for students 
with and without mild to moderate support needs (see Graham et al., 2012; Gillespie 
& Graham, 2014; Hebert & Powell, 2016; Harris & Graham, 2009). Briefly 
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described here, SRSD consists of six stages of instruction (Develop Background 
Knowledge, Discuss It, Model It, Memorize It, Support It, and Independent 
Performance) to help students independently manage their learning and writing pro-
cess. The six stages focus on developing students’ background knowledge for 
understanding the purpose, value, and characteristics of the strategies. Students 
learn to self-regulate and self-monitor their learning process, memorize the learning 
strategies, and give and receive feedback on their writing. Together with the teacher 
or other students, students actively engage in discussions, learn the terminology and 
vocabulary needed to articulate their mathematical understandings, and carry out 
the rhetorical structures of a specific writing genre, such as argumentation. During 
instruction, the stages are taught recursively, so the teacher can repeat stages and 
differentiate instruction to meet individual students’ learning needs. The teacher 
models how to use the learning and self-regulation strategies and facilitates stu-
dents’ learning until each student can use the strategies independently and support 
their peers in their learning and writing process (Kiuhara et al., 2020). 

Two strategies called FACT + R2C2 (herein referred to here as FACT) were 
designed to help students with and at-risk for MLD reason through a mathematics 
problem while constructing a written argument using the six stages of SRSD. FACT 
represents the following steps: F = Figure out plan (What is my task? Do I under-
stand the problem? What do I need to know? What tools do I need?); A = Act on it 
(What reasons, evidence and support will I use? What words will I choose? How 
will I interpret my results?); C = Compare my reasoning with a peer’s (What is simi-
lar or different? What are my reasons? Does it make sense? Can we make improve-
ments?); and T = Tie it up in an argument which prompts students to go through the 
steps of RRCC. R2C2 represents the following steps: R = Did I restate the task?; 
R = Did I provide reasons, evidence, and support?; C = Did I provide a counterclaim 
that addresses an answer different from my own?; and C = Did I wrap it up with a 
concluding statement? 

FACT was empirically tested in studies by Hacker et al. (2019) and Kiuhara et al. 
(2020). Kiuhara and colleagues initially tested the effects of FACT using a pre- 
posttest cluster-randomized controlled trial in which 10 teachers were randomly 
assigned to the FACT or business as usual conditions by teacher type (i.e., special 
educator or general educator) and grade (i.e., 4th, 5th, or 6th grades). The teachers 
in the FACT condition received 2 days of professional development (PD) before 
implementing the FACT lessons with their students. Treatment fidelity observations 
were conducted across 33% of the class sessions and was high (96% across all 
teachers, range 89–100%). The outcomes from pretest to posttest favored students 
in the FACT condition on a fraction test (Hedges’ g = 0.60), quality of mathematical 
reasoning (g = 1.82); the number of argumentative elements (g = 3.20), and total 
words written (g = 1.92). We found that students with MLD in the FACT condition 
demonstrated greater gains in fraction scores from pretest to posttest than students 
without MLD (n = 12, g = 1.04). These findings showed promise for implementing 
a writing-to-learn math intervention in which students with MLD constructed argu-
ments and critiqued the reasoning of their peers. 
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The study by Hacker et al. (2019) tested the effects of FACT on students with 
MLD using a single-case multiple baseline design (MBD) with an associated ran-
domization test (Levin et al., 2018) to make informed decisions for further develop-
ment of the lessons (Levin, 1992). Five special education teachers from different 
schools implemented the intervention with their 5th- and 6th-grade students 
(n = 34). The teachers received 2 days of PD before they were randomized to begin 
instruction at staggered points in time. A pre- posttest fraction measure indicated an 
average increase from the beginning to the end of the study (d = 0.70). However, 
Parker et  al.’s (2014) rescaled Nonoverlap of All Pairs (NAP) effect-size indices 
(Gafurov & Levin, 2022) at the classroom-level produced mixed results for fraction 
accuracy, .32 (range, .13 to .69); mathematical reasoning, .61 (.08 to .97); number 
of rhetorical elements, .45 (.15 to .81); and total words written, .14 (.54 to .78). 
Teachers were observed every third lesson. Although overall treatment fidelity 
across the teachers was high (87%), some teachers were showing stronger student 
gains than others and some teachers showed higher treatment fidelity than others, 
ranging from 66% to 99%. Thus, further examination was needed to increase treat-
ment fidelity and to identify the skills and knowledge needed for special education 
teachers to implement content-rich language and mathematics instruction. 

1.4  Purpose of the Present Study 

The purpose of the present study was to build from the efficacy studies presented 
earlier by Hacker et al. (2019) with a similar single-case randomized design MBD 
and associated statistical analysis. Doing so here provided us with data to identify 
areas for additional refinement to the FACT lessons and the Writing-to-Learn PD 
protocol. The primary research question that guided our study was: To what extent 
do students with MLD who receive the FACT intervention demonstrate gains in 
fraction knowledge? We also wanted to understand the effects of the intervention on 
their quality of mathematical reasoning, argumentative elements, and total words 
written. We predicted that using argument writing as a tool during learning would 
encourage students to be more precise in communicating their mathematical reason-
ing (Graham et al., 2020; Resnick, 1987). 

2  Method 

2.1  Setting and Participants 

This study took place in a large and ethnically diverse school district located in the 
intermountain region of the United States. After receiving institutional review board 
approval to conduct this study, we contacted key district personnel who identified 
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licensed special education teachers. Eight special education teachers from eight dif-
ferent elementary schools consented to participate, and three sequential forms of 
teacher randomization took place prior to the start of the study. First, eight teachers 
were randomly assigned to four dyads. Then, each dyad was randomly assigned to 
predetermined dates during which the pair of teachers participated in 2 days of PD 
before implementing the FACT intervention. Finally, each teacher from the same 
dyad was randomly assigned to one of two adjacent dates within the eight interven-
tion tiers of the MB design. 

Absenteeism presented an unforeseen challenge for one teacher because of a fam-
ily emergency, which considerably delayed the second of 2 days of her initial PD 
phase of the study (discussed below), along with her assigned intervention start date 
and continuing intervention-day absences. Therefore, that teacher and her students 
(n = 4) were not considered to be part of the formal study’s data analysis and so the 
following results and discussion are based on the remaining seven teachers’ classes. 

Teachers provided specialized mathematics instruction in small groups to 5th 
and 6th-grade students with MLD for 45 min per day, four times per week. Five 
schools qualified for Title 1 services. The teachers had taught on average for 
13.38 years (range = 5–27 years). Four teachers had a master’s degree, two had a 
bachelor’s degree, and one had a Juris doctorate. All teachers were female. 

The 5th and 6th-grade students from each teacher’s specialized mathematics 
class were invited to participate in the study if they (a) had at least one mathematics 
learning goal on their Individualized Education Plan (IEP), (b) were receiving spe-
cialized instruction in mathematics, and (c) were able to write a complete sentence 
on a standardized writing test. 

The student participants (n = 27) included 15 (56%) 5th-graders, 12 (44%) 6th- 
graders, 14 (52%) male, and 10 (37%) English learners (ELs). Fifteen students 
(56%) were Latinx, 8 (30%) were White, 2 (7%) were Black, and 2 (7%) were 
multiracial. The students were administered two screening measures: (a) the math-
ematics subtest of the Wide Range Achievement Test, 4th Ed. (WRAT-4) (Wilkinson 
& Robertson, 2006) and (b) a writing subtest from Wechsler Individual Achievement 
Test (WIAT), 3rd Ed. (Wechsler, 2009), in which students wrote a short essay 
response to an expository prompt. Students’ writing was scored for word count, 
theme development, and text organization. All students scored below the 14th per-
centile on the mathematics subtest (M = 6.92; range = 3.17–13.36). The average 
students’ percentile ranking on the written expression subtest was 6.90 
(range = 3.17–13.67). 

2.2  Single-Case Intervention Design 

A nonconcurrent MBD, with random assignment of classrooms to the staggered 
multiple-baseline levels (or “tiers”) – a single-case design with a high degree of 
scientific credibility (Kratochwill & Levin, 2010; Levin, 1992; Levin et al., 2018; 
Slocum et al., 2022) – was adopted to evaluate the effectiveness of the intervention. 
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A MBD was implemented because the skills and knowledge that students may have 
acquired through participation were unlikely to be reversed, and this single-case 
intervention design allowed each teacher’s class to serve as its own control (e.g., 
Horner & Odom, 2014; Kiuhara et al., 2017). The nonconcurrency of the design was 
necessitated by the irregularities of school-schedule timing, teacher absences, 
weather conditions, etc., for the commencement of each teacher’s intervention on 
pre-specified calendar dates. Hence, the to-be-reported stagger of the design is rep-
resented by the number of pre- and post-intervention “sessions” rather than by 
actual chronological dates (Slocum et al., 2022). The purpose of implementing ran-
domization in the design and associated statistical analysis was: (a) to improve the 
internal validity of the study, thereby providing a small-scale proxy to a randomized 
controlled trial (Kratochwill & Levin, 2010); and (b) to allow for a formal statistical 
assessment of the intervention’s effectiveness based on a well-controlled Type 1 
error probability while furnishing adequate statistical power for uncovering the 
intervention effects of interest (Levin et al., 2018). 

The PD was provided by the third and fourth authors prior to the teachers’ inter-
vention start date. The fractions and argumentative writing components were guided 
by Hacker et al.’s (2019) and Kiuhara et al.’s (2020) PD protocols, which included 
PD components needed for teachers to “buy in” and effectively implement the inter-
vention (e.g., multiple opportunities for active learning through modeling and prac-
tice and incorporating the same materials during PD that students have used 
previously) (Harris et al., 2012, 2014). We added discussion and activities that cen-
tered around developing and extending teachers’ conceptual and procedural under-
standings of fractions, common misconceptions students exhibit when learning 
fractions, and using questioning to better engage students in learning mathematics 
(Borko et al., 2015; Polly et al., 2014; Jayanthi et al., 2017). The teachers attended 
the PD in pairs to encourage collective participation in a safe learning environment 
and allowed PD facilitators to provide feedback and establish rapport for lending 
support to teachers once the teachers began instruction during the intervention phase. 

2.3  Intervention 

The FACT intervention consisted of five lessons using the six stages of SRSD 
described earlier (i.e., Develop Background Knowledge, Discuss It, Memorize It, 
Model It, Support It, and Independence), which embedded explicit instruction for 
improving students’ writing knowledge and performance, self-efficacy, and strate-
gic behavior with their writing and learning processes (Harris & Graham, 2009). We 
situated the language content of the FACT lessons around four mathematical prac-
tices: (a) construct arguments and critique the reasoning of peers, (b) make sense of 
problems and persevere in solving them, (c) use appropriate tools strategically, and 
(d) attend to precision by speaking and writing with precise mathematics vocabu-
lary, describing relationships clearly, and calculating problems accurately (CCSS-M, 
2010). The fraction content included understanding equivalence, comparing 
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fractions that refer to the same whole, composing and decomposing fractions, add-
ing and subtracting with like and unlike denominators, and using equivalent frac-
tions to solve problems with unlike denominators. The writing content included 
writing arguments to support claims with reasons and evidence. The fraction con-
tent was taught using a sequence of multiple representations (e.g., fraction blocks, 
number lines, area models, and numerical and mathematical notation) (Hughes 
et al., 2014; Witzel et al., 2003). 

2.4  Measures 

 Distal Fraction Measure 

The easyCBM Math Number and Operations assessment (Tindal & Alonzo, 
2012) was modified to include 27 fraction items (0–27 points possible). The test 
items consisted of multiple-choice questions that focused on magnitude, equiva-
lence, comparing two fractions and adding and subtracting fractions with like 
and unlike denominators. Two equivalent forms of the test were counterbal-
anced and administered to students before and at the end of the intervention 
phase and at the end of the intervention and post-intervention. Two independent 
scorers scored 100% on all assessments. Interrater reliability (IRR) between two 
scorers was 100%. 

 Progress Monitoring Fractions 

Twenty equivalent fraction probes were developed and administered to students 
each week during the study. Each fraction probe consisted of 14 questions (1 point 
each) and was divided into three sections: (a) placing fractions on a number line; (b) 
comparing the magnitude of two fractions; and (c) computational accuracy for add-
ing and subtracting two fractions. Two independent scorers scored 100% on all 
assessments with an IRR of 100%. 

 Progress Monitoring Writing 

Twenty equivalent writing probes were administered weekly to measure students’ 
ability to construct an argumentative paragraph in which students justified their 
solution to a fraction problem during untimed conditions. The students’ written 
responses were scored for quality of mathematical reasoning, argumentative writing 
elements, and total words written following the procedures used by Hacker et al. 
(2019) and Kiuhara et  al. (2020). Two independent scorers scored 100% of all 
assessments. 
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Quality of Mathematical Reasoning 
Students’ papers were scored holistically for the quality of mathematical rea-
soning following the procedures outlined in Kiuhara et al. (2020). The scoring 
index was from 0 to 12, with higher scores indicating higher reasoning quality 
and computational accuracy. For example, a score of 0 indicated that the student 
wrote no response or showed no understanding of the problem (e.g., I don’t 
know). A score of 5 or 6 indicated a student solved the problem correctly but 
had gaps in reasoning to support their answer or provided little support in a 
counterclaim. The responses that scored 11 or 12 included a clear and focused 
understanding of the problem, an accurate and fully supported position, a sup-
ported counterclaim, and controlled writing with sequencing and strong transi-
tions. Two independent scorers scored 100% of all assessments. Disagreements 
of more than + or –3 points between the two scorers were resolved by discus-
sion. IRR was 90%. 

Argumentative Elements 
Students’ papers were scored for six argumentative elements (0–36 points) follow-
ing the procedures from Kiuhara et al. (2020). The papers were scored for the fol-
lowing: (a) included a statement that represented the mathematics task (e.g., My 

task is to compare the fractions 
1
4

 and 
2
3
. ); (b) stated a claim or answer to the 

mathematics problem (e.g., I think that 
2
3

 is greater than 
1
4
. ); (c) provided reasons and 

elaborations to support the claim (e.g., I used a number line, and 
2
3

 is closer to one 

whole.); (d) provided a counterclaim or an incorrect solution to the problem (e.g., 

Others may argue that 
1
4

 is greater 
2
3

.); (e) provided reasons and elaborations to 

support the counterclaim (e.g., My peer might think 
1
4

 is greater because 4 is 

greater than 3); and (f) provided a concluding statement (e.g., However, the number 

line shows that 
2
3

 is greater than 
1
4

 because it is closer the 1). Two independent 

scorers scored 100% of all assessments. Disagreements of more than + or –3 points 
between the two scorers were resolved by discussion. IRR was 96%. 

Total Words Written 
Students’ writing was scored for total words written following the procedures 
outlined by Kiuhara et al. (2020). The third author typed verbatim the students’ 
writing probes into a word processing program to eliminate bias for handwrit-
ing, spelling, and grammar errors (Kiuhara et  al., 2012). A second scorer 
checked the typed probes for accuracy and resolved any differences with the 
first scorer. The word- processing program calculated the total number of words 
written. 
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2.5  Treatment Fidelity 

Each teacher was observed for a minimum of 33% of instructional sessions during 
the intervention phase of the study. Based on our findings from the MBD study 
reported by Hacker et  al. (2019), we established that a teacher required further 
coaching and support if their treatment fidelity during the observed session did not 
reach a 90% criterion. Across all teachers, the average percent of instructional com-
ponents that were in agreement between two independent raters was 92% with a 
range of 83–97%. On average, the teachers completed the intervention in 28 instruc-
tional days (range = 16–42 days). 

2.6  Approach to Analysis 

As was already noted, a randomized single-case MBD and associated randomization 
tests (Levin et al., 2018) were adopted for the present study. Following those proce-
dures, the eight participating teachers were randomly assigned to the design’s stag-
gered tiers, with a planned two outcome-observation stagger between tiers. The 
resulting design was implemented over a 16-week period and assured a minimum of 
5 baseline (A-phase) observations and 4 intervention (B-phase) outcome observations 
for each teacher/classroom (but see the first paragraph of the immediately following 
section). All randomization tests were based on the average outcome performance of 
each teacher’s class, which ranged in size from two to seven students, and those tests 
were directional (viz., positing that the mean of the intervention phase would exceed 
the mean of the baseline phase) based on a Type I error probability of .05. In addition, 
because previous related research (e.g., Kiuhara et  al., 2020) suggested that any 
expected intervention effects would not emerge in an immediate fashion, a two- 
outcome observation delay was built into the randomization- test analyses of all mea-
sures of mean between-phase change, based on the “data-shifting” procedure of Levin 
et al. (2017, p. 24) as operationalized in Gafurov and Levin’s (2022) freely available 
ExPRT single-case randomization-test package. 

3  Summary of Results 

The to-be-summarized randomization-test analyses were conducted on five weekly 
outcome measures: Fractions Test, Mathematical Reasoning, Argumentative 
Elements, and Total Words Written. In addition, more fine-grained analyses were 
conducted on just the intervention’s Lesson 1 and Lesson 2 content, which aligned 
with the first three stages of SRSD instruction (i.e., Develop Background Knowledge, 
Discuss It, Memorize It). As an overview, the analyses yielded mixed results, which 
in turn lead to inconclusive interpretations This is attributable in part to the present 
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MBD’s actual between-tier stagger of only one outcome assessment per week 
(equivalent to four instructional lessons, depending on the teaching pace of the 
teacher) rather than the planned-for two staggers (eight instructional lessons). That 
was an unfortunate consequence of the aforementioned intervention-scheduling 
constraints for the 7 participating teachers. As a result, less clear differentiation 
among the present study’s staggered tiers serves to reduce the typically high scien-
tific credibility of a randomized MBD (Levin et al., 2018, Figs. 2 and 3, pp. 298–300). 
An illustrative graph depicting the results for one of the outcome measures, 
Mathematical Reasoning, is presented in Fig. 1, with the two-observation delayed 
phases labeled Phase A* and Phase B*.
  

Primary analyses. Wampold and Worsham’s (1986) MBD randomization-test 
procedure, the most appropriate and statistically powerful MBD randomization test 
available (Levin et al., 2018), was applied to the four primary outcome measures but 
did not produce any statistically significant A- to B-phase improvements (p-values 
ranging from .94 to .16). That said, there was a large general between-phase statisti-
cal performance increase on three of the four measures, according to Busk and 
Serlin’s (1992) “no-assumptions” average ds and Parker et  al.’s (2014) average 
NAPs. After rescaling the NAPs to range from 0.0 to 1.00, they represent the aver-
age (across-classrooms) proportion of observations in the seven classrooms’ base-
line and intervention phases that do not overlap (for Mathematical Reasoning: 
d = 6.86, NAP = .74; for Argumentative Elements; d = 6.14, NAP = .78; and for 
Total Words Written: d = 2.45, NAP = .55). At the same time, a “visual analysis” 
(Kratochwill et al., 2021) of the outcome data revealed that four of the seven classes’ 
observed improvements were not synchronous with the introduction of the interven-
tion (see the Mathematical Reading outcomes for Teachers 1, 3, 4, and 6 in Fig. 1). 
As such, those improvements could have been attributable, at least to some extent, 
to the students’ year-long growth spurred by teachers’ provision of regular mathe-
matics instruction during the baseline phase, which varied across the staggered 
intervention start dates. It is worth noting that the apparent precipitous decline and 
recovery of the intervention-phase mean for Teacher 5’s class is based on the perfor-
mance of only two students. 

Two other sets of statistical analyses shed additional light on the efficacy of the 
FACT intervention. In one, analyses were conducted to examine whether the just- 
noted findings were consistent with another aspect of MBD logic, namely, that as 
each tier in the design exhibits an A- to B-phase improvement, the lower-level tiers 
do not  – consistent with what has been referred to as a “vertical analysis” (see 
Kratochwill et al., 2021). An illustration of a differentiated vertical stair-step pattern 
can be appreciated through an examination of the Mathematical Reading measure 
outcomes presented in Fig. 1. A statistically more powerful modification of a step-
wise between-tiers comparison MBD randomization-test procedure of Levin et al. 
(2018) that was originally proposed by Revusky (1967) is sensitive to assessing that 
pattern and yielded statistically significant results (ps < .023) on all measures except 
the fractions test (p  =  .17). Thus, it can be concluded that students’ observed 
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Fig. 1 Quality of mathematical reasoning  

mathematics performance increases occurred, at least to some extent, in accord with 
the hoped-for staggered tier improvements of successful MBD intervention 
outcomes. 

Second, based on the aforementioned visual analyses of the data, it was noted 
that on two of the outcome measures (Mathematical Reasoning and Argumentative 
Elements) students exhibited a low stable level of performance during their baseline 
phase, followed by a steady increase in performance during their intervention phase. 
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In formal between-phase regression line “slope-change” analyses (Levin et  al., 
2021), no two-observation delay was included because Class 7 did not provide 
enough intervention-phase outcomes for a meaningful slope to be calculated. 
An illustration of the present study’s baseline-to-intervention-phase slope increases 
may be seen for the Mathematical Reasoning measure presented in Fig. 1, where the 
actual intervention start point for each class occurred two observations earlier than 
is indicated there. From a statistical perspective, Wampold-Worsham MB random-
ization tests documented a significant increase in the slopes of students’ perfor-
mance between the baseline and intervention phases, from an across-students 
average slope of −.01 to .52, p  =  .026, and from −.02 to .70, p  =  .012, for 
Mathematical Reasoning and Argumentative Elements, respectively. 

3.1  Fine-Grained Analyses: Or with a Tip of the Hat 
to an Esteemed Mentor, Colleague, and Friend: “Fine 
Grahamed” Analyses 

The preceding analyses were conducted on the comprehensive 20 parallel forms 
assessments that included all the FACT intervention content. During the earlier parts 
of most students’ intervention phase, those assessments contained content that had not 
yet been covered by the classroom teachers. Thus, students’ performance on such 
content for those assessments would not be expected to be responsive to any interven-
tion effects. A seemingly more appropriate analysis was therefore conducted on just 
the lesson content that would have been covered for all students on all assessments. As 
with the mixed results already reported for the complete test content: (a) the Wampold-
Worsham MBD test indicated that there was no statistically significant A- to B-phase 
improvement in students’ performance (p  =  .47); but (b) the Levin et  al.’s (2018) 
Modified Revusky MBD test again produced a statistically significant appropriately 
differentiated vertical pattern of improvement (p = .037). 

Pretest and Posttest Measures of Fraction Operations 
A correlated-samples t-test was conducted on the distal 27-item fraction operations 
measure that was administered to the 27 participating students at the beginning and 
the end of the study. Students exhibited a statistically significant increase on that 
measure (p < .001), amounting to a 3-item gain, d = 1.30. For this twice- administered 
measure, the observed improvement over the course of the school year does not 
reflect the true impact of the FACT + R2C2 intervention per se because it is entan-
gled with regular school mathematics instructional content by teachers during the 
baseline phases and student growth. 
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4  Discussion 

In our single-case classroom intervention investigation, we aimed to understand 
whether writing-to-learn mathematics through argument writing would increase 
students’ fraction knowledge, their quality of mathematical reasoning, and the num-
ber of argumentative elements and total words written when provided with explicit 
strategies instruction using the six stages of SRSD.  Based on previous research 
showing the benefits of writing-to-learn content (Bangert-Drowns et  al., 2004; 
Graham et al., 2020; Hubner et al., 2006), as well as benefits of explicit writing 
strategies instruction (Gillespie & Graham, 2014; Graham et al., 2012), we expected 
that learning to construct written arguments and to critique the reasoning of peers 
would: (a) help students with MLD address their misconceptions when solving frac-
tion problems and (b) allow those students to develop a deeper understanding of 
fractions (Hacker et al., 2019; Kiuhara et al., 2020). Our analyses uncovered selected 
classroom-level effects on all four outcome measures, similar to our findings in the 
MBD study presented by Hacker et al. (2019). That is, some teachers and certain 
outcome measures were associated with more student gains than others. This could 
be attributed to several factors. 

First, the FACT intervention using SRSD combines multiple learning compo-
nents (i.e., fraction learning and argumentative writing) with behavioral compo-
nents (i.e., self-regulating learning behaviors and self-monitoring affect and 
motivation), which students acquire. These multiple components may require 
extended class sessions for teachers to ensure a student with MLD can indepen-
dently use the strategies. Kiuhara et al. (2020) found that on average and with high 
treatment fidelity across teachers, the general education teachers in the FACT condi-
tion completed the lessons in 23 45-min sessions compared to the special education 
teachers. The latter completed the lessons in 30 45-min sessions. This indicated that 
students with MLD may require extended time reaching the Independent Stage of 
SRSD, as we found in the current study. For the seven teachers in this study, the 
instructional pacing to complete the lessons ranged from 16 days to 42 days. The 
teachers in the intervention phase for the longest amount of time demonstrated high 
treatment fidelity and did not require additional coaching and support; however, 
they had a large number of ELs with MLD in their classrooms (range 33–57%). 

Based on their research using SRSD to teach ELs the process of argumentative 
writing, Cuenca-Carlino et al. (2018) suggest incorporating culture and specific lan-
guage needs into SRSD. The quality of teacher-student and student-student interac-
tion during learning influences language development (Gersten et al., 2009; Klingner 
& Soltero-Gonzales, 2009). For example, although SRSD addresses components of 
student agency (i.e., students are taught strategies to engage in discourse affecting 
their learning behaviors), it may also be necessary for teachers to understand how 
(a) to expand students’ ability to draw on their own languages and cultural experi-
ences for reflecting on their original or novel approaches when solving problems 
(Klinger and Soltero-Gonzales) and (b) to facilitate ways for ELs to think aloud 
using their first language or with their peers when solving math problems (Garcia & 
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Sylvan, 2011). Conversely, the teacher who completed the FACT lessons in the 
shortest amount of time (i.e., 16 days) reported in her teaching log that she did not 
engage students in any supplemental learning activities and simply followed the 
manualized protocol for implementing the lessons almost verbatim. Although her 
treatment fidelity was high (91%), we learned that PD should include space for 
teachers to discuss the recursive approach to teaching SRSD and decision-making 
processes for determining when teachers should reteach, modify, or reorder the 
stages of SRSD (Cuenca-Carlino et al., 2018). Students benefit only when they are 
provided multiple opportunities to connect mathematical language and communi-
cate their learning (Bangert-Drowns et al., 2004; Klein, 1999). 

Second, one of our concerns from the previous study reported by Hacker et al. 
(2019) was to increase teacher “buy in” to implement a novel instructional interven-
tion such as FACT. One way we addressed this was here to devote time during PD 
to discuss with teachers their experiences they had teaching fractions to students 
with MLD and some of the common misconceptions that students have when learn-
ing fractions (Borko et al., 2015). We also included a protocol for using questioning 
as a way for teachers to assess students’ understanding and to provide opportunities 
for students to articulate their understandings (Borko et al., 2015; Polly et al., 2014; 
Jayanthi et al., 2017). We found that treatment fidelity was high across all seven 
teachers. It also proved beneficial for us to have established a minimum criterion 
level for knowing when to provide teachers with additional coaching during the 
implementation phase. For example, one teacher who did not meet the criterion of 
treatment fidelity (viz., greater than 85%) on more than one observed lesson had 
transferred the learning activities from the teacher’s manual to a SmartBoard that 
the teacher used daily. This resulted in some of the FACT content not having been 
easily transferred and therefore was skipped by the teacher during instruction. The 
third author met with the teacher regularly to address the fidelity components that 
were missed during the observation and answered any questions the teacher had 
about the lesson. 

Third, from a methodological perspective, our MBD with random assignment of 
teachers to tiers and associated randomization statistical tests represents a rigorous 
single-case intervention design (Kratochwill & Levin, 2010; Levin et  al., 2019). 
Although logistical constraints and exigencies rendered it not possible to implement 
the intervention optimally here, future scientifically credible and statistically pow-
erful single-case research that focuses on teaching SRSD should strive to include a 
greater stagger of the tiers’ intervention start points, along with statistical 
randomization- test models that require a start point for each tier member that is 
randomly sampled from two or more acceptable potential intervention start points 
(see, for example, Levin & Ferron, 2021). 

Finally, we did not account for the type of instruction the students received dur-
ing the baseline phase, which ranged from 19 to 42 days, depending on the teacher’s 
staggered intervention start date and the possible overlap with the district’s pacing 
calendar for teaching or reviewing fractions. Taking all these various design and 
operational challenges into consideration (Kratochwill et al., 2021) leads directly to 
a general guiding principle that has emerged from our present and earlier FACT/
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SRSD studies (see Hacker et al., 2019; Kiuhara et al., 2020). As with large-scale 
randomized controlled trials studies, in single-case classroom-based intervention 
investigations one’s mantra should be: “Plan for the best but always expect the 
unexpected.” 

In sum, our previous FACT intervention studies found that engaging students 
with MLD in activities that focused on communicating with precise mathematical 
language and constructing arguments increased students’ quality of mathematical 
reasoning, argumentative elements, and total words written (Hacker et  al., 2019; 
Kiuhara et al., 2020). Although certainly not conclusive, the collective visual and 
statistical outcomes from this study are encouraging, in that they are suggestive of 
positive effects associated with using writing-to-learn mathematics and SRSD. They 
should provide continued motivation for classroom-based interventionists to extend 
this line of research in teaching mathematics and writing, especially for a wide 
range of ELs with MLD. 
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Handwriting Difficulties: Different 
Manifestations and Underlying Functions

Naomi Weintraub

Abstract Handwriting difficulties (HD) are manifested in poor legibility, speed or 
both, which seem to represent different aspects of handwriting performance; prod-
uct and process, respectively. As such, they may stem from different deficits in 
underlying functions. This study examined the distribution of HD manifestations 
among higher-education students, and the relationship between language, working 
memory as well as perceptual- and grapho-motor skills and handwriting legibility 
and speed. The sample included 110 higher-education students (18- to 33-years 
old), of whom 66 had specific learning disabilities (SLD) and HD and 44 were typi-
cally developing. Students were administered a handwriting test and various tests 
measuring the underlying functions. Results showed three distinct groups of stu-
dents with HD. Most (62.1%) had poor legibility but not poor speed. Others had 
only slow handwriting (24.2%) and a minority had both (13.6%). Working memory 
was found to predict both poor legibility and speed. Yet, whereas having slow hand-
writing was also predicted by poor spelling and gender, having poor legibility was 
related to visual-spatial motor organization. These findings indicate that higher- 
education students with HD are a heterogeneous group. Therefore, for research and 
educational purposes distinctions should be made with reference to the different HD 
groups, because each appear to be associated with different underlying deficits.
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1  Introduction

Handwriting difficulties (dysgraphia) refers to an impaired ability to produce hand-
written words or letters (handwriting disorder; Berninger et al., 2015b). The preva-
lence of writing disorders is estimated to be between 7% and 15% of school-age 
students (Döhla & Heim, 2016). Although this prevalence is not much different 
(5–17%; Shaywitz & Shaywitz, 2005) from that of reading and spelling difficulties 
(dyslexia), it is one of the lesser researched manifestations of specific leaning dis-
ability (SLD; Katusic et al., 2009). Furthermore, similar to other neuro- developmental 
disorders, handwriting difficulties have been found to continue into adulthood 
(Cousins & Smyth, 2003; Rosenberg-Adler & Weintraub, 2020).

Handwriting difficulties may have both functional and emotional effects on indi-
viduals. They may limit students’ higher-level writing performance such as their 
ability to express knowledge or ideas (McCloskey & Rapp, 2017) or note-taking 
(Peverly et al., 2013). Furthermore, handwriting difficulties may often cause frus-
tration and affect students’ self-esteem as well as motivation (Engel-Yeger et al., 
2009). Consequently, they often minimize or avoid performing writing assignments, 
which may tax their grades (Feng et al., 2019). Students’ grades may also be nega-
tively affected due to legibility bias (Graham et al., 2011; Greifeneder et al., 2011). 
Finally, handwriting difficulties may influence a person’s performance in daily 
activities (Tal-Saban & Weintraub, 2019) including career choice or advancement 
(McCloskey & Rapp, 2017).

1.1  Measures of Handwriting Performance

The two main measures of handwriting are speed and legibility. Handwriting speed 
represents the process or production aspect of handwriting, and is often measured as 
the number of words or characters written per minute (Rosenblum et  al., 2003). 
Legibility reflects the quality of the handwritten product, and is often defined as the 
degree to which the text is perceived as readable (Graham, 1986; Greifeneder et al., 
2011). This perception is influenced by letter formation and the uniformity of spa-
tial components (e.g., letter size, spacing within and between words, letter slant; 
Graham et al., 2006; Weintraub et al., 2007) and the texts’ neatness (e.g., erasures). 
Another definition of handwriting legibility is the actual readability of the text 
(Graham, 1986; Rosenberg-Adler & Weintraub, 2020). Readability of the text may 
be influenced by letter formation and spelling (Graham et al., 2011).

The fact that the two handwriting measures represent different aspects of hand-
writing performance suggests that students with handwriting difficulties may com-
prise a heterogeneous group, where some may have either poor legibility or slow 
handwriting and others may have both. Furthermore, these difficulties may result 
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from deficits in different functions or skills. To date, most studies comparing hand-
writing performance of students with and without handwriting difficulties, did not 
differentiate between students with poor legibility versus those with poor speed 
(e.g., Duiser et al., 2013), or related to either one or the other. The few studies that 
did compare the underlying measures related to either legibility versus speed (e.g., 
Klein et al., 2011; Salameh-Matar et al., 2018) found that different underlying func-
tions were associated with handwriting speed versus legibility. Both studies reported 
that visual-motor integration had a unique contribution in predicting legibility. By 
contrast, speed was predicted by the alphabet task (Salameh-Matar et al., 2018) or 
fine-motor coordination (Klein et al., 2011). Yet these studies focused on elementary- 
school students.

1.2  Conceptual Framework

With the purpose of better understanding the possible underlying functions related 
to handwriting legibility and speed, we based this study in the psychomotor model 
by Van Galen (1991) and its later suggested revisions (i.e., Graham et al., 2006; 
Kandel & Spinelli, 2010). This model postulates that handwriting production is 
hierarchically controlled, and is based on parallel processing, where higher-level 
output, forms the foundation for the subsequent lower levels’ processing. The first 
stages are psycholinguistic processes, including generating ideas, translating them 
into words, and selecting a word to be written.

Next, an orthographic representation of the selected word is retrieved from long- 
term memory, and phoneme-to-grapheme translation occurs, resulting in an abstract 
letter sequence of the word that is stored in the orthographic or graphemic buffer 
(Kandel & Spinelli, 2010; Van Galen, 1991). This is followed by grapheme to allo-
graph conversion (i.e., the specific letter shape such as upper or lower case), activat-
ing the corresponding internal motor programs required for writing the selected 
allographs (e.g., letter form, size, rotation, direction). The next stage is visual spatial 
arrangement parameter setting (Graham et al., 2006), in which the correct place-
ment of the letters on the page (e.g., in relation to the line, the margins or a previ-
ously written letter) is determined. Van Galen’s (1991) model further asserts that in 
the final stage, the internal motor programs are converted into grapho-motor plans, 
specifying the muscles required, as well as the force, speed and slant necessary for 
producing the letters. One stage that was not clearly defined in this model is the 
grapho-motor production stage (McCloskey & Rapp, 2017), namely the movement 
of the hand and fingers for producing the strokes related to the different letters 
(Palmis et al., 2017). Nevertheless, the handwriting model of Van Galen (1991) and 
its revisions, delineate the need for integrating language, cognitive and perceptual- 
motor functions while handwriting.
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1.3  Underlying Mechanisms of Handwriting

Over the years, various studies examined the relationship between underlying func-
tions and handwriting performance.

 Language Functions

Berninger (2000) described the different types of languages; language by ear, by 
mouth, by eye, and language by hand, referring to handwriting (or keyboarding). 
The four language systems share underlying functions (Berninger, 2000; Döhla & 
Heim, 2016). For example, a positive association was reported between reading and 
handwriting speed (Berninger et al., 1992, 2002; Bosga-Stork et al., 2016). Other 
researchers reported handwriting difficulties among students with dyslexia 
(Berninger et al., 2008; Graham et al., 2020; Sumner et al., 2013). Similarly, several 
researchers found that students’ spelling was associated with handwriting speed 
(Abbott et al., 2010; Bosga-Stork et al., 2016; Limpo & Alves, 2013; Wicki et al., 
2014), and legibility (Wicki et al., 2014) or contributed to the predictions of stu-
dents’ handwriting status (Rodríguez & Villarroel, 2017).

By contrast, other studies have shown that handwriting, spelling and reading 
develop autonomously and require unique language skills (Berninger et al., 2002; 
Bosga-Stork et al., 2016). For example, students may have reading or spelling dif-
ficulties but not handwriting difficulties (Berninger et al., 2015b; Döhla & Heim, 
2016). Nevertheless, most of these studies were performed among elementary 
school students. Moreover, poor handwriters were usually a mixed group of stu-
dents with both poor legibility and slow speed. Therefore, more evidence is required 
for examining the association between reading and spelling skills and each of the 
handwriting measures among higher-education students.

 Working Memory

Based on the conceptual model of handwriting production described above, it 
appears that working memory plays an important role in handwriting production, 
and may affect the handwritten product (e.g., letter formation, spatial organization). 
Various studies have shown an association between working memory and handwrit-
ing production (e.g., Adi-Japha et al., 2007; Olive & Kellogg, 2002). For example, 
in a study among students in 4th–9th grades with dysgraphia, Berninger et  al. 
(2015a) found that the students had impaired working memory in the orthographic 
word storage and processing, as well as in focused/selective attention. Other studies 
have shown that handwriting performance was associated with attention deficits 
(Capodieci et al., 2018; Graham et al., 2016). In a study among higher-education 
students, Peverly et al. (2013) found a significant correlation between attention span 
and handwriting speed.
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Another measure which taps working memory in the context of handwriting is 
the Alphabet task, which requires writing the alphabet letters from memory in their 
correct sequence and form. This task involves retrieving the alphabet letters (allo-
graphs) from long-term memory, storing them in their correct sequence while 
matching them with the motor programs, and then producing them in the correct 
order and form (Abbott & Berninger, 1993). Many studies have shown a relation-
ship between the Alphabet task and handwriting speed (Berninger et  al., 1997; 
Graham et  al., 2000; Medwell & Wray, 2014). Yet, the association between the 
Alphabet task and legibility is scarce. In one study, Weintraub and Graham (2000) 
did not find that the Alphabet task had a significant contribution in predicting stu-
dents’ status as poor or good legibility.

As can be seen, in the different studies working memory was operationalized and 
measured in different ways. In some studies, the focus was attention, whereas in 
other studies working memory was directly related to the handwriting process. 
Furthermore, only few studies examined the association of working memory and 
handwriting legibility, and most related to school-age students.

 Perceptual- and Grapho-Motor Functions

As stated above, handwriting production entails two stages that were not described in 
the model proposed by Van Galen (1991); the spatial arrangement parameter setting 
(Graham et al., 2006) and the grapho-motor execution stage, in which the actual hand-
writing occurs. The former, requires writing the letters in their correct form, size and 
location in relation to the line and the other letters (Graham et al., 2006). Most studies 
have shown that students’ scores on visual-motor integration tests were significantly 
correlated with handwriting legibility (Duiser et  al., 2013; Weintraub & Graham, 
2000), yet others did not find such associations (Prunty et al., 2016).

The grapho-motor execution stage of handwriting requires the use of the fingers 
to manipulate a writing tool (pencil or pen) while executing the motor program in a 
sequential, accurate and fluent manner. This act requires fine motor sequencing and 
control (McCloskey & Rapp, 2017; Smits-Engelsman et al., 2001). In fact, studies 
reported that motor control and finger dexterity were related to handwriting legibil-
ity (Duiser et  al., 2013; Weintraub et  al., 2010) or speed (Berninger & Rutberg, 
1992; Salameh-Matar et al., 2018). However, the different studies measured motor 
control in various methods such as finger dexterity (e.g., Berninger & Rutberg, 
1992; Weintraub & Graham, 2000) or specific grapho-motor tasks (e.g., Kaiser 
et al., 2009; Salameh-Matar et al., 2018). Therefore, the relationship between motor 
control and handwriting performance needs to be further explored.

The handwriting model and its revisions, as well as the studies mentioned above 
support the assertion that problems in any of the handwriting production stages due 
to deficits in language, cognitive, or perceptual-motor-functions may affect hand-
writing legibility, speed or both. Yet, the contribution of the different underlying 
functions in predicting handwriting legibility versus speed has not been sufficiently 
explored.
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1.4  Study Purpose

The overall purpose of this study was to enhance the understanding of handwriting 
difficulties among higher-education students. This study had several specific objec-
tives: (a) to describe the distribution of handwriting difficulty manifestations (legi-
bility versus speed) among these students; (b) to examine the relationship between 
basic underlying functions: language, working memory and perceptual-and grapho- 
motor functions and handwriting legibility and speed; and (c) to examine the contri-
bution of these underlying functions in predicting students’ handwriting status 
(poor legibility versus control and slow handwriting versus control). I expected to 
find students with poor legibility, whose handwriting speed was intact, and other 
students, whose handwriting speed was slow, but legible, while a third group 
encountering difficulties in both measures. I also hypothesized that different func-
tions were related to legibility versus speed. Finally, I expected to find different 
predictors of handwriting status in relation to poor legibility as opposed to slow 
handwriting.

2  Method

2.1  Participants

The sample included 110 higher-education students between the ages of 18–33, of 
whom 66 had SLD with handwriting difficulties (henceforth, HD) and 44 were typi-
cally developing (TD). Most (74.3%) were first year students from various faculties 
(e.g., humanities, social sciences, law, medicine and natural sciences). Students 
were included in the study if they met the general inclusion criteria: (a) did not have 
a physical condition involving their upper limb, neck, or back (e.g., inflammation, 
or fractures) in the past 6 months; and (b) were not taking medications that could 
affect their handwriting performance (except for medication for attention deficit 
hyperactivity disorder; ADHD). Students were included in the HD group if they:  
(a) had been diagnosed in childhood or adolescence with SLD and HD and were 
currently eligible for test accommodations (based on self-report); and (b) were  
currently identified as having handwriting difficulties based on a standardized test.

Students were included in the TD group if: (a) they were not diagnosed with a 
SLD, ADHD or Developmental Coordination Disorder, and were not eligible (in the 
past or currently) for test accommodations (based on self-report); and (b) their 
handwriting performance was within the normal range, based on a standardized test. 
The sample was elicited from a database that was accumulated from three past stud-
ies that focused on handwriting and keyboarding of higher-education students, all 
using the same inclusion criteria as described above and recruitment methods (see 
Procedure section). In all studies, participants were recruited through a convenience 
sampling method.
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2.2  Measures

 Background Questionnaire

This self-report Background Questionnaire was developed for use in our lab studies 
with higher-education students for the purpose of obtaining demographic information 
(e.g., gender, age), developmental, medical, and educational background information 
as well as routines and practices in the use of computers (e.g., typing hours per day).

 Handwriting Performance of Post-secondary Students Evaluation (HaPPS; 
Weintraub et al., 2012)

The HaPPS is a standardized test of handwriting performance of higher-education 
students. It consists of three tasks: A 10-min copying task; a 3-min writing to dicta-
tion task; and a 5-min expository writing composition task. Each task is scored for 
speed (i.e., number of characters) and legibility (i.e., percent of unreadable words; 
higher scores represent poorer legibility). The cutoff point for illegible handwriting 
is Z > (2) in at least two of the handwriting tasks. The cutoff point for slow hand-
writing is Z < (−1.5) in the copying and dictation tasks. The HaPPS was found to 
have a medium-high and statistically significant inter-rater reliability for legibility, 
.61 < r <  .87, p <  .01; and for speed, .76 < r <  .90, p <  .01, and to discriminate 
between students with and without handwriting difficulties both in speed, 
F(4,112) = 16.58, p = .001; and in legibility, F(4,110) = 11.80, p = .001 (Yusilles, 2012). 
In this study all tasks were used for forming the handwriting status groups, and the 
copying task was used for examining the relationship between underlying functions 
and handwriting performance.

 MATAL: Diagnosis of Learning Disabilities and Attention Disorders 
(Ben-Simon & Inbar-Weiss, 2012)

The MATAL is a computerized battery of standard tests for the diagnosis of learning 
disorders between the ages of 16–30. It consists of 20 cognitive tests. In this study we 
used two basic language tests: Oral text reading (scored for speed) and Spelling (while 
writing to dictation, scored for error rate). Both scores were transformed to Z-scores. 
Administration time for this test is approximately 30-min. This test was used to mea-
sure the initial stages of handwriting production, as described by Van Galen (1991).

 Working Memory

In this study we used two working memory tests. The first is based on the Working 
Memory scale of the Behaviour Rating Inventory of Executive Function-Adult 
version (BRIEF-A; Roth et  al., 2005), which is a standardized self-report  
questionnaire that measures adults’ executive functions in their daily activities. 
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The working memory scale consists of seven items that capture the capacity to 
actively hold information in mind for the purpose of completing a task or generat-
ing a response. The items themselves focus on the persons’ attention and concen-
tration capacity.

The second measure was the Alphabet task (Berninger & Rutberg, 1992). 
While this task is not direct measure of working memory, it evaluate students’ 
efficiency in retrieving the alphabet letters from memory in their correct form and 
sequence, and storing them in an orthographic buffer prior to correctly producing 
them (Brooks et  al., 2011). Thus, it requires the integration of orthographic 
retrieval and motor production. In this study the task was scored as the time it took 
the students to write the Hebrew alphabet letters in their correct form and sequence. 
This task taps various stages of the model by Van Galen (1991), including graph-
eme-allograph conversion, allograph-motor program association and letter 
production.

 Rey Osterrieth Complex Figure (ROCF; Rey, 1941 in Shin et al., 2006)

The ROCF measures visuo-spatial-motor organization and memory. In the cur-
rent study we focused on the Copy subtest (i.e., copying a complex geometric 
figure), using the Meyers and Meyers (1995) scoring system which taps organi-
zation and grapho-motor control. Raw scores are converted into age-related 
standard scores. This scoring system has been found to have high inter-rater 
reliability (r = .93). The ROCF taps two main stages of the handwriting produc-
tion, the visual spatial arrangement parameter setting and the handwriting exe-
cution stage.

 Finger Succession (Berninger & Rutberg, 1992)

This test measures kinesthetic ability by examining the speed of performing a 
sequential fine-motor task, while the hands are out of peripheral vision. In the  
current study we focused on the Dominant Hand subtest. Scoring is based on  
the time (seconds) it takes the student to complete five correctly performed cycles 
(i.e., touching the thumb with each of the fingers from the fifth finger-“Pinky” to the 
second finger-“index”). Administration time for this test is approximately 2-min. 
The test taps the stage of handwriting execution.

2.3  Procedure

Upon receiving ethical approval from the University’s review board committee, 
notices were posted on the University’s bulletin boards on campuses and on the 
network, inviting students to participate in the studies. Students who expressed an 
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interest in the study were asked to sign an informed-consent form, which included 
a specific clause for adding the data to the laboratory’s database and filled out the 
Background Questionnaire. If they met the general inclusion criteria, they were 
individually administered the test battery that was administered in random order. 
Students who took medication for ADHD were requested to perform the test battery 
after taking their medication. The tests were administered by experienced clinicians 
who specialized in learning disabilities and had over 10 years of experience. All 
participants could choose between receiving payment according to the University’s 
set price for volunteering to participate in experiments or receiving credit points if 
their program had such a requirement (i.e., participating in an experiment as part of 
their curriculum).

2.4  Data Analysis

Statistical analysis was performed using the Statistical significance was set at 
p < .05. Descriptive statistics were used to describe the central tendency and vari-
ability of measures. Kruskal-Wallis, followed by Mann-Whitney tests were used to 
compare the groups’ underlying functions due to the small group size. Pearson cor-
relations coefficients were used to examine the relationship between the underlying 
functions and handwriting speed and legibility, respectively. Finally, we conducted 
logistic regression to determine the contribution of the different underlying func-
tions as well as students’ gender to the prediction of students’ handwriting status 
(i.e., good and poor legibility or good and poor speed). This approach uses chi-
square goodness-of-fit tests to determine which set of factors is most effective in 
predicting outcome status.

3  Results

3.1  Sample Description and Group Distribution

First, we examined the distribution of the different manifestations of handwriting 
difficulties among the students with HD (n = 66). Results showed 41 (62.1%) stu-
dents had only poor legibility (legibility group; Mage = 24.32, SD = 2.86), of whom 
22 (53.7%) were males; 16 (24.2%) had only slow handwriting (Speed group; 
Mage = 23.69, SD = 2.82), of whom 13 (81.3%) were males; and 9 (13.6%) students 
had both poor legibility and slow handwriting (Both group; Mage = 23.78, SD = 2.28), 
of whom 8 (88.9%) were males. The mean age of the TD group (n = 44) was 23.22 
(SD = 2.19), of whom 16 (36.4%) were males. The groups did not significantly dif-
fer (p > .05) in age as well as in the number of years they studied at the university. 
By contrast, the three handwriting difficulties groups significantly differed in gen-
der distribution (χ2 = 6.44, p = .04). The two group that included students with slow 
handwriting had over 80% males as opposed to 50% in the legibility group.
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Descriptive data of the four groups’ handwriting performance are presented in 
Table 1. As can be seen, the students with only slow handwriting were similar to the 
TD group in their legibility scores. Yet, although within the normal range, the stu-
dents in the only legibility group had lower speed scores compared to the TD group. 
Due to the small number of participants in the Both group, and our focus on students 
with only legibility or only speed difficulties, subsequent analysis related to these 
two groups as well as the control group.

Next we compared the underlying functions among the three groups. As can be 
seen in the Table 2 there was a significant main effect for reading, spelling and the 
two working memory measures, where the two handwriting groups scored signifi-
cantly below the control. Yet, the two HD groups did not significantly differ between 
themselves (p > .05).

3.2  Handwriting Speed

The correlations between the underlying functions and handwriting speed, sepa-
rately for students with handwriting difficulties and the TD students, are described 
in Table 3. As can be seen, among the TD students, only the Alphabet task was 
significantly correlated with handwriting speed. In contrast, among the students 
with HD, spelling and the Alphabet task were the only functions that were signifi-
cantly correlated with handwriting speed. Table 4 presents the contribution of the 
different underlying functions and gender in determining the likelihood that stu-
dents would have good or poor handwriting speed. In this analysis both reading and 
finger succession were not entered into the model because they did not have a sig-
nificant correlation with either speed or legibility. In addition, we did not include the 
visual-spatial-motor organization test (ROCF) because, unfortunately, in the TD 
group, only 18 students were administered this test.

Results indicated that the goodness of fit of the four predictor variables in this 
logistic regression model, compared to a constant model, was statistically signifi-
cant, χ2(4) = 16.58, p = .002, explained 45.8% (Nagelkerke R2) of the variance in 
handwriting speed, and correctly classified 90.6% of the students as having or not 
having speed difficulties. Each of the two working memory variables (the Alphabet 

Table 1 Handwriting legibility and speed (in copying) of the four study groups

Legibility group
(n = 41)

Speed group
(n = 16)

Botha group
(n = 9)

TDb

(n = 44)
Handwriting measures M SD M SD M SD M SD

Legibilityc 8.21 5.54 1.60 1.06 6.67 3.13 1.26 .95
Speedd 116.36 18.61 82.40 12.73 81.60 14.67 129.06 16.13

Note
aBoth: Difficulty in legibility and speed
bTD typically developing students
cPercent of unreadable words (higher scores–lower legibility)
dNumber of characters per minute
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Table 2 Comparison of study groups in underlying functions

Legibility group Speed group TDa

n M Md IQRb n M Md IQRb n M Md IQRb Hc
(df = 2)

Language

Reading 38 −.7 −.9 1.6 13 −.8 −.8 2.4 44 .3 .1 1.3 13.3***
Spelling 38 −.3 .1 1.5 13 −2.4 .8 2.6 44 .6 .8 .7 10.8**
WMd

BRIEF-Ae 41 62.7 64.0 18.0 16 64.9 63.5 19.0 44 49.1 49.5 11.0 31.4***
Alphabet 24 1.7 1.7 .8 11 1.5 1.5 .5 36 2.2 2.2 .6 20.6***
PGMf

ROCFg 30 −4.0 −2.8 3.5 8 −7.1 −2.0 2.8 18 −2.6 −1.6 4.8 2.8
Finger 
succession

37 8.0 6.5 3.4 16 5.7 6.2 2.9 40 5.8 5.9 2.7 5.5

Note
**p < .01; ***p < .01
aTD typically developing
bIQR interquartile range
cH Kruskal-Wallis H-test
dWM working memory
eBRIEF-A Behaviour Rating Inventory of Executive Function-Adult
fPGM perceptual-grapho-motor
gROCF Rey Osterrieth complex figure

Table 3 Correlations between underlying functions and handwriting measures

Students with HDa TDb students
Handwriting Handwriting

n Legibility Speed n Legibility Speed

Language

Reading text 59 .20 .13 44 −.24 .09
Spelling 59 .07 .23* 44 −.06 .09
Working memory

BRIEF-Ac 66 .35** −.15 44 .06 −.15
Alphabet task 39 .22 .40** 36 −.13 .38*
Perceptual-grapho-motor

ROCFd 43 −.28* −.01 18 −.25 .07
Finger succession 59 −.01 .05 40 −.05 .26

Note
*p < .05, **p < .01
aHD handwriting difficulties
bTD typically developing
cBRIEF-A Behaviour Rating Inventory of Executive Function-Adult version
dROCF Rey Osterrieth complex figure

task and BRIEF-A) had a unique significant contribution. For each point of increase 
in the Alphabet task, there was a .09 increased likelihood of having good handwrit-
ing speed and for each point of increase in working memory, there was a 1.14 
increased likelihood of having good handwriting speed. The unique contribution of 
gender approached significance (p = .075).
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Table 4 Logistic regression analyses for predicting handwriting status for poor legibility and for 
slow handwriting

Legibility Speed
Variables in 
model B SE

Odds 
ratio

95% CI for 
exp β B SE

Odds 
ratio

95% CI for 
exp β

Spelling −.59** .33 .55 .29–1.05 .68 .56 1.97 .66–5.86
BRIEF-A1 .06* .03 1.07 1.01–1.12 .13* .06 1.14 1.02–1.27
Alphabet task −.76 .63 .47 .14–1.62 −2.37* 1.22 .09 .01–1.02
Gender .80 .68 2.23 .59–8.44 3.04*** 1.71 20.97 .73–597.94

Note
*p < .05, **p = .069, ***p = .075
aBRIEF-A Behaviour Rating Inventory of executive Function-Adult version

3.3  Handwriting Legibility

First, we examined the relationship between the underlying functions and handwrit-
ing legibility, separately, for students with handwriting difficulties and TD students. 
As can be seen in Table 3, none of the functions were found to be related to hand-
writing legibility among the TD students. Among the students with HD, only work-
ing memory and the ROCF were found to have a significant correlation with 
legibility.

Table 4 presents the contribution of the different underlying functions and gender 
in determining the likelihood that students would have good or poor handwriting leg-
ibility. Similar to speed, four variables were included in the model. Results indicated 
that the goodness of fit of the four predictor variables, compared to a constant model, 
was statistically significant, χ2(4) = 17.83, p = .001, explained 33.5% (Nagelkerke R2) 
of the variance in handwriting legibility, and correctly classified 75.4% of the students 
as having good or poor legibility. In this model, only the BRIEF-A working memory 
had a unique significant contribution. For each point of increase in this variable, there 
was a 1.06 increased likelihood of having good handwriting legibility. In addition, the 
contribution of spelling approached significance (p = .07).

4  Discussion

Handwriting research has spanned for many decades and the knowledge and under-
standing of handwriting production has greatly increased. Yet, there are still gaps in 
knowledge and areas that have not been sufficiently explored. One such area is the 
underlying factors related to the different measures of handwriting performance, 
legibility versus speed, and specifically among higher-education students. This 
topic was the focus of this study.
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4.1  Manifestations of Handwriting Difficulties

First, we examined the distribution of handwriting difficulties among higher- 
education students. Our results confirmed that, similar to other groups of stu-
dents with SLD, students with handwriting difficulties are a heterogeneous 
group (Deuel, 1995). Most of the students (62.2%) in our sample had only poor 
legibility, fewer had only slow handwriting (24.2%), and even less had both 
poor legibility and speed. It is not clear if this distribution is representative, 
because we could not find previous data on this issue, either among school-age 
or among higher-education studies and thus, further studies, in this area are 
clearly needed.

4.2  Handwriting Speed

Handwriting speed represents the pace of producing a handwritten text. This pace 
reflects the fluency of the different stages of the handwriting process. Therefore, it 
is reasonable to assume that both language and the perceptual-motor functions, as 
well as working memory, would be related to handwriting speed. In fact, various 
studies reported a low to medium correlation between reading and handwriting 
speed (Berninger et al., 2010; Bosga-Stork et al., 2016; Medwell & Wray, 2014; 
Salameh-Matar et al., 2018). This is not surprising, given that both require similar 
abilities such as phoneme-grapheme conversion (Döhla & Heim, 2016). Moreover, 
a handwriting copying task entails reading the text. By contrast, our results showed 
that reading and handwriting speed were not significantly correlated. A possible 
explanation of our finding is that the association between reading and handwriting 
speed depends on the stage of development (Abbott et al., 2010; Berninger et al., 
2006; Bosga-Stork et al., 2016; Fitzgerald & Shanahan, 2000). Most of the studies 
focused on elementary school students, where both reading and handwriting were 
still developing. Perhaps, at a level of higher-education, reading no longer plays a 
significant role in handwriting speed.

Additionally, the results showed a low significant correlation between handwrit-
ing speed and spelling, but the latter did not have a unique significant contribution 
in predicting students’ handwriting speed status. This finding contradicts the results 
of Connelly et al. (2006) who reported that college students with dyslexia did not 
write significantly slower than an age-related control group. However, in a later 
study among 9-year-old children, Sumner et al. (2013) showed that the slower hand-
writing among students with dyslexia was not due to slow execution, but rather 
because of frequent pausing. They suggested that the pausing was related to poor 
spelling ability. These findings coincide with our findings showing the students’ 
spelling ability was significantly related to handwriting speed.
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Spelling and handwriting, are both transcription skills that draw on orthographic 
processes (Abbott et al., 2010; Rodríguez & Villarroel, 2017). As described in the 
handwriting model (Van Galen, 1991), at the initial stages of handwriting produc-
tion, after determining the word to be written, the orthographic representations of 
the word are retrieved from long-term memory system (Kandel et al., 2017; Van 
Galen, 1991), suggesting that spelling abilities play a role in the initial stages of 
handwriting. This premise was supported by several studies that reported a low- 
medium correlation between spelling skills and handwriting speed, both among 
elementary school students (Abbott et  al., 2010; Bosga-Stork et  al., 2016) and 
higher-education students (MacKay et al., 2019).

Working memory is an additional underlying function which plays a role in the 
different stages of handwriting production (Olive & Kellogg, 2002; Van Galen, 
1991). Our results showed that both self-reported working memory and the Alphabet 
task, had a significant unique contribution in predicting students’ handwriting speed 
status. Working memory, and specifically attention, have been found to be related to 
handwriting speed (Capodieci et al., 2018; Peverly et al., 2013; Tucha & Lange, 
2001). Other studies have reported the important role that the ability to retrieve and 
write the alphabet letters from memory in their correct order and form played in 
handwriting speed (Abbott & Berninger, 1993; Alves et al., 2016; Salameh-Matar 
et  al., 2018) as well as in composition quality and quantity (Alstad et  al., 2015; 
Graham et al., 2000). Yet most of these studies focused on school-age students. It is 
interesting to note that even at the level of higher-education, the Alphabet task 
appears to be related to the speed of handwriting production.

The Alphabet task requires integrating orthographic codes (allographs) with their 
motor programs and execute the programs as quickly as possible. As such, it also 
taps motor functions, including motor speed and accuracy. Yet, our results indicated 
that this test was a better predictor of handwriting speed compared to a general fine- 
motor test, i.e., finger succession. Although finger succession was found to be 
related to handwriting speed in earlier ages (Berninger & Rutberg, 1992), it appears 
that among young adults with slow handwriting it does not play a significant role.

Finally, our results showed that the contribution of gender in predicting students’ 
handwriting speed status approached significance. This finding is not surprising, 
and is concurrent with previous studies showing the females tended to write faster 
than males (Berninger & Fuller, 1992; Graham & Weintraub, 1996) even among 
young adults (Barnett et al., 2011). This was also seen in the fact that above 80% of 
the students with poor speed were males. A review of gender differences in speed 
processing (Roivainen, 2011) may shed light on this finding. The review revealed 
the females seem to process language-related speed tasks involving the alphabet 
letters and rapid naming faster, whereas males were faster on reaction time tests and 
finger tapping. The authors suggested that this may be partly based on the frequency 
of engagement of females in language related activities at school and at home. With 
respect to the current study, perhaps at the higher-education level, language-related 
processing plays a more important role in handwriting production than fine-motor, 
as was seen in the contribution of the Alphabet task versus finger succession.
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4.3  Legibility

As mentioned above, legibility reflects the neatness and readability of the handwrit-
ten product (Graham, 1986; Greifeneder et al., 2011). It is believed to be affected by 
various factors including, letter formation, visual-spatial organization (Graham 
et al., 2006; Weintraub et al., 2007), as well as spelling (Graham et al., 2011). Our 
results showed that although there was no significant correlation between spelling 
and handwriting legibility, the contribution of spelling in predicting students’ hand-
writing legibility status approached significance. To our knowledge, this is one of 
the first studies that examined the contribution of spelling to handwriting legibility 
among higher-education students. Yet, our finding supports those of Wicki et  al. 
(2014), who reported a low significant correlation between spelling (orthographic) 
skills and handwriting legibility among school-age students. These findings suggest 
that spelling errors may not only affect readers’ perception of students’ writing 
composition quality (Graham et al., 2011), but also its legibility, especially if opera-
tionally defined as readability.

In examining working memory, our results showed that self-report working 
memory, which focuses on attention and concentration had a unique and significant 
contribution in predicting students’ legibility status. This result supports previous 
studies showing the association between attention and handwriting legibility (Adi-
Japha et al., 2007; Tucha & Lange, 2001). On the other hand, we did not find a 
significant correlation between the Alphabet task and handwriting legibility. This 
finding is concurrent with results of an earlier study among fifth grade students 
(Weintraub & Graham, 2000). Perhaps this is because the scoring of the Alphabet 
task focuses mostly on the handwriting process (i.e., speed of writing letters) rather 
than on the product (legibility; i.e., the concise production of the letters’ motor 
programs).

Finally, similar to other studies (Kaiser et al., 2009; Weintraub & Graham, 2000) 
our results indicated that visual-spatial grapho-motor abilities (ROCF) were signifi-
cantly related to handwriting legibility. This finding supports the additional stage 
suggested by of Graham et al. (2006) to Van Galen’s (1991) handwriting model, the 
visual-spatial arrangement parameter setting. Interestingly, we did not find a signifi-
cant relationship between finger succession (which measures fine-motor sequencing 
and kinesthetic awareness necessary for handwriting production), and handwriting 
legibility (which is influenced by concise letter formation; Graham et  al., 2006; 
Weintraub et  al., 2007). As stated above, this task may be too easy for higher- 
education students, showing small variability. Hence, perhaps more ecological tests, 
examining fine-motor functions, are more suitable for this age-group (Tal-Saban & 
Weintraub, 2019).

There is a common premise that the handwriting legibility of males is lower than 
that of females. The premise is based on various studies’ findings (Barnett et al., 
2018; Berninger et al., 2008; Weintraub & Graham, 2000). In most of these studies, 
the legibility rating reflected the readers’ perception of legibility, which is mostly 
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affected by neatness and uniformity of spatial components (spacing, slant or letter 
size). However, a recent study (Margalit-Budznak, 2017) among middle school stu-
dents, has shown that the percentage of boys identified as having poor legibility, 
based on the perceived legibility, was almost double compared to the percentage of 
boys identified when legibility was operationally defined as readability, as was the 
case in the current study. Therefore, perhaps gender does not play such an important 
role in predicting students’ legibility status when legibility is defined as readability, 
which is less affected by the neatness of the handwritten product, but rather reflects 
the readers’ ability to decipher the text, while relying on the text’s context.

4.4  Study Limitations and Future Studies

As far as we know, this is one of the first studies examining the distribution of hand-
writing difficulties (poor legibility or slow handwriting), and comparing the under-
lying functions related to each of these groups among higher-education students. 
One of the limitations of this study is that this sample was drawn from a data-base 
of several studies. Although the methodology of the studies was identical, including 
students’ sampling and inclusion criteria, and most of the test battery, we did not 
administer all tests in all studies. Therefore, in some instances (e.g., ROCF), there 
was missing data which limited our analyses. Moreover, this study is based on stu-
dents who volunteered for the study, and so, it is subject to referral bias. For exam-
ple, perhaps being more visible, students with poor legibility were more aware of 
their difficulties compared to students with slow handwriting, and therefore they 
were more prone to volunteer to participate. Thus, future studies should be repli-
cated with a larger and more heterogeneous sample. Furthermore, future studies 
should examine working memory or attention aspects not only as a self-report, but 
with more canonical tasks, to better understand how these functions predict hand-
writing speed or legibility.

4.5  Summary and Implications

The results of this study support the premise that students with handwriting difficul-
ties are a heterogeneous group. Some students may have more difficulties with the 
handwriting process (speed), whereas others may have problems with their hand-
writing product (legibility), or both. This finding suggests that both for research and 
educational purposes, it is important to more specifically define poor handwriting or 
students with handwriting difficulties. Such a distinction will assist in better under-
standing the different handwriting difficulties and will increase external validity of 
the studies.
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Furthermore, the results of this study support our hypothesis that these types of 
difficulties may be associated with different underlying functions. From a theoreti-
cal perspective, these findings suggest that handwriting speed and legibility not only 
reflect different aspects of handwriting production (i.e., process and product), but 
also draw on different underlying processes, where working memory is required at 
all stages and aspects. These results further support the premise that difficulties at 
any stage of the handwriting production (Graham et al., 2006; Van Galen, 1991) 
may result in different types of handwriting problems. Therefore, in assessing hand-
writing performance it is important to establish at what stage do the students 
encounter difficulties, and what are the possible deficits in the underlying functions. 
This distinction may better support and enhance the efficacy of handwriting instruc-
tion or clinical intervention programs.
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Writing Interventions Using SRSD 
for Secondary Students with and At-Risk 
for Learning Disabilities: A Review 
of Empirical Research

Amber B. Ray

Abstract Many secondary students find writing challenging and teachers need 
research-based interventions to help students become successful writers. Seventeen 
studies using self-regulated strategy development (SRSD) to teach writing were eval-
uated using the Council for Exceptional Children’s Standards for Evidence- Based 
Practices in Special Education. All studies had participants that were in middle and 
high school and were identified as having or at-risk for a learning disability. The stud-
ies were examined by looking at types of writing, writing strategies used, and writing 
outcomes measured. The studies showed that there are effective strategies for argu-
mentative, narrative, expository, summary, informative, compare and contrast, and 
paragraph writing. All writing strategies were represented by mnemonics devices. 
The most commonly used writing outcomes measures were quality, elements, and 
length. Several implications for practice were identified, most notably that secondary 
teachers should consider using SRSD writing instruction to enhance the writing skills 
of students with and at-risk for learning disabilities. Recommendations for future 
writing instruction research and limitations are discussed.

Keywords Writing instruction · Self-regulated strategy development · Learning 
disabilities · Secondary education

A critical challenge today is preparing more students, including those with and at- 
risk for learning disabilities (LD), to be ready to write at the college level. On the 
most recent National Assessment of Educational Progress (NAEP) exam, a stagger-
ing 62% of 12th grade students with disabilities scored at the below basic level for 
writing (U.S.  Department of Education, 2011) which indicates minimal to no 
knowledge or skills in writing. The remaining 38% of 12th grade students with dis-
abilities scored at the basic level for writing, with only partial mastery of fundamen-
tal knowledge and skills. Writing is a very difficult task that students are asked to do 
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every day. At the secondary level, writing is frequently used to facilitate and evalu-
ate students’ learning (Kiuhara et al., 2009). To demonstrate knowledge, students 
are often asked to write paragraphs, short responses, or complete written work-
sheets. Further, writing is a useful tool for learning (Bangert-Drowns et al., 2004) 
because it requires making decisions about identifying and organizing central ideas 
and key details, synthesizing information, and expressing it clearly. Writing to learn 
provides students the opportunity to reflect on their learning as it creates a concrete 
record of material students view as important enough to record. Writing helps stu-
dents internalize information, as putting information into one’s own words can 
make it more memorable. When writing, students must (a) conduct multiple pro-
cesses; (b) plan, write, and revise papers using strategies; and (c) use self- regulation 
(Reid et al., 2013). Students with and at-risk for LD need tools to help them become 
proficient at writing.

When working on academic tasks, such as writing, students with LD typically 
develop and employ fewer strategies (Stone & Conca, 1993). Difficulties with writ-
ing hinder students with LD in entering and succeeding in college (Clinedinst et al., 
2015). Given the importance of writing in school and beyond, it is essential to help 
middle and high school students with and at-risk for LD become better writers. 
Secondary teachers have the challenging undertaking of preparing their college 
bound students to be successful at an institution of higher education.

While no one form of instruction will meet the needs of all students, the meta- 
analysis in the Writing Next report found 11 key elements of effective adolescent 
writing instruction including writing strategies, summarization, collaborative writ-
ing, specific product goals, word processing, sentence-combining, prewriting, 
inquiry activities, process writing approach, study of models, and writing for con-
tent learning (Graham & Perin, 2007). The first element described is teaching stu-
dents strategies for writing. This meta-analysis showed an effect size of 0.82 when 
students were taught a strategy for writing (Graham & Perin, 2007). Such a dra-
matic effect demonstrates the importance of using strategy instruction for writing.

Strategies are important in helping students approach and complete schoolwork 
to the best of their abilities. Strategy instruction can be used to teach students the 
strategies they need to become successful writers. Strategy instruction is when 
teachers (a) target specific strategies for students to learn, (b) provide students with 
the information about the strategy’s use and significance, and (c) develop students’ 
self-regulation skills as necessary to deploy, monitor, maintain, and generalize strat-
egies effectively (Sawyer et al., 1992). There are three important aspects of effective 
strategy instruction, the first being that the strategy is facilitative and essential 
(Alexander et al., 1998). A strategy should serve as a tool to help students perform 
academically. Second, students need to be willful and effortful, actively choosing to 
use the strategy. Third, strategy procedures must have specific tasks associated with 
them. Students need to be able to recognize and utilize the correct strategy for the 
task presented to them. Strategies are advantageous tools for students to use in 
school. Students with and at-risk for LD need to be explicitly taught strategies 
which can help them improve their academic performance.
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1  Self-Regulated Strategy Development

Self-Regulated Strategy Development (SRSD) is one model of strategies instruc-
tion that has been deemed an evidence-based practice and is effective in improv-
ing students’ writing quality with an effect size of 1.59 (Graham & Harris, 2018). 
In the mid-1980s the instructional method of SRSD was developed by Karen 
R. Harris for elementary school students (Graham & Harris, 2018) and revised 
over the years to make it more effective. Soon after, SRSD began to be imple-
mented with middle school students (De La Paz & Graham, 1997) and by 2005, 
studies were conducted using SRSD instruction with high school students (e.g., 
Chalk et al., 2005).

SRSD is an instructional approach with six stages including (a) developing and 
activating background knowledge, (b) discussing the strategy, (c) modeling the 
strategy, (d) memorizing the strategy, (e) supporting the strategy, and (f) indepen-
dent performance (Reid et al., 2013). The first stage of developing and activating 
background knowledge is needed to help students learn any pre-skills necessary 
for the upcoming writing task. Discussing the strategy is the second stage. This is 
when students and the teacher talk about the strategy together. The teacher works 
to establish the benefits of using the strategy and how it can be utilized. The third 
stage is the teacher modeling using the writing strategy and self-regulating the 
writing process through goal setting, self-instructions, self-monitoring, and self-
reinforcement. The students get to see the approach being used when composing 
an essay and hear the self-instructions the teacher uses to help with the writing 
process.

The fourth stage in SRSD is memorizing the strategy. This often is introduced 
and practiced starting in the first instructional stage, but it is important that students 
have memorized the strategy by this stage in order to achieve independence in uti-
lizing the writing strategy. The fifth stage is supporting the strategy. This is when the 
teacher scaffolds the students’ use of the strategy and provides a gradual release of 
responsibility from the teacher to the student. The final instructional stage is when 
students achieve independent performance. Students achieve this when they can 
self-regulate the writing process and utilize the writing strategy with minimal to no 
teacher assistance. SRSD is an effective instructional approach because it helps 
students develop the use of the writing strategy, metacognition, and metastrategy 
information (Harris & Graham, 1996). This allows students to master the strategies 
and achieve independence. Using SRSD has been proven highly effective for stu-
dents with LD (Reid et al., 2013).

The implementation of effective instruction for writing at the middle and 
high school level is crucial to prepare students to meet college level expecta-
tions. The purpose of this literature review was to critically examine writing 
intervention research that uses SRSD with middle and high school students with 
and at-risk for LD in order to illuminate effective strategies and identify areas 
where further research is needed. This review was guided by the following 
research questions.
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Research Question 1: What types of writing are taught using SRSD for middle and 
high school students with and at-risk for LD?

Research Question 2: What strategies are utilized when teaching writing to middle 
and high school students with and at-risk for LD using SRSD?

Research Question 3: What writing outcomes are measured when teaching writing 
to middle and high school students with and at-risk for LD when using SRSD?

Overall, the use of SRSD was examined in this review by looking at the different 
types of writing taught, strategies utilized, and writing outcomes measured when 
teaching writing to middle and high school students with and at-risk for LD.

2  Method

To answer the research questions, a systematic review of existing literature was 
conducted. Five inclusion criteria were developed to identify relevant articles. First, 
the article had to be published in a peer-reviewed journal written in English. Second, 
the study had to include students in sixth through twelfth grade with or at-risk for 
LD. The focus of this article was secondary students. Studies were excluded when 
students were in a sixth-grade classroom that was part of a K – 6 elementary school. 
Additionally, any studies that combined students from elementary and middle 
schools were excluded unless disaggregated data was provided. Furthermore, the 
studies had to include 50% or more of students with or at-risk for LD or provide 
disaggregated data. Students were considered to be with or at-risk for LD based on 
individual study criteria. Common phrases within studies to identify students as at- 
risk for LD included low or poor performing, struggling learners, below average, or 
in need of supplemental instruction. When disaggregated data was provided, only 
the data from the participants that met the inclusion criteria was utilized in the 
review. Third, the intervention needed to teach writing to students using the SRSD 
instructional model. Fourth, the study needed to include a dependent measure of 
writing performance. Fifth, the study needed to use an experimental, quasi- 
experimental, or single-case research design.

2.1  Search Procedures

A computer database search of Education Full Text, Academic Search Ultimate, 
ERIC, PsycINFO, JSTOR, and EBSCO Professional Development Collection was 
conducted in September 2020 using the Boolean phrase: (“writ*”) AND (“self- 
regulat*” OR “SRSD” OR “strategy instruction” OR “self-regulated strategy devel-
opment”) AND (“child” OR “adolescent” OR “student”) for all previous dates. To 
ensure that recent articles were not missed, a hand search was conducted of the 
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following journals for the years 2019 and 2020: Exceptional Children, Journal of 
Learning Disabilities, Journal of Literacy Research, Learning Disability Quarterly, 
Reading and Writing: An Interdisciplinary Journal, and Journal of Writing Research. 
These journals were selected as they frequently publish research on academic inter-
ventions and instruction. Furthermore, an ancestral search of previous literature 
reviews and meta-analyses was conducted to locate additional studies that met 
inclusion criteria that had not already been identified (Gillespie & Graham, 2014; 
Graham et al., 2013, 2016, 2020; Graham & Harris, 2018; Graham & Perin, 2007; 
Santangelo et al., 2016).

2.2  Coding

All articles were coded based on the recommendations from the Council for 
Exceptional Children Standards for Evidence-Based Practices in Special Education 
(Cook et al., 2014). The nine overarching categories included participants, setting, 
intervention agent (teacher, researcher, graduate student, etc.), independent variable 
(intervention), length of intervention, treatment fidelity, dependent variable (mea-
sures), and research design (methodology). The coding sheet included 18 criteria 
within the nine categories to allow for a systematic way to thoroughly analyze 
each study.

3  Results

The search process previously described resulted in the identification of 1512 
articles pertaining to SRSD in writing. The titles and abstracts were then reviewed, 
and 51 articles were identified. These articles were then read and screened for 
adherence to the inclusion criteria. From these, 17 studies met the inclusion crite-
ria and were coded (see Table 1). The six reasons studies did not meet the inclu-
sion criteria and were excluded were that the independent variable was not SRSD 
but rather another form of strategy instruction for writing (n = 10), the participants 
were typically achieving students (n = 13), participants attended an elementary 
school that went up through 6th grade or participants were students from elemen-
tary and middle schools without disaggregated data (n = 7), less than 50% of the 
participants were with or at-risk for LD (n  =  2), the study focused on teacher 
outcome measures (n = 1), or the study focused on general learning strategies and 
not specific writing outcome measures (n = 1). All articles were double coded by 
the author and a trained graduate student. There were 306 items on which there 
could be agreement or disagreement (i.e., 17 studies  ×  18 criteria per study). 
Agreement was reached on 90% for the initial coding. All disagreements were 
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discussed until a consensus was reached for 100% of the items. The findings from 
the 17 studies are synthesized with respect to participants, setting, intervention 
agent, independent variable, length of intervention, treatment fidelity, dependent 
variable, and methodology.

3.1  Participants

Across all the studies included, there were a total of 389 participants. The number of 
treatment students with and at-risk for LD were 123 and 49, respectively. While only 
studies that included 50% or more of students with or at-risk for LD or provided dis-
aggregated data were included, the characteristics of the other students within the 
studies included Other Health Impairment, Autism Spectrum Disorder, Emotional 
Behavior Disorder, Educable Mental Disability, Attention Deficit Hyperactivity 
Disorder, Speech and Language Impairment, Traumatic Brain Injury, and typically 
achieving peers. Students’ age ranged from 11.0 to 19.2 with an average age of 14.5 
across grades 6 to 12. All but two studies reported the gender of students with 91 
males and 62 females across the studies. The race of students was provided in 14 stud-
ies with a variety of races represented including Caucasian (40%), African American 
(21.5%), Hispanic (5.4%) Asian (1.3%), Indian (1.3%), and Other (30.9%).

3.2  Setting

There were nine studies that took place in a middle school, seven studies in a high 
school, and one in a university clinic. The most common setting where the writing 
intervention took place was in a separate pull-out classroom designed for research 
purposes (n = 8). This typically occurred when a researcher or graduate assistant 
was delivering the instruction. Additional settings included a special education 
resource room (n = 5) and general education classroom (n = 3; language arts and 
science). One study did not report the setting.

3.3  Interventionist

In a majority of the studies, an individual from the university served as the interven-
tionist (researcher  =  5, graduate research assistant  =  4, undergraduate research 
assistant = 1). In the other studies, the classroom teacher delivered the intervention 
(special education teacher  =  4, general education teacher  =  2). One study only 
reported that a teacher delivered the intervention but did not provide any further 
details about the teacher.
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3.4  Independent Variable

 Types of Writing and Strategies Taught Using SRSD

All studies in this review utilized the SRSD instructional model to provide a writing 
intervention and incorporated a specific writing strategy. The studies included stu-
dents composing argumentative essays (n = 8), narrative essays (n = 2), expository 
essays (n = 2), summaries (n = 2), informative essays (n = 1), compare and contrast 
essays (n = 1), and paragraph writing (n = 1). All writing strategies were represented 
by mnemonic devices which aid students in remembering the components of a strat-
egy and reduces the cognitive load. It is important to note that the studies did not 
merely introduce the mnemonic devices but taught them as a tool to support stu-
dents’ learning within SRSD instruction. The use of mnemonic devices yielded 
improvements in students’ writing due to the strategy being clearly aligned to the 
desired writing outcome.

Argumentative Writing Strategies Argumentative writing is when the author 
writes to persuade their reader to change their point of view. Eight studies in this 
review taught students an argumentative writing strategy that helped students during 
the planning and drafting stages of writing. The writing prompts typically posed a 
question that was relevant to secondary students (n = 6) such as, “Should students 
be allowed to eat snacks in the classroom?” (Geres-Smith et  al., 2019, p.  43). 
Students completed a quick-write response within a 10- or 15-min timed session. 
Two studies utilized sample ACT essay prompts and students completed essays 
within a 40-min timed session.

The most common strategy utilized when teaching students to write an argumen-
tative essay was POW  +  TREE (Geres-Smith et  al., 2019; Hoover et  al., 2012; 
Mason et al., 2013; Straub & Vasquez, 2015). The first part of the mnemonic intro-
duces students to a general three step planning strategy, POW: (a) Pick an idea or 
side of a topic, (b) Organize ideas, and (c) Write and say more by modifying and 
improving the original plan. Students then learn the argumentative writing strategy, 
TREE: (a) write a convincing Topic sentence, (b) write at least three Reasons why 
you believe, (c) write Explanations to support each reason, and (d) wrap it up with 
a good Ending sentence.

Another argumentative strategy was DARE (Chalk et  al., 2005; Eissa, 2009). 
This strategy helps students develop an argument on a topic, acknowledge opposing 
viewpoints, and provide a rebuttal. DARE taught students to (a) Develop your topic 
sentence, (b) Add supporting ideas, (c) Reject at least one argument from the other 
side, and (d) End with a conclusion.

The final argumentative strategy was developed to help students on the ACT col-
lege entrance essay exam. The strategy was HIT SONGS3 (Ray & Graham, 2020; 
Ray et al., 2019). This strategy outlined essential elements to include in the intro-
duction paragraph, three body paragraphs, and conclusion paragraph. The first part 
of the mnemonic, HIT, outlined the important parts of the introduction paragraph, 
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(a) Hook, (b) Introduce the topic, and (c) Thesis. The next part of the mnemonic, 
SONG, was repeated three times, for each body paragraph. The parts of SONG 
included (a) State the perspective, (b) Outlook on the perspective, (c) Need exam-
ples, and (d) Give your opinion. S3 reminded students what needed to be included in 
the conclusion paragraph: (a) Support your thesis, (b) State the relationship between 
your thesis and the perspectives given in the prompt, and (c) Summary.

The studies of argumentative writing spanned grades 6 through 12 and all the 
approaches led to students with and at-risk for LD improving their argumentative 
writing abilities. Across the studies implementing an argumentative writing inter-
vention, students improved in the number of argumentative genre elements, quality, 
organizational quality, length, number of transition words, and planning. The vari-
ety of writing strategies demonstrate that students struggling with writing can learn 
to effectively compose argumentative essays if taught the tools needed through 
strategy instruction.

Narrative Writing Another form of composition students learn is narrative writ-
ing, where the author conveys a real or imagined experience. Two studies in this 
review taught narrative writing strategies (Foxworth et al., 2017; Sundeen, 2012). 
One study followed the state writing test guidelines of a 45-min timed session and 
used sample state test prompts like, “A girl arrives home from school to find that the 
backdoor is ajar. She is not sure if she should go in. What should she do? Write a 
story about the girl, and what she does next” (Foxworth et al., 2017, p. 233). Students 
learned to plan their narrative using the mnemonics POW + STACS which stood for 
(a) Setting, (b) Tension, (c) rising Action, (d) Climax, and (e) Solution. The other 
study had students write personal narratives responding to prompts such as, 
“Describe your favorite vacation” (Sundeen, 2012, p. 26) during a 15-min timed 
session. In this study, students were taught to plan using mind-mapping with the 
mnemonic MIND: (a) Main, (b) Idea, (c) Numbered subtopics, and (d) Details.

The narrative writing studies spanned 7th through 11th grade. Students who par-
ticipated in the interventions improved in the number of narrative genre elements, 
quality, and story grammar within their narrative essays. Overall, students’ narrative 
writing abilities can be enhanced at the secondary level using the SRSD instruc-
tional model and narrative writing strategies.

Expository Writing Students are often asked to write expository essays where 
they explain their thoughts on a topic and support their ideas with explanations and 
evidence. Two studies used SRSD to teach students to write expository essays 
(Burke et al., 2017; De La Paz, 1999). Both studies used similar types of prompts. 
For example, “It is exciting to hear about people who win a million dollars in the 
lotto. Imagine that you were a lotto winner and won one million dollars. Write an 
essay explaining what you would do with one million dollars if you won it” 
(Burke et al., 2017, p. 91). Students in the study by Burke et al., (2017) completed 
10-min expository quick writes, whereas the students in the study by De La Paz 
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(1999) wrote five paragraph essays during a 35-min timed session aligned to the 
state writing test procedures.

Both studies taught students the strategy PLAN and WRITE. The first part of the 
mnemonic, PLAN, stood for (a) Pay attention to the prompt, (b) List main ideas, (c) 
Add supporting details, and (d) Number your ideas. PLAN helped students consider 
the prompt, brainstorm ideas and details, and make an organizational plan for their 
essay. The second part of the mnemonic assisted students while drafting their essays 
and was represented by the mnemonic WRITE: (a) Work from your plan to develop 
thesis statement, (b) Remember your goals, (c) Include transition words in your 
paragraph, (d) Try to use different kinds of sentences, and (e) Exciting/interest-
ing/$100,000 words. This strategy was utilized with students in seventh and eighth 
grade across the two studies and helped students improve their planning, expository 
genre elements, quality, and length of expository essays.

Summary Writing Another common writing task at the secondary level is writing 
a summary after reading text. When writing a summary, students must convey the 
most important information from a reading in their own words which can help 
improve both their reading comprehension and writing skills. Two studies taught 
students to write summaries after reading nonfiction text (Asaro-Saddler et  al., 
2018; Saddler et al., 2019). Students read a nonfiction story and were asked to write 
a summary. Students in the study by Saddler et al. (2019) had 20 min to write their 
summary. There was no time limit for summary writing in the study by Asaro- 
Saddler et al. (2018).

In both studies, students learned the strategy WINDOW, which stood for (a) 
Write a topic sentence, (b) Identify important information, (c) Number the pieces of 
identified information, (d) Develop sentences, (e) Organize sentences using transi-
tion words, and (f) Write an ending sentence. When identifying important informa-
tion, students were taught to only include facts, reasons, and ideas from the author. 
Students were then instructed to develop sentences using their own words. Across 
the studies, students in both middle and high school learned to effectively write 
summaries that were longer and of higher quality as measured by the main ideas, 
supporting details, organization, conclusion, and mechanics and grammar within 
the summary.

Informative Writing Only one study focused on informative writing (Benedek- 
Wood et al., 2014) where the writer informs or teaches the reader about a topic. In 
this study, sixth grade students in a general education science class wrote informa-
tive essays about current science content. The prompts followed the following for-
mat, “What did you learn about...followed by the main topic (e.g., weather predicting 
methods)” (Benedek-Wood et  al., 2014, p.  76). Students wrote their informative 
essays in a 10-min timed session. Students informative quick writes improved in 
length, number of transition words, organizational quality, and number of knowl-
edge units included in the essay.
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Compare and Contrast Writing Discussing the similarities and differences of 
concepts is required when writing a compare and contrast essay. One study 
taught students to write compare and contrast essays by drawing comparisons 
across  categories information (as opposed to the text structure where all the 
similarities are described and then all the differences; MacArthur & Philippakos, 
2010). All the prompts utilized the format, “Write a paper comparing and con-
trasting ____ and _____.” (MacArthur & Philippakos, 2010, p. 443). Students 
had 35  min to write their essays. Students learned the mnemonics TAP and 
IBC. When planning compare and contrast essays, students used TAP to con-
sider the (a) Topic, (b) Audience, and (c) Purpose for writing. When writing 
essays, students used IBC, for (a) Introduction, (b) Body, and (c) Conclusion to 
guide their text structure. For the introduction, students were taught to include 
a hook and a statement about what was being compared. The body paragraphs 
each included a topic sentence and relevant details or comparisons. The essays 
concluded with a summary of comparisons. The middle school students who 
were instructed using SRSD for compare and contrast writing improved the text 
structure and quality of their essays.

Paragraph Writing Writing a paragraph is an important academic skill. One 
study combined teaching self-determination and paragraph writing skills through 
teaching students to write Individualized Education Program goal paragraphs 
(Konrad & Test, 2007). Students wrote Individualized Education Program goal 
paragraphs within a 10-min timed session. Students learned the strategy GO 4 IT . . 
. NOW!: (a) Goal statement (topic sentence), (b) Objectives (4 of them, supporting 
details), (c) Identify a Timeline, (d) Name topic, (e) Order details, and (f) Wrap it up 
and restate topic. Students were instructed that the NOW part of the mnemonic 
applies anytime they need to write a paragraph. The seventh and eighth grade stu-
dents that participated in this study improved in the quality of paragraph writing and 
articulation of their Individualized Education Program goals and objectives.

3.5  Length of Intervention

The duration of the interventions varied from 100 to 900  min with an average 
amount of instructional time being 311 min. Four of the studies did not provide 
information about the number of instructional minutes and reported instruction as 
number of lessons or number of days of instruction.

3.6  Treatment Fidelity

There was high treatment fidelity across the studies (M = 98.9%, Range 94.2% – 
100%), with three studies not reporting fidelity.
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3.7  Dependent Variables: Writing Outcomes

There are a multitude of approaches for evaluating writing. The most common out-
come measures used to assess writing among the studies were quality (n  =  13; 
Benedek-Wood et al., 2014; Burke et al., 2017; Chalk et al., 2005; De La Paz, 1999; 
Eissa, 2009; Foxworth et al., 2017; Konrad & Test, 2007; MacArthur & Philippakos, 
2010; Mason et al., 2013; Ray & Graham, 2020; Ray et al., 2019; Straub & Vasquez, 
2015; Sundeen, 2012), elements (n = 11; De La Paz, 1999; Foxworth et al., 2017; 
Geres-Smith et al., 2019; Hoover et al., 2012; Konrad & Test, 2007; MacArthur & 
Philippakos, 2010; Mason et  al., 2013; Ray & Graham, 2020; Ray et  al., 2019; 
Saddler et al., 2019; Straub & Vasquez, 2015), and length (n = 11; Asaro-Saddler 
et al., 2018; Benedek-Wood et al., 2014; Chalk et al., 2005; De La Paz, 1999; Eissa, 
2009; Geres-Smith et al., 2019; Hoover et al., 2012; Konrad & Test, 2007; MacArthur 
& Philippakos, 2010; Mason et al., 2013; Ray et al., 2019). The quality outcome 
measures were a holistic, general impression of the students’ writing whereas the 
elements outcome measures evaluated student writing by whether the essay included 
all the essential genre elements as outlined in instruction. Studies also looked to see 
if students wrote longer essays after participating in the writing intervention. To 
illustrate, in the study by Mason et al. (2013) students’ persuasive quick writes were 
scored for quality, elements, and length. The organizational quality of the students’ 
writing was scored on a seven-point holistic scale that looked at the inclusion of 
persuasive quick write elements and the organizational structure of the writing into 
paragraphs. The elements outcome measure was scored by students earning one 
point for each argumentative element included in their essay (i.e., one point for a 
topic sentence, one point for each reason included, one point for each explanation 
included, one point for a counter reason, one point for the rebuttal to the counter 
reason, and one point for an ending sentence). Additionally, the total number of 
words written were scored by using the word count feature of a word processing 
program. Some studies scored essays for an overall holistic quality and scored addi-
tional subcategories for quality. For example, the studies by Ray and Graham (2020) 
and Ray et al. (2019) used four quality subcategories including (a) ideas and analy-
sis, (b) development and support, (c) organization, and (d) language use.

Additional writing outcome measures that occurred within multiple studies 
included planning (n  =  5; Burke et  al., 2017; De La Paz, 1999; MacArthur & 
Philippakos, 2010; Ray & Graham, 2020; Ray et al., 2019), transition words and 
phrases (n = 3; Burke et al., 2017; Ray & Graham, 2020; Ray et al., 2019), rubric 
(n = 2; Asaro-Saddler et al., 2018; Geres-Smith et al., 2019), and CWS-IWS (n = 2; 
Konrad & Test, 2007; Straub & Vasquez, 2015). The planning outcome measures 
were designed to examine whether students utilized the strategies they were taught 
during SRSD instruction when writing independently. This was often done by eval-
uating the planning pages students utilized to create a plan for their essay. Students’ 
essays were also evaluated to examine the number of transition words and phrases 
that were used at the beginning and within paragraphs. Two studies developed or 
utilized rubrics from an already developed writing test to examine various aspects 
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of students’ writing. Two studies examined writing mechanics using CWS - IWS 
which is the number of correct word sequences minus the number of incorrect word 
sequences. This measure evaluates correct spelling and semantic and syntactic 
accuracy within sentences.

Finally, there were several outcome measures that were only used in one study 
including knowledge units (n  =  1; Benedek-Wood et  al., 2014), story grammar 
(n = 1; Foxworth et  al., 2017), CWS-IWS with spelling errors excluded (n = 1; 
Konrad & Test, 2007), conventions (n = 1; Burke et al., 2017), CWS (n = 1; Geres- 
Smith et  al., 2019), percent CWS (n = 1; Geres-Smith et  al., 2019), and writing 
duration (n = 1; Geres-Smith et al., 2019). The measure of knowledge units was 
utilized when evaluating informative writing. Students earned a point for each piece 
of accurate information about the topic that they included in their informative 
essays. When writing narratives, story grammar was measured on a 0 to 2-point 
scale to evaluate the development of the story structure (e.g., a student could earn 2 
points for each action event that was logical and highly developed). The study by 
Konrad and Test (2007) utilized the measure CWS-IWS with spelling errors 
excluded. The authors wanted to evaluate students’ abilities to write sentences that 
made sense and were grammatically correct, thus the use of CWS-IWS. However, 
the intervention did not address spelling skills, so they used the CWS-IWS measure 
but did not penalize students for misspelled words. Burke et al. (2017) developed 
their own conventions measure where students scored on a scale of 1 to 6 based on 
spelling and mechanics as well as paragraph breaks and sentence structure. CWS, 
percent CWS, and writing duration were all measures used in the study by Geres- 
Smith et al. (2019). CWS stands for correct word sequences that examines the num-
ber of adjacent, correctly spelled words in a sentence that are semantically correct. 
The percent of CWS is the CWS divided by the total number of word sequences 
written by the student. While many of the studies had a writing time limit, the stu-
dents in the study by Geres-Smith et al. (2019) were not constrained by a time limit 
rather the amount of time students spent planning and writing their essays was 
recorded. Altogether, there was a wide variety of measures utilized to evaluate stu-
dents’ writing allowing for an in-depth examination of the specific aspects of writ-
ing where students made progress.

3.8  Methodology

A variety of designs were implemented when evaluating the effectiveness of writing 
interventions using SRSD instruction with secondary students with and at-risk for 
LD.  The majority of studies utilized a single-case research design (n  =  12; see 
Table 1), which is commonly used in special education as an alternative to group 
designs. Additionally, three studies utilized a quasi-experimental design and two 
studies used an experimental design.
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4  Discussion

Secondary teachers must prepare students to meet college level writing expecta-
tions. Research indicates that SRSD writing instruction is effective for secondary 
students with and at-risk for LD for a variety of writing genres and purposes. After 
examining the 17 articles included in this review, effective SRSD interventions for 
improving secondary students’ with and at-risk for LD argumentative, narrative, 
expository, summary, informative, compare and contrast, and paragraph writing 
were identified. There are a variety of writing strategies represented by mnemonics 
that can be used to support students when planning and drafting within various 
genres and for an array of purposes.

4.1  Implications for Practice

Teachers who are instructing students with and at-risk LD should utilize SRSD writ-
ing instruction to help improve their students’ writing. Not only is SRSD an 
evidence- based practice with an effect size of 1.59 for improving the quality of 
students’ writing (Graham & Harris, 2018), but SRSD is also a research-based strat-
egy for secondary students with and at-risk for LD, as demonstrated by the 17 arti-
cles included within this review. SRSD instruction can also improve the quality, 
genre elements, total words written, and many additional aspects of secondary stu-
dents’ writing. To best support students’ writing, teachers must select a writing 
strategy that directly aligns with the writing task. Teachers can select from a variety 
of strategies in the core genre areas (argumentative, informative, and narrative) as 
well as for more general writing purposes such as summary or paragraph writing 
that they feel will be meet the needs of their students. All in all, selecting a strategy 
that supports the writing task and teaching the strategy using the six stages of SRSD 
instruction along with self-regulation strategies is highly effective in improving the 
writing of secondary students and should be utilized by secondary teachers when 
teaching writing.

Furthermore, the researchers within the studies included in this review most 
commonly evaluated students’ writing based on quality, elements, and length. When 
teachers are evaluating students’ compositions, they need to be sure they are mea-
suring the writing based on the strategies taught and practiced. For example, the 
argumentative writing strategy of TREE teaches students to include a topic sen-
tence, reasons, explanations, and an ending. To evaluate an essay by a student who 
learned and practiced TREE on mechanics would be evaluating a student on some-
thing they had not been prepared to compose. In order to evaluate on mechanics, 
students would need to learn an additional strategy for revising or receive explicit 
instruction on mechanics. To support students’ self-regulation of the writing 
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process, students need to be a part of the evaluation process through setting writing 
goals, self-evaluating their work, and monitoring and graphing their progress. When 
students are taught and practice these self-regulation strategies, they are able to 
recognize advances and areas of their writing still in need of improvement. 
Recording progress toward a writing goal on a graph provides students with a visual 
representation of their writing development and can increase students’ writing moti-
vation and buy-in to continue using the strategies learned when writing.

4.2  Limitations of Studies Reviewed

Several limitations of the studies reviewed were identified. The first was that half of 
the studies took place in a separate pull-out classroom designed for research instruc-
tion. These students were all instructed by researchers. This is important to note as 
students may perform differently based on the instructor. While this is a crucial first 
step in developing interventions, additional studies need to be conducted where 
classroom teachers implement the intervention as teachers are ultimately responsi-
ble for the writing instruction of students. Moreover, many of the studies did not 
include generalization measures. Collecting information about how the writing 
skills taught using SRSD instruction transfers to other writing tasks is important 
(Graham & Harris, 2014).

Another limitation was that many studies had a small number of participants. Six of 
the studies had only three to six participants and five studies had 11–15 participants. Ten 
of these studies involved single-case research design. While a large number of partici-
pants is not required for studies using a single-case research design, greater replication 
of studies is needed to increase the generalizability of the findings. Additionally, across 
the studies many participants were Caucasian (40%). It is important to examine the 
effectiveness of interventions with students from a variety of racial and ethnic groups. 
Nevertheless, the findings overall are robust enough to make a strong claim that SRSD 
can be used to teach writing strategies to secondary students with and at-risk for LD, and 
that such instruction improves their writing performance.

4.3  Future Research

After critically reviewing the research, it was clear much more research testing the 
effectiveness of SRSD writing interventions for secondary students with an at-risk for 
LD is needed. A majority of studies to date have been conducted with elementary 
school students with disabilities (Graham et al., 2013). This may be due to a focus on 
intervening early in students’ school careers and that it can be easier to gain 
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accessibility to elementary students. However, many students in middle and high school 
have minimal to no basic skills in writing and need effective writing interventions.

Additionally, only two randomized control studies testing SRSD writing strate-
gies with secondary students with LD were located. More randomized control trials 
are needed because they allow for greater validation and a more rigorous test of the 
effects of SRSD with larger groups of students. Additional replications of the single- 
case research design studies in this review are also needed to better generalize the 
results (Cook et al., 2014).

Furthermore, research needs to be conducted using writing strategies and SRSD 
instruction with students from a variety of racial and ethnic backgrounds with class-
room teachers as the instructors. Studies also need to be conducted with editing 
strategies and with writing strategies used in conjunction with reading strategies to 
incorporate information from source text. Finally, future research should include 
examining the effectiveness of SRSD instruction with strategies for different writ-
ing purposes including writing to learn, writing in different content areas, and writ-
ing longer essays.

5  Concluding Remarks

A majority of high school graduates with disabilities do not have the writing 
skills needed to succeed in college-level English composition courses 
(U.S. Department of Education, 2011). Increasing the writing capacities of sec-
ondary students with and at-risk for LD is essential to improving their educa-
tional outcomes in middle and high school, college, and beyond. SRSD is an 
evidence-based practice that needs to be utilized when teaching writing to sec-
ondary students with and at-risk for LD. Students can make significant improve-
ments in their writing ability when taught writing and self-regulation strategies 
using SRSD. Many writing strategies taught using SRSD have been researched 
to improve the writing of secondary students with and at-risk for LD including 
strategies for composing argumentative, narrative, expository, informative, and 
compare and contrast essays and writing summaries and paragraphs. Teachers 
must select a strategy that aligns with the genre or writing skill they are teaching 
and implement SRSD in the classroom to teach the writing strategy. Students 
with and at-risk for LD need strategies to help them be successful writers. 
Additionally, teachers need to provide explicit instruction on generalization of 
writing strategies learned to help prepare students for writing in a variety of 
contexts, including college level writing. Through examining the types of writ-
ing, strategies used, and writing outcomes within studies included in this litera-
ture review, it can be concluded that teaching students writing and self- regulation 
strategies using SRSD can enhance the crucial skill of writing for secondary 
students with and at-risk for LD.
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“Nothing Continued to Happen”: 
Addressing Attrition, Lack of Fidelity, 
and Other Barriers to Implementation 
in High-Poverty, High-Mobility Urban 
Settings

Erin FitzPatrick, Debra McKeown, Megan C. Brown, 
and Nicole Patton-Terry

Abstract The demand for writing skills is increasing in academic settings and 
careers. Recent changes to learning standards and high-stakes testing have placed 
writing at the center of learning. In response to principals’ request, a complex, ele-
gant five-school study was conceived, but collapsed during rollout. In the aftermath, 
one principal requested support for teacher development for writing instruction. To 
this end, six 3rd, 4th, and 5th grade teachers of English and Language Arts at an 
urban, public elementary school received 5 days (30 h) of professional development 
in evidence-based writing instruction. The professional development included stu-
dent strategies for using the writing process, strategies for analyzing prompts, and 
foundational writing instruction for both persuasive and informational essays. The 
writing instruction provided was self-regulated strategy development, an evidence- 
based writing intervention (What Works Clearinghouse, Teaching elementary 
school students to be effective writers: Educator’s practice guide. http://ies.ed.gov/
ncee/wwc/practiceguide.aspx?sid=17, 2012). Researchers measured fidelity of 
implementation; student writing outcomes including essay length, genre elements, 
and holistic quality; and social validity. In this chapter, along with the results of this 
study, we discuss the challenges of conducting rigorous scientific research in 
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 high- poverty, high-mobility urban settings with a focus on the ethical questions and 
considerations when working in settings with multiple competing priorities.

Keywords Writing · Professional development · Writing instruction · Elementary 
education · Self-regulated strategy development

The demand for writing skills is increasing in academic settings and careers. 
Changes to learning standards and the emphasis on high-stakes testing have 
increased the focus on the need to write well in and beyond school settings. Nearly 
three out of four students are not meeting basic proficiency in writing performance 
and the written performance of students with learning disabilities and those from 
marginalized racial and ethnic groups are even more dire (National Center for 
Education Statistics, 2011). Moreover, most teachers report not being well prepared 
to teach writing and do not view themselves as writers (Brindle et al., 2016).

1  Practice-Based Professional Development

Practice-based professional development (PBPD) provides teachers with an envi-
ronment of supported practice to add new skills and materials to their instructional 
practices (Ball & Cohen, 1999). PBPD emphasizes the development of teacher con-
tent knowledge, pedagogy, collaboration, and the practice of new skills in an envi-
ronment with responsive expert feedback. Teachers practice lessons and receive 
feedback in this supportive environment which ensures active participation and 
facilitates real-time problem-solving (Ball & Cohen, 1999).

PBPD is characterized by (a) working with colleagues, (b) personalized support 
in response to teachers’ classroom context, (c) expert assessment and instruction of 
content knowledge, (d) explicit modeling and opportunities for teachers to model 
every activity and receive peer feedback, (e) identical materials that will be used in 
the classroom, and (f) guidance in the areas of differentiation (Ball & Cohen, 1999; 
Harris et  al., 2012). Several studies have demonstrated that following PBPD for 
writing, teachers can offer evidence-based practices with high fidelity, report high 
social validity for the professional development experience, and meaningfully 
impact student writing outcomes (FitzPatrick & McKeown, 2020; Harris et  al., 
2012; McKeown et al., 2016).

2  Self-Regulated Strategy Development

Self-regulated Strategy Development (SRSD) is a multi-component, criterion- 
based, strategic instructional method which fosters acquisition and adoption of 
new learning and has been validated as an evidence-based practice by multiple 
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independent agencies (e.g., What Works Clearinghouse, 2012). SRSD consis-
tently has the highest effect sizes among writing interventions in meta-analyses 
(Graham et al., 2012, 2013).

SRSD for writing provides skills instruction with an emphasis on genre- 
knowledge as students are explicitly taught an essay writing strategy through a 
recursive instructional approach featuring these six stages: (a) Develop Background 
Knowledge, (b) Discuss It, (c) Model It, (d) Memorize It, (e) Support It, and (f) 
Independent Performance (Harris et al., 2008). SRSD includes explicit instruction 
to support students in self-regulation throughout the cognitively demanding task of 
writing while addressing discrepancies in initial schema, genre knowledge, motiva-
tion, and self-efficacy. Through SRSD, student performance is actively scaffolded 
by way of gradual release of responsibility following teachers explicitly modeling 
lessons including detailed think alouds exposing the cognitive processes (Harris 
et al., 2008).

3  Prelude to the Current Study

We were approached by the leadership of a five-school cluster of urban schools to 
help them address low student writing achievement. Due to low Annual Yearly 
Progress (AYP), the cluster had been targeted for improvement and risked impend-
ing takeover by the state. The principals were working collaboratively to develop 
their annual professional learning program and after reviewing data, had designated 
writing as a target skill. At the initial meeting, the research team explained both 
PBPD and SRSD, past results, and how implementation could work. All five princi-
pals agreed to move forward.

3.1  Plan 1

The research team designed a wait-listed randomized controlled trial in which the 
five schools would be randomly assigned to treatment or control. Then, after com-
pleting implementation and post-testing, the control group would receive the 
intervention.

However, after learning about the requirements of participating in a scientific 
study (e.g., delayed access to the intervention for some schools, student assessment 
before beginning instruction, required classroom observations), three of the five 
schools decided against moving forward with the study. The principals wanted guar-
anteed access to the intervention immediately as their students needed effective 
writing instruction.
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3.2  Plan 2

The remaining schools’ leaders wanted us to address both persuasive and informa-
tional writing, so we required additional development days. The principal from one 
of the two remaining schools indicated her teachers could not all come together for 
the required number of days, but she still wanted to participate. To address this, we 
proposed offering a hybrid model of professional learning whereby her teachers 
would engage in computer modules for half of the instruction as well as in-person 
learning. This altered our study and lessened the scientific rigor of the design, but 
would allow us to provide the intervention to both schools simultaneously and still 
contain a scientific comparison – in-person versus hybrid professional learning pre-
sentations. With this change, the research team anticipated a smaller effect size than 
that which is typically found in SRSD studies.

We created the online learning modules, recorded modeling videos, and designed 
formative assessments throughout the online program. We also scheduled dates for 
school visits to obtain teacher consent, in-person professional learning, hybrid pro-
fessional learning, school visits to seek student assent and parent permission, pre- 
testing, implementation and observation, and post-testing.

After consenting procedures were completed, we provided the first day of profes-
sional learning, in-person sessions for both schools. Days 2 and 3, which completed 
the persuasive genre, were in-person for one school (Governors Elementary; all 
schools names are pseudonyms) and online learning modules for the other (Edwards 
Elementary) to be completed within 2 weeks. Meanwhile, pretesting of both the per-
suasive and informational genre took place in both schools. Then, teachers began to 
implement persuasive lessons, and research assistants observed teachers for fidelity.

Observers were trained to contact teachers and schedule observations in advance 
during writing times. However, when observers arrived at scheduled times, they 
were often met with teachers saying they were unable to teach writing that day or 
had already taught writing. Two teachers at Edwards Elementary reported they had 
not completed the online professional learning, so they did not plan to implement 
SRSD. We contacted the principal to ask how we could support her teachers. The 
principal reported that she had attended the teacher planning meeting that week, and 
the lead teacher indicated that despite low writing scores on standardized assess-
ments which had caused them to target writing for improvement, the teachers were 
overwhelmed with initiatives, contented with teaching writing the way they had 
been which resulted in those scores, and the principal felt compelled to support her 
teachers. Thus, that school opted out of the study.

3.3  Plan 3: The Present Study

Still intent to support the remaining teachers and students, we continued, altering 
the research design to pre/post only, using students as their own control, a weaker 
within-subject design with too few teachers to account for differences between 
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classrooms and teachers. Again, with this change, the research team anticipated a 
smaller effect size than found in previous SRSD studies.

The following research questions were addressed: (a) To what extent does PBPD 
for SRSD writing in persuasive and informational genres result in teacher imple-
mentation with fidelity? (b) To what extent does PBPD for SRSD writing in persua-
sive and informational genres improve student writing in terms of genre elements, 
holistic quality, and length of third-, fourth-, and fifth-grade student writing when 
taking timed writing assessments? (c) To what extent do teachers find this interven-
tion to be socially valid?

4  Method

The intervention took place in an elementary school located in a major metropolitan 
area in the Southeast. Governors Elementary had approximately 425 students 
enrolled from Pre-K to 5th grade (46% female, 54% male; 99% African American/
Black, 1% Hispanic, and 0.4% White). All of the students (100%) received free or 
reduced lunch.

At Governors Elementary, three 3rd grade teachers, two 4th grade teachers, and 
one 5th grade teacher consented to participate (see Table 1 for details). Five of the 
six teachers held graduate degrees and were certified in the area in which they were 
teaching. These teachers had been teaching from 4 to 23 years and had been teach-
ing the grade level at the current school between 1 and 5  years. Teachers were 
required by their principal to attend the professional development sessions; they 
were not volunteers.

All students from the participating teachers’ classrooms were invited to partici-
pate. We received 124 consent/assent forms from students. There were high rates of 
transfer and/or absenteeism in the school. These factors detrimentally affected the 
sample size for analysis. Of participating students, only 34 had a pre- and post-test 
for the persuasive genre and only 29 had a pre- and post-test for the informational 
genre. Since teachers presented the genres in succession, there is some, but not total 
overlap in the populations reported for each genre. The results reported are on the 
small population of students who returned the required forms for participation in the 
study and who were present for both the pre- and the post-test for a genre (see 
Table 2 for student demographic information).

4.1  Procedures

This intervention involved two different levels: teacher-level and student-level. 
First, teachers participated in PBPD in the persuasive genre. Second, teachers pre- 
tested students in each writing genre (persuasive and informational). Third, teachers 
implemented the writing intervention in their classrooms, and trained observers 
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Table 1 Teacher demographic information

Teacher 1 Teacher 2 Teacher 3 Teacher 4 Teacher 5 Teacher 6

Grade taught 3 3 3 4 4 5
Gender M M F F F M
Race AA AA AA AA AA AA
Undergraduate 
education

BA, 
Psychology

BS, 
Elem. Ed.

BS, 
Psychology/
Sociologya

BS, 
Elem. Ed.

BA, Early 
Childhood 
Ed.

BA, Elem. 
Ed.

Graduate 
education

MA, Elem. 
Eda

None MS, Elem. 
Ed
M.Ed., Ed. 
Leadership
Ed.D., 
Instructional 
Leadership

MA, 
Elem. Ed.

MA, Early 
Childhood 
Ed. w/
Reading

MA, Early 
Childhood 
Ed.

Certified in 
current teaching 
assignment?

Yes Yes Yes No Yes Yes

Years teaching 5 15 17 23 4 17

Years in current 
grade level

2 5 1 3 4 7

Years in current 
school

2 5 1 3 4 7

Years in current 
grade at current 
school

2 5 1 3 4 7

Note: aOnline degree
AA African American, BA or BS bachelor degree, MA or MS master’s degree

visited the classes to collect fidelity of implementation data. Next, after intervention 
of the persuasive genre was complete, teachers post-tested on the persuasive genre. 
Then, teachers participated in PBPD in the informational genre. Teachers imple-
mented the intervention classwide. Afterward, teachers tested students on the infor-
mational genre. Finally, after all post-tests were complete, researchers invited 
teachers to participate in focus group interviews. We further explain these proce-
dures below.

4.2  Professional Development for SRSD

We provided 5 days (30 h) of PBPD in the area of writing instruction to the six 3rd, 
4th, and 5th teachers of English and Language Arts at Governors Elementary 
School. Four teachers attended the first session and two attended the makeup ses-
sion. To counteract teacher absenteeism on days of professional development, 
researchers actually provided 10  days of PBPD in total; that is, we conducted 
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Table 2 Student demographic information

Participated in study Did not participate
Persuasive Informational
N % n % n %

Total n 34 29 90
Grade
3rd 21 62% 21 72% 42 47%
4th 11 32% 7 24% 37 41%
5th 2 6% 1 3% 11 12%
Gender
Female 21 62% 17 59% 43 47%
Male 13 38% 12 41% 47 52%
Race/Ethnicity
African American 33 97% 28 97% 90 100%
Biracial 1 3% 1 3% 0 0%
Free Lunch 34 100% 29 100% 90 100%
Special Education Designation
Speech 2 6% 2 7% 3 3%
Emotional/behavior 3 9% 3 10% 7 8%
Specific learning disability 0 0% 0 0% 2 2%
Early Intervention 11 32% 11 38% 12 13%
Referred for intervention 2 6% 2 7% 18 20%
Designated homeless 0 0% 0 0% 4 4%

makeup sessions only for teachers who were absent for originally scheduled ses-
sions. The instructional coach, special education teachers, and paraprofessionals 
attended the PD as well. The professional development included student strategies 
for using the writing process, analyzing writing prompts, and SRSD writing instruc-
tion for both persuasive and informational essays.

 Persuasive Genre

Teachers participated in three consecutive days of PBPD in teaching SRSD for the 
persuasive genre (Ball & Cohen, 1999; Harris et al., 2012) and 1 day of supported 
preparation, an element requested by teachers in prior studies (McKeown et  al., 
2014). In total, there were seven persuasive writing lessons (Lesson 0 through 6), 
each oriented around the stages of SRSD. Each lesson varied in the number of learn-
ing sessions it may take to implement, giving teachers flexibility in their schedules. 
For each lesson, a researcher/facilitator modeled teaching the lesson to the group, 
using the same materials as teachers would in the classroom. Then, the teacher par-
ticipants practiced teaching the lesson to peers, with facilitators and peers observing 
and giving feedback. At the end of each practice lesson, teachers and facilitators 
discussed ideas on how to differentiate for individual students.
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On the first day, we set ground rules for collaborative learning, made introduc-
tions, and the teachers discussed their beliefs and practices in writing instruction, 
their students’ strengths and weaknesses in writing, and learned the theoretical 
foundations of SRSD.  After this, the facilitators modeled Lesson 0 followed by 
teacher practice. This lesson focused on analyzing prompts to determine the genre 
and purpose of the task. The state writing test was prompt-based and could be a 
persuasive, informational, or narrative writing task; students had to correctly iden-
tify the genre of the prompt to correctly respond. Then, facilitators modeled Lesson 
1, focused on building background knowledge of good writing, the writing process, 
and the persuasive genre. After teachers practiced Lesson 1, they received their 
homework assignment. We asked teachers to write a persuasive essay in response to 
a prompt, write at their students’ grade level, and use local names and places stu-
dents would find engaging. Later, researchers shared each teacher’s essay with oth-
ers. This way, teachers had private practice in writing, but also had a set of exemplar 
essays for their lesson plans.

On the second day, the modeling and practice cycle was repeated for the 
remainder of the lessons – 2 through 6 – for persuasive writing. Lesson 2 focused 
on the Discuss It stage of SRSD. In this lesson, teachers discussed each step of 
the writing strategy, viewed examples, learned about self-regulation, and 
through goal setting made a commitment to use the strategy to secure better 
writing outcomes. There was special emphasis on Lesson 3, the teacher model-
ing lesson, as it is typical for teachers to struggle the most with this skill. Both 
explicit modeling and teacher presentation of Lessons 4 – a collaborative model 
where students take additional ownership of the tools while still fully engaged 
with the teacher; Lesson 5 – supported practice in which students use the tools 
more independently with support as needed; and Lesson 6  – independent 
performance – followed.

On the third day, we discussed rubric sensitivity and reliability. Teachers 
expressed concern about district-provided rubrics, so, after providing examples, we 
asked teachers to develop rubrics that would be sensitive to their instruction but also 
quick and easy to score regularly. We also discussed data-based instruction and how 
to use frequent checks on writing to inform instruction. Finally, we discussed the 
research process and fidelity observation visits.

The fourth day was set aside for teachers to plan for implementation. This 
included making anchor charts and posters for their classrooms (materials were 
provided), scheduling lessons across teachers, and aligning rubrics across grades 
such that one grade built on the next. Teachers then agreed to implement SRSD for 
writing for at least 30 minutes twice weekly.

 Informational Genre

We completed PBPD for the informational genre in a single day due to the teachers’ 
experience with SRSD. The research team replicated the routines of the first PD 
modeling each informational lesson, and the teachers practiced teaching each 
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lesson. The day ended with questions and scheduling implementation. Again, we 
asked teachers to write example essays to use in their lessons.

 Materials

We provided teachers with a binder that contained detailed lesson plans, all required 
student materials, example essays, a bank of prompts, a pacing calendar, example 
rubrics, and student writing folders. We also provided electronic copies of all 
materials.

4.3  Classroom Observations

To assess fidelity of implementation, a member of the research team observed every 
third writing lesson and rated using the fidelity checklist for the given lesson. 
Teachers used these checklists during PBPD, saw them used during lesson model-
ing, and received copies in their binders. It was important that teachers felt our visits 
to the classroom were supportive and not critical. Thus, we were committed to 
transparency about the nature of the observations, the feedback, as well as the con-
fidential nature of observations (i.e., we do not report on classroom activities to 
anyone; all data reported are de-identified).

 Observation Feedback

Following each classroom observation, the teacher received an email with feed-
back. We trained graduate research assistants (GRAs) to use the following proto-
col: (a) Dear [teacher’s name]; (b) Thank you for allowing us to visit/observe (or 
any version of this that seems natural to the observer); (c) State the positive 
aspects of the lesson, steps completed correctly; (d) positively note any appropri-
ate changes they made to the lesson plan; (e) state the lesson steps the teacher 
missed, did not complete, or did not do well in the form of: “For future lessons, 
we have a few pointers we would like to share”; (f) Thank you again; (g) We will 
see you [next scheduled observation]; (h) Signature and contact information.

We instructed observers to write each email naturally, with a friendly tone, 
and without formulaic phrases. Observers based email content on elements of 
the fidelity checklist. Observers sent the email to the feedback coordinator who 
checked for adherence to protocol. Following confirmation, observers sent the 
email to the teacher and principal investigator. This process was completed 
within 24 h of observations, and emails were typically sent by 5 pm the same 
day. In focus groups, teachers indicated they appreciated the timely feedback as 
it gave them a boost to know what they were doing right and helped them focus 
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on how to improve the next time. There were no negative statements in the focus 
group about email feedback.

4.4  Teacher Measures

Teacher outcomes were measured by fidelity observations and post-intervention 
interviews to determine social validity. We report fidelity to intervention below fol-
lowed by preliminary results from the focus group interviews regarding social 
validity.

 Fidelity to Intervention Observations

A member of the research team provided teachers fidelity checklists for each genre 
during PBPD to ensure they understood the key lesson parts as well as to be trans-
parent about researcher observations. Teachers were encouraged to use the fidelity 
checklists themselves to help stay on track with the lessons. Trained GRAs observed 
teachers during writing instruction. Observers attended 33.3% of planned writing 
instruction sessions for each teacher. During these observations, teacher fidelity was 
tracked using a checklist for the lesson being taught that day. Each checklist opera-
tionalizes the lesson parts. Of the observed lessons, a second trained GRA observed 
another 33.3% to obtain inter-observer agreement (IOA). This means 11.1% of the 
lessons taught were observed independently but simultaneously by two GRAs; 
agreement was calculated by dividing the number of agreements by the total num-
ber of observed lesson parts. IOA was 95.6%.

 Social Validity

After intervention was complete, we invited teachers to participate in a one-hour 
focus group interview. Using open ended questions, we queried what the teachers 
found useful and what needed to be changed in both the professional development 
and the intervention. Focus groups were audio recorded, and we took field notes.

4.5  Student Measures

To evaluate student writing outcomes, members of the research team scored a pre- 
and post-test in the same genre. Students wrote to a persuasive and an informational 
writing prompt prior to intervention. Following the completion of the respective 
genre instruction, students took a post-test on a different persuasive or informa-
tional prompt.
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 Writing Prompts

We based writing prompts on common topics students were expected to know with-
out conducting additional research or consulting other sources. As an example, we 
used this prompt for the persuasive genre, “What should your bedtime be? Write a 
letter to your parents to explain what time you think you should go to bed each 
night. Make sure to give reasons for your opinion.” and this for the informational 
genre, “What would be the best party ever? Describe what the party would be like.”

Controlling for Scoring Bias Trained GRAs typed each student essay to avoid 
surface-level errors interfering with objective scoring of student writing 
(Graham et al., 2011). They corrected spelling, basic punctuation, and capital-
ization in the typed versions. A different trained GRA checked the typing for 
accuracy. Disagreements were resolved through discussion and agreed-upon 
changes made.

Prior to scoring, we developed a rubric and a codebook of definitions for each 
genre. We trained GRAs to criterion (>0.90 agreement) on one genre at a time. 
GRAs scored 66.7% of the essays. To determine the reliability of scoring, a dif-
ferent scorer rated 33.3% of the other’s essays. These secondary raters worked 
independently. Reliability of scoring was 0.94 for persuasive essays and 0.88 for 
informational essays. In all cases, scorers were blind to the time point in which 
students wrote the essays (pre or post). Additionally, they were blind to the grade 
level, teacher, and gender.

Persuasive Genre Elements The research team scored persuasive essays using a 
rubric aligned with the key elements of the genre. This rubric included the following 
elements and possible points indicated in parentheses: position (0–1); elaborated 
position (0–1); hook (0–1); reason 1 (0–2); evidence 1 (0–1); reason 2 (0–2); evi-
dence 2 (0–1); reason 3 (0–2); evidence 3 (0–1); extras (0–2); conclusion; and tran-
sition words (0–2). See Appendix A for detailed scoring procedures for the 
persuasive genre.

Informational Genre Elements The research team scored informational essays 
with a rubric aligned with informational genre elements. This included the follow-
ing elements: premise/purpose (0–1); refined purpose (0–1); hook (0–1); idea 1 
(0–2); support 1 (0–1); idea 2 (0–2); support 2 (0–1); idea 3 (0–2); support 3 (0–1); 
conclusion (0–2); and linking words (0–2). See Appendix B for detailed scoring 
procedures for the informational genre.

Holistic Scores Holistic quality scores are based on a scale from 0 to 6 points and 
are designed to measure organization, development, sentence fluency, word choice, 
and audience awareness. Despite evidence that it is difficult to show improvements 
in holistic scores in short term interventions (Mckeown et al., 2019a, b), we include 
these scores because holistic scores are the most frequently used measure of writing 
quality (Graham & Perin, 2007). However, holistic scores are influenced more by 
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length of an essay, flow, and depth of essay development than by number of essay 
elements. This means that while we would expect holistic quality to improve across 
time as the child develops skills with the strategy, holistic quality is not as sensitive 
to strategies-based instruction as genre elements scores are.

To score the essays holistically, each essay was judged as a whole, not weighting 
any one category more than another. We trained scorers to rate essays holistically in 
a six-hour session led by the second author. Scorers evaluated persuasive essays and 
informational essays independently and we held separate training sessions with dis-
tinct anchor papers for each. Raters were blind to the time of testing; that is, they did 
not know if they were scoring a pre-test or a post-test.

We used a random selection of essays from the current participants during train-
ing to collectively establish the anchor papers representing each score from 0 to 6. 
At first, scorers read an essay and then discussed its various attributes with one 
another and what score might be represented by the essay. This is what the second 
author calls establishing “group think.” Then, scorers rated papers individually. We 
compared scores and defended our reasons to one another. Everyone talked until the 
group achieved consensus on a score. When an essay clearly represented a given 
score to the group, we made it an anchor paper until we had 1–2 examples for each 
scoring point. Once the group established a collection of anchor papers, we trained 
scorers to rate essays using the following procedure: (a) read the essay carefully, but 
not laboriously; (b) consider what rating the essay might receive; (c) read the anchor 
paper representing that score as well as the score below and above it; (d) determine 
which anchor paper is most similar to the essay being rated; (e) assign a score. At 
the end of training, agreement between scoring pairs was >.90. We assigned each 
rater 66.7% of the essays assigned to the pair (33.3% of all essays were scored twice 
for agreement). We calculated agreement across time to identify and control for drift.

4.6  Study Design and Data Analysis

The study was a within-participant design, with pre- and post-tests for both genres 
(informational and persuasive). Students acted as their own baseline so growth in 
essay elements, holistic scores, and length could be assessed. Four one-way ANOVAs 
were run for each outcome and essay type to determine the effects of pre- test scores 
on holistic and genre elements scores. We report fidelity with simple descriptive sta-
tistics and social validity through preliminary analyses of focus group responses.

5  Results

In this pre-/post-design with students as their own control, we explored the extent to 
which teachers could implement SRSD following PBPD with high fidelity in persuasive 
and informational genres; the impact of PBPD for SRSD on student writing outcomes 
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Table 3 Average % fidelity 
by teacher

Average % fidelity

Teacher 1 65%
Teacher 2 66%
Teacher 3 88%
Teacher 4 91%
Teacher 5 83%
Teacher 6 59%
Overall average 75.3%

Table 4 Average % fidelity by lesson

Lesson 0 Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 Lesson 6 Avg.

71.4% 89.9% 81.1% 59.9% 100% 70.6% 73% 77.9%

in terms of genre elements, holistic quality, and length; as well as teachers’ evaluation of 
social validity of both the professional development and the SRSD writing intervention.

5.1  Teacher Outcomes

 Fidelity to Intervention

Although each ELA teacher from Grades 3–5 attended and implemented the strate-
gies in their classrooms, these teachers varied in their fidelity to the intervention. In 
this study, teacher fidelity of implementation ranged from between 59–91% with an 
average of 75.3% (see Table 3). Fidelity per lesson ranged from 59.9% to 100% 
with Lesson 3 posing the most difficulty in terms of including the critical aspects of 
the lesson (see Table 4).

 Social Validity

Teacher perceptions of PBPD and the writing interventions were measured via focus 
group interviews. Every teacher believed the professional development was “time 
well spent.” Every teacher also said their students benefited from the instruction and 
they would teach SRSD again. One of the most frequent ideas stated was that teachers 
appreciated having writing instruction that they could implement comfortably and 
wished they had more time to spend teaching writing but testing and test preparation 
frequently got in the way. High social validity is consistent with prior work in SRSD 
and PBPD (FitzPatrick & McKeown, 2020; McKeown et al., 2019b).
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5.2  Student Results

 Persuasive Writing

Persuasive essays were scored for both genre elements and holistically. The change 
in score on the genre elements rubric was an average increase of 2.56 elements 
(SD  =  2.89, range  =  14) on a 14-point rubric. Due to large standard deviations 
(likely due to variation in implementation) and small sample sizes (and limited 
power to detect effects), there was no evidence of a main effect of pre-test genre 
elements scores (M = 3.27, SD = 2.18) on post-test genre elements scores (M = 5.82, 
SD = 2.39), F(1, 32) = 1.35, p = 0.24; however, there was a practical increase with 
student including, on average, nearly twice as many elements in their post-test 
essays. Holistic scores rose on average by 0.79 points (SD = 1.49, range = 6) on a 
0–6 scale. Again, while there was no evidence of a main effect of pre-test holistic 
scores (M = 1.41, SD = 0.99) on post-test holistic scores (M = 2.21, SD = 1.12), F(1, 
32) = 0, p = 0.99, there was a considerable practical increase. Students had a mean 
decrease in essay length of 26.71 words (SD = 64.64, range = 296; See Table 5). To 
summarize, students included more genre elements, produced higher quality essays, 
and did so in fewer words following SRSD instruction for writing.

 Informational Writing

Informational essays were scored for both genre elements and holistically. The 
genre elements rubric score had an average increase of 1.83 elements included, 
(SD  =  3.27, range  =  14). There was no significant difference between pre-test 
(M = 4.76, SD = 2.96) and post-tests genre elements scores (M = 6.59, SD = 2.52), 
F(1, 27)  =  2.54, p  =  0.12. Holistic scores revealed an average increase of 0.62 
(SD = 1.45, range = 6). There was no significant change between pre-test (M = 2.41, 
SD = 1.45) and post-test holistic scores (M = 2.45, SD = 1.48), F(1, 27) = 1.46, 
p = 0.24. Students had a mean change in essay length of 10.31 words (SD = 110.68, 
range = 486). See Table 5.

6  Discussion

Below, we discuss implications of the findings from this study as well as limitations. 
First, we present the implications of the teacher-level outcomes. Then, we present 
the implications of the student-level outcomes. Finally, we suggest future directions 
of both research and practice.
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Table 5 Student writing 
measures

Mean 
change SD

Persuasive (n = 34)

Length −26.70 63.64
Genre Elements 2.56 2.89
Holistic 0.79 1.49
Informational (n = 29)

Length 10.31 110.67
Genre Elements 1.83 3.27
Holistic 0.03 1.82

Note: Of the 124 consented participants, 51 
and 59 completed either a pre- or post-test in 
the persuasive and/or informational genres 
respectively; 14 students who agreed to par-
ticipate were never present for testing

6.1  Teacher Outcomes

 Fidelity

We were concerned with the effectiveness of the professional development experi-
ence on teacher fidelity of implementation as fidelity is typically highly correlated 
with outcomes (Cordray, 2007). The lesson with the lowest fidelity was Lesson 3. 
This finding is not surprising as it is in Lesson 3 that teachers are required to model 
writing an essay from start to finish while using think-alouds as well as self- 
statements. This lesson has been found to have the lowest fidelity in prior imple-
mentations (McKeown et al., 2019b). While each teacher saw this lesson modeled 
and practiced teaching this lesson to peers during PBPD, it still posed a challenge in 
the classroom. Teachers reported they are not comfortable writing essays them-
selves, thinking aloud as they write, using self-statements aloud, and modeling 
while students watch/listen. These findings are consistent with prior research 
(McKeown et al., 2016, 2019a). The research team addressed each of these strug-
gles in professional development; however, this finding indicates trainers and teach-
ers may need to spend more time practicing prior to implementation.

While fidelity is typically found to be in the 90% range in studies of SRSD for 
writing, 78% average fidelity with a range of 59–91% is comparable to a larger 
study conducted in the same metropolitan center (McKeown et al., 2019b). Only 
Lessons 1 and 4 achieved fidelity commensurate with most prior research. The vari-
ability in fidelity is likely due to several factors.

First, teachers who volunteer to participate in professional development are more 
likely to implement interventions, to implement more quickly, and for longer peri-
ods of time with higher fidelity than non-volunteers (Johnson et  al., 2013). The 
teacher participants in this study were not volunteers in the strictest sense of the 
word. They agreed to participate in the study voluntarily, but their principal required 
them to participate in professional learning and to implement the intervention 
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regardless of their participation in the research or not. Additionally, the initial round 
of professional development was prior to school starting and overlapped with 
before-school preparation days. Understandably, teachers were not able to be fully 
present during professional development because they were concerned with getting 
their classroom and curriculum ready for the year. The teachers who were most 
distracted (e.g., were in and out of PD attending to other issues, on computer for 
reasons unrelated to PD) were also the most inconsistent in implementation and had 
lower fidelity. This may indicate increased engagement in professional development 
impacts implementation. However, it may also indicate that teachers who feel over-
whelmed may not yet be ready to effectively implement new interventions.

Some variability may also be explained by the unique context of urban education 
environments. In urban school settings, teachers are likely to have less control over 
curriculum and class time than suburban or rural teachers (Center for Technology 
and Education [CTE], 2016). Urban schools are more likely to have lower achieve-
ment scores, higher rates of poverty, and higher rates of incidents affecting academ-
ics (e.g., absenteeism, classroom discipline; CTE, 2016). In this study, the 
participating school had not met AYP, causing a disproportionate amount of class 
time to be spent on testing and test preparation. We recorded multiple instances 
whereby the writing instruction was delayed or not completed due to other demands 
on instructional schedules. These demands, or barriers to implementation, included 
field trips, preparation for statewide testing, class tests, career day, assembly prac-
tice, teacher sickness, and other state mandated benchmark testing. These results 
align with other studies conducted in the metropolitan area (e.g., McKeown, et al., 
2019b). Additionally, research initiatives are often a low priority for teachers 
(Gersten et al., 1995) and identifying time within a very busy school schedule to 
implement interventions is a crucial challenge for implementation (Foorman 
et al., 2016).

Even with lower fidelity than is typically found in similar studies, student out-
comes were positive. While high intervention fidelity is correlated with positive 
outcomes (Durlak & DuPre, 2008), Balu & Doolittle (2016) has addressed interven-
tion implementations stating where there is a “threshold level of fidelity” and a 
“stark contrast” with the usual program, it is still possible to achieve positive out-
comes even with lower fidelity (p. 107). While there is no comparison condition in 
this study to provide the “stark contrast” this phenomenon has been seen in another 
study in the region in which fidelity of implementation was similar (McKeown 
et al., 2019b).

 Social Validity

While it is reassuring teachers believed the professional learning was worthwhile 
and the intervention was effective, a critical finding from the focus group is that 
teachers reported they were spending an inordinate amount of time on testing and/
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or test preparation required by their administration, to the detriment of academic 
instruction. Every teacher reported being deeply concerned about the emphasis on 
testing, and the related loss of agency in terms of curriculum and classroom sched-
uling. This finding supports those of others in other content areas (e.g., LaRusso 
et al., 2016). The culture of testing has taken hold at the national level, so interven-
tionists and researchers must find ways to deliver effective instructional practices 
that also serve these purposes. One shift in practice may be adjusting professional 
development and related interventions to achieve quick improvement of high-stakes 
testing skills and outcomes. This is the reality of the schools we serve.

6.2  Student Outcomes

Despite the wide variation in teacher fidelity and the relatively low average fidelity 
rating, student results from this study were positive, though not statistically signifi-
cant. We witnessed growth across two genres as a result of the intervention and in 
both genre elements and holistic writing quality. Yet, caution must be exercised 
when interpreting these results, as the students included in the study sample are 
students who returned a parent permission form, signed the student assent form, and 
were present for both pre- and post-testing. These students may be different from 
their non-participating peers in ways we cannot identify. There was a slightly larger 
percentage of non-participants (2%) who were diagnosed with a learning disability 
though a higher percentage of participants were receiving early intervention for 
academics. The small sample size limits our ability to generalize. However, these 
positive student results do give reason to believe SRSD for persuasive and informa-
tional writing can be effective in classwide implementation in urban schools. 
Teacher fidelity varied both between teachers and within teacher, which adds noise 
to measures of student learning and outcomes.

6.3  Science in Challenging Settings

The story of this study may not be in the fidelity nor in the improvements in student 
performance, but rather in difficulty of scaling up evidence-based practices into 
complicated educational settings. The research team involved in this study was 
experienced, well-supported, and well-funded. We had been trained at leading 
research universities and completed multiple previous large trials successfully. 
Thus, even with a well-practiced machine behind us, even with high-quality techni-
cal implementation, external factors interrupted our implementation of this study.
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 Constrained Effects

There were high rates of transfers and/or absenteeism in the school. The research 
team made at least three efforts to obtain make-up tests for absent students. 
Approximately one-fourth of all consented and assented students completed pre- 
and post-test within a genre. The school possessed a highly mobile student popula-
tion. A mobile student population affects more than urban, public schools, but can 
also be observed in schools that serve students with parents who are migrant work-
ers, homeless students, students in foster care, and indigenous students. As our 
effective sample size shrank due to student mobility, it also reduced our power to 
detect an effect.

As evidence-based practices move from controlled settings to implementation in 
high-poverty, high-mobility school settings and more variables that impact perfor-
mance are introduced, it is expected that effects may be reduced (Raudenbush, 
2007; Raudenbush et al., 2007). Cohen et al. (2003) suggest that effects are moder-
ated by the characteristics unique to the setting; thus, as the settings introduce more 
variables that can impact implementation, outcomes will likely diminish. 
Raudenbush (2007) suggests baseline effect sizes in researcher-controlled environ-
ments represent the upper limit of the intervention’s impact. The impacts of poverty, 
mobility, teacher commitment, and alignment of school and research goals may be 
factors that reduce student outcomes as evidence-based practices are implemented 
in more authentic settings (Baker, 2007).

The results of this study should be interpreted with caution. Interventions imple-
mented with lower fidelity may not represent the full potential of the intervention. 
Effects due to the unique school environment cannot be separated from the effects 
of the intervention itself. This study was carried out in a high poverty, high mobility 
school located in a metropolitan area in the Southeast. Teachers rated the interven-
tion with high social validity; still, student outcomes, though positive, were not 
significant. This is attributable to many things, but in part, a righteous resistance to 
the demands of rigorous science in otherwise fragile settings. In the end, despite 
improvements in student writing outcomes, the sample was too small and there was 
too much variability to pull in the standard deviations around that effect to deem it 
significant.

 Righteous Resistance

The five principals in the school cluster and the research team sincerely wanted to 
engage with evidence-based practices to support students who need high quality 
instruction in literacy. However, the requirements of rigorous science and the man-
dated timelines for school improvement were at odds with one another causing three 
schools to drop out of the study before it began. After another experimental design 
was conceived with remaining participants, teachers engaged in righteous resistance 
to the implementation due to the numerous other demands they were under as 
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schools faced radical reorganization from state and national performance mandates. 
This caused yet another school to opt out of the study and left the researchers with 
a third, weaker study design. It is imperative, as researchers, we recognize the prac-
tical and ethical principles of conducting research in more fragile settings by bal-
ancing tight experimental control, social validity, and the ability to address the other 
demands stakeholders are expected to meet (Raudenbush, 2007). Beyond the exper-
imental design, other factors negatively impacted implementation such as teacher 
absenteeism during professional development and student mobility and absentee-
ism during instruction.

As interventions move from efficacy studies to authentic implementation, 
researchers must accept having less control over experimental conditions and 
release some degree of responsibility in decision-making (Kennedy, 2005). Within 
both teacher interviews and our observations, we noted ongoing mandated district 
and state testing as well as school, district, and state level pre-testing to assess 
students’ readiness for upcoming assessments. Teachers were met with many 
competing priorities and had to decide for themselves which would have to be 
discarded as the school, district, and state that would normally do that for them 
were actually the entities creating the demands. In this case, an evidence-based 
intervention for literacy with the highest effect size across multiple meta-analyses 
was the priority that fell below the threshold for inclusion in favor of test 
preparation.

7  Future Directions

Based on the results of this study, researchers must engage with implementation 
science principles to better understand and facilitate effective implementation of 
evidence-based practices in complex school settings. Every actor throughout this 
study wanted to improve the lives of children and their actions were rational within 
their context. This means that researchers must find ways to make participation in 
high quality research more acceptable and appealing to schools, teachers, students, 
and parents.

While the requirements of the research study were clearly defined for the school 
administrators and explained to teachers during professional learning, four of the 
five schools withdrew because of research-related demands which they viewed as 
having a larger net negative impact than the potential gains to be realized. It may 
help future researchers to approach schools with an array of acceptable research 
designs to take a more collaborative approach. It may also help if teachers partici-
pated in co-designing the experiments to increase teacher buy-in and also improve 
the fit of the study to the local context. Of course, where there are too many compet-
ing demands, researchers must rely on administrators and teachers to set priorities 
in their own schools.
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When conducting research in school settings, especially high need schools, 
researchers will be well-served by planning for diluted effects and high attrition. As 
such, they should size the research accordingly, when possible.

Fidelity of implementation varied and was relatively low in comparison with 
other studies of SRSD, but such variability has been seen in other studies in which 
interventions were implemented in urban school settings (e.g., Nese et al., 2016). 
This suggests that researchers may want to implement in a wide spectrum of school 
contexts to try to differentiate the effects of the intervention from those of the school 
environment. Comparing urban, public schools under state mandates with other 
schools can create a new list of student, teacher, and instructional confounds, but 
may help researchers describe the range of implementation quality that is possible 
in diverse school environments.
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Using Generalizability Theory to Explore 
Sources of Variance on an Observation 
Tool of Writing Instruction

Alyson A. Collins , Stephen Ciullo , and Micheal P. Sandbank 

Abstract Observations of classroom practice provide guidance in identifying areas 
for teacher professional development and adjustments to instructional approaches. 
The present study used generalizability theory to investigate the dependability of 
scores from an observation tool designed to measure writing instruction in upper 
elementary classrooms. A total of 25 fourth and fifth grade general education teach-
ers were observed during classroom writing lessons three times across a school 
year. The Writing Instruction Observation Protocol (WIOP) documented lesson 
components within two scales: (a) instructional practices, and (b) quality of imple-
mentation. G studies of both scales estimated variance across teachers and observa-
tion occasions to investigate the proportion of variance accounted for by each 
measurement facet. When comparing the two scales, variance estimating differ-
ences in teachers was larger for the quality of implementation scale (35.4%) when 
compared to person variance for total instructional practices (16.6%). For the two 
scales, observation occasion accounted for only a small portion of variance (7.8% 
and 12.4%), and more than half of variance was attributable to unmeasured facets 
(52.2% and 75.6%). D studies further estimated the number of observations neces-
sary to obtain a dependable estimate on the two WIOP scales when using an average 
of scores from 1 to 10. Results indicated at least 8 and more than 10 observations 
may be needed to obtain dependable scores identifying differences among teacher 
instructional practices and quality of implementation. Findings suggest examina-
tion of other sources of variance may need investigation in future research on writ-
ing observation tools.
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1  Using Generalizability Theory to Explore Sources 
of Variance on an Observation Tool of Writing Instruction

Education stakeholders continuously strive to improve classroom literacy instruc-
tion. These key education stakeholders who influence literacy instruction in schools 
include pre-service teacher faculty, school administrators, professional develop-
ment providers, educational researchers, and classroom teachers. Most stakeholders 
focus on analyzing student performance data to evaluate the effectiveness of literacy 
instruction. Because improving student outcomes serves as the primary and ultimate 
goal for education stakeholders, improving teacher instructional practices may 
serve as a pathway towards this goal. To this end, observations of typical, everyday 
classroom instruction can inform decisions about effective literacy instructional 
practices and professional development needs, reforms to teacher training pro-
grams, and directions for future research (Durkin, 1978).

As such, observation tools provide value in educational settings, yet the pur-
poses of such tools and constructs they are meant to capture vary widely. Some 
classroom observation systems provide teachers with specific feedback to help 
them immediately adapt and adjust their daily instruction (e.g., Biancarosa et al., 
2020; Pianta & Hamre, 2009). Other tools document whether teachers use empir-
ically-sound practices in the classroom, with the aim of guiding future profes-
sional development considerations (e.g., Swanson,  2008). In either case, data 
derived from these tools can help stakeholders identify areas of strength in instruc-
tional practices and areas in need of instructional improvement (Connor et  al., 
2004; Durkin, 1978, 1984). Thus, these tools are critical to identifying profes-
sional development needs and ultimately improving the outcomes of students 
(Kelcey & Carlisle, 2013).

In order to collect useful information about teacher practices that can improve 
student literacy outcomes, educational stakeholders need access to reliable and 
valid observation tools that specifically focus on writing instruction. A challenge, 
however, is that most observation tools focus on measuring literacy instruction in 
reading (e.g., Automated Classroom Observation System for Reading [ACOS-R], 
Kelcey & Carlisle, 2013; Instructional Content Emphasis-Revised [ICE-R], 
Edmonds & Briggs, 2003). Despite increased attention to the need for integrated 
literacy instruction in Common Core and state initiatives (Graham & Harris, 2015; 
Troia & Olinghouse, 2013), few observation tools solely focus on writing-specific 
instruction (e.g., Coker et  al., 2018a, b), and teacher self-report surveys (e.g., 
Graham et  al., 2014) account for the majority of information currently available 
about typical writing instructional practices. Even less research exists examining 
the reliability and validity of the few writing instruction observation tools available.

Given few tools exist, foundational studies of literacy observation tools have 
aimed to establish the reliability and validity of the measures to determine if specific 
tools represent the nature of teacher behaviors and student interactions. For instance, 
Johnson et  al. (2020) estimated reliability on a special education teacher 

A. A. Collins et al.



279

observation tool called the Recognizing Effective Special Education Teachers 
(RESET) tool. Analyses revealed that raters were generally consistent when scoring 
low- inference items, but rater stability was more varied on high-inference items. 
Other studies have established reliability among observers when comparing coding 
between two lessons to explore agreement among raters and variance across items 
such as modeling, practice opportunities, and feedback (Smolkowski & Gunn, 
2012). These studies suggest reliable and valid literacy observation tools can be 
developed to capture teacher instruction and student interactions, while also under-
scoring the need for investigations of reliability and validity as new tools are 
developed.

When investigating the reliability and validity of writing instruction observation 
tools, it is important to identify common variations in measurement contexts that 
can function as sources measurement error (e.g., Johnson et  al., 2019,  2020; 
Smolkowski & Gunn, 2012). Although reliability investigations tend to focus on 
measurement error contributed by items or raters (i.e., by documenting interitem or 
inter-rater reliability), other aspects of measurement contexts, such as occasion, can 
function as sources of measurement error in scores derived from observation 
tools (e.g., Semmelroth & Johnson, 2014). In other words, day-to-day variations in 
teacher instructional practices can contribute error to scores derived from these 
tools, reducing the extent to which such scores are truly representative of teachers’ 
overall writing instruction quality. Unreliable and unrepresentative scores increase 
the likelihood of Type II statistical error, potentially preventing the detection of 
associations between teacher practices and student achievement even when such 
links truly exist (Doabler et al., 2021; Smolkowski & Gunn, 2012). Consequently, 
there is a need for the development and evaluation of observation tools of writing 
instruction that capture the components of effective instruction and quality of 
teacher implementation. The purpose of this study was to investigate sources of 
measurement error and dependability of an observation tool used to capture writing 
instructional practices and quality of implementation of general education teachers 
in Grades 4 and 5.

1.1  Observations of Classroom Writing Instruction: What 
We Know and Why It Matters

The importance of exploring writing instruction by using systematic observation 
tools, and the basis for the present chapter is substantiated by the need to enhance 
teachers’ use of effective instructional practices in writing (Coker et  al., 2018a). 
National writing achievement data consistently shows many students could benefit 
from additional support with written expression. For decades, the majority of stu-
dents in the United States (including Grades 4, 8, and 12) have not attained a profi-
cient score on the National Assessment of Education Progress in Writing assessment 
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(National Center for Education Statistics, 2012). Additional disparities and inequi-
ties in writing performance exist between students with and without learning dis-
abilities (Graham  & Perin, 2007). Thus, collecting classroom observation data may 
help educators determine the extent to which teachers utilize effective instructional 
practices and ensure teachers are addressing the writing needs of a range of learners.

Recent research examining observations of classroom writing instruction sug-
gests increasing practice opportunities for generating and composing connected text 
positively enhances student writing achievement, particularly for boys in first grade 
classrooms (Coker et al., 2018a). Moreover, systematic teacher observations indi-
cate practice opportunities of generative writing mediate effects of writing instruc-
tion on student reading achievement of young students (Coker et al., 2018b). Other 
findings from systematic observations, however, document negative and null effects 
of writing instruction on student achievement (Coker et al., 2018a). Mixed findings 
suggest further exploration is needed on the extent to which elementary teachers use 
components of effective writing instruction and quality with which they implement 
them with students. Additional research to understand current classroom practice 
could guide professional development providers in developing high-quality training 
to support teachers in how to teach writing.

1.2  The Writing Instruction Observation Protocol (WIOP): 
A Writing-Specific Observation Tool

The Writing Instruction Observation Protocol (WIOP) is an observation tool (and 
the focus of the current study) that was developed to extend research on classroom 
writing instruction and document teachers’ use of effective instructional practices 
(Kotula et al., 2014). The WIOP was initially developed and piloted over two years 
in 259 fourth- and fifth-grade classrooms to identify teacher practices used in ‘busi-
ness as usual’ writing instruction to compare typical practices to a K-12 writing 
curriculum. The WIOP contains two scales measuring the total instructional prac-
tices and quality of implementation of those practices. All items associated with 
effective writing instruction were developed from findings from systematic reviews 
of writing research (Graham & Perin, 2007). Instructional practice items specifi-
cally identify the presence or absence of instructional practices such as stating les-
son objectives, providing examples of written text, giving feedback to students, and 
engaging in other practices associated with improved writing achievement. A unique 
feature of the WIOP is the inclusion of a scale that evaluates quality of implementa-
tion of instructional practices because few available measures contrast quality with 
instructional practices. Collectively, the WIOP offers a comprehensive tool to com-
pare instruction on skills, strategies, and composing along with quality of 
implementation.
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One limitation of the WIOP, however, is the limited information available 
regarding the reliability and validity of the instrument. Information presently 
available on the tool pertains to percentage of inter-rater agreement on dichoto-
mous items (e.g., Did the teacher activate prior knowledge relevant to today’s 
writing session? Yes or No), with evidence observer agreement may range from 
89% to 96% (Kotula et  al., 2014). Some research also suggests observers can 
achieve greater than 80% inter-rater agreement on the quality of implementation 
scale, and internal consistency of individual quality ratings versus overall effec-
tiveness is estimated as 0.87 (Kotula et al., 2014). What remains unknown is how 
reliably the WIOP documents differences in teacher use of effective writing 
instructional practices that is attributable to true differences between teachers, or 
the number of observations necessary to derive dependable estimates of teachers’ 
typical writing instruction practices.

2  How Generalizability Theory Informs 
Observation Research

Generalizability theory (Cronbach et al., 1963), often referred to as G theory, offers 
an empirical framework that researchers can use to better understand sources of 
variance that contribute measurement error to scores derived from observation tools. 
Dependability studies (D studies) use variance estimates from generalizability (G) 
studies to extrapolate the number of observations which are necessary to obtain an 
average score quantifying a given construct (e.g., an instructional practice, student 
responses) that is dependable for making either relative or absolute decisions. D 
studies yield two coefficients: (a) the generalizability (G) coefficient, which reflects 
the dependability of a score for making relative decisions (such as ranking), and (b) 
the dependability (ϕ) coefficient, which reflects the dependability of a score for 
making absolute decisions (such as whether a score meets or surpasses a prespeci-
fied cutoff). For example, researchers have used G and D Studies to explore the 
number of observation occasions are necessary to obtain dependable estimates of 
verbal behaviors of teachers (Hollo et al., 2020). Using G studies, Hollo et al. (2020) 
determined that occasion attributed relatively small amounts of error variance to 
measures of “teacher talk”. For some measures (such as mean length of utterance in 
words, which indexes sentence complexity), a substantial portion of error variance 
was attributable to unmeasured facets of observation (e.g., time of day, content of 
the lesson), and a relatively small proportion of variance was attributable to true 
differences in teacher behavior (i.e., what the scores are purported to measure). For 
other measures (such as total words and total utterances, measures of quantity of 
talk), most variance was attributable to the person facet, meaning that scores from 
those measures were more dependable and representative of real differences in 
teacher behavior. Hollo and colleagues then conducted a D study to extrapolate 
from variance component estimates the number of observations needed to obtain 
dependable average scores of teacher talk. Results indicated that the total number of 
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words a teacher used in one 10-min observation would yield a dependable score of 
quantity of teacher talk. However, for measures which were less dependable, such 
as mean length of utterance in words, an average of 4 scores taken across 4 different 
days was needed to derive a dependable score of the complexity of teacher talk.

In the current study, we applied G theory to investigate sources of error variance 
and dependability of the WIOP for observing writing instruction in fourth and fifth- 
grade inclusive classrooms. Our research aims were to estimate the proportion of 
variance in WIOP scores attributable to true differences in the instructional prac-
tices of Grade 4 and 5 general education teachers (i.e., true variance) in comparison 
to the proportion of variance attributable to differences in occasion or other sources 
of error (i.e., error variance). In addition, we sought to examine the dependability of 
scores taken from a single observation and estimate the number of observations 
needed to obtain a dependable mean score for a given teacher. Thus, we applied G 
theory to investigate the following research questions:

 1. What is the proportion of variance attributable to differences among teachers and 
occasion (e.g., time of year the observation was conducted), as well as interac-
tions between these facets and other unmeasured sources of error, for the WIOP 
total instructional practices and quality of implementation scales?

 2. What is the projected dependability of scores from the WIOP total instructional 
practices and quality of implementation scales across an average of increasing 
numbers of observations from 1 to 10?

Based on previous evidence that the WIOP observation tool afforded a reliable and 
valid observation tool of instructional measurements (Kotula et  al., 2014), we 
expected a large portion of the variance would be attributable to true differences in 
individual teacher practices (i.e., persons). A contrasting finding of larger error vari-
ance in comparison to true person variance would suggest outside sources of error 
may introduce confounds into the measurement of classroom writing instruction. In 
the latter case, the number of observations required to obtain a dependable observa-
tion rating may preclude feasible and realistic research methods if a large number of 
observations are necessary to obtain stable measures.

3  Method

3.1  Participants

We recruited the teacher sample from a central Texas school district comprised of 
six elementary schools. Principals from five of the six schools agreed to participate. 
District demographics during data collection represented a diverse population. Race 
and ethnicity across the district reported enrollment as: 4.8% African American, 
72.2 % Hispanic, 21% White, 0.1% American Indian, 0.8% Asian, 0.1% Pacific 
Islander, and 1.0% two or more races. Approximately 71% of the student population 
received free or reduced lunch. Only 9% of students were identified as English 
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Learners (ELs), and 11% received special education services. Mobility rates for the 
district were slightly higher than the state average at 18.2%. Average class sizes for 
elementary Grades 4 and 5 were 21 and 30, respectively. Although the Grade 4 class 
sizes were comparable to the state means, the Grade 5 class sizes were substantially 
larger than the state average of 21.

Teachers who participated in the observations included 25 general education 
teachers who provide writing instruction to students in fourth and fifth grade. 
Specifically, 17 taught fourth grade and 8 were fifth grade. The large majority of 
teachers were female (n = 20). Of the 25 teachers, 8 identified as Hispanic, 15 were 
white, and 2 reported race/ethnicity as other groups. Teachers had taught on average 
9.28 years (SD = 7.28), with years of experience ranging from 0 to 27. Twelver 
teachers (48% of the sample) held masters degrees. The average class size among 
teachers was reported as 21 students, ranging from 17 to 24. Approximately 3 stu-
dents per class received special education services, with teachers reporting 0–10 
students on a given roster. On average, 3 students per class were ELs, although one 
class reported the entire group of students were ELs (n = 22).

To contextualize writing lessons within English Language Arts (ELA) instruc-
tion, teachers reported additional information on a brief instructional survey about 
time dedicated to writing instruction. Average estimates indicated teacher devoted 
209 min per week (SD = 124.59; range: 17.5–450) to teaching writing across a mean 
number of 3.76 lessons per week (SD = 1.82; range: 1–10). In these classrooms, 
teachers reported that students wrote on average 48.94 min a week (SD = 52.03; 
range: 5–275).

3.2  Measure of Writing Observation

We documented writing practices of teachers in Grade 4 and 5 using the Writing 
Instruction Observation Protocol (WIOP; Kotula et al., 2014). The observation mea-
sure examines elements of effective writing instruction, including components of 
explicit instruction, student scaffolding, and integration of stages within the writing 
process. It includes two scales, one which documents the inclusion of specific 
instructional practices within a lesson and a second scale that estimates quality of 
implementation.

The first scale, referred to as instructional practices, includes a total of 22 items. 
Observers indicate the presence or absence of a given practice within the entire les-
son with observed coded as 1 and not observed coded as 0. Individual items are 
categorized into four subgroups: (a) introduction; (b) skills, strategies instruction, 
and practice; (c) composing; and (d) closure. We provide general descriptions of 
observed teacher practices in each category in this section. A full copy of all items 
are available from Kotula et al. (2014).

Specifically, three items on the WIOP pertain to Introduction and capture 
teacher’s verbally stating the lesson objective and activation of prior knowledge in 
relation to previous lessons and the current writing tasks. Items related to Skills, 
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Strategies Instruction, and Practice then examine how students engage in skills 
and strategy learning (e.g., “Explicitly explains how previous lessons relate to 
today’s writing session”). A total of 11 items document whether teachers provide 
explicit examples, modeling, and practice to target a particular skill or strategy. 
Instructional items also explore the mode of student and teacher interactions, 
including the use of discussion, questioning, and feedback on lesson tasks. 
Example items include “Provide direct skill/strategy instruction,” and “Engage 
the students in whole class discussion.” Next, Composing items include 6 items 
with most comparable to the items embedded in Skills, Strategies Instruction, and 
Practice. The distinguishing difference between the two categories of items per-
tain to the purposes for which the practices are being utilized (i.e., to compose or 
learn a skill/strategy). Example Composing items include “Provides an example 
of writing related to the lesson on composition,” and “Teacher gives feedback on 
student writing in different formats (may include individually, small group, whole 
class, written, verbal).” For the purposes of our observations, we defined compos-
ing as instruction for the purpose of writing connected text with two or more 
sentences. This definition is comparable to other observation tools documenting 
student composing opportunities (e.g., generative writing; Coker et al., 2018a). In 
cases when lessons included practices for multiple purposes (i.e., instruction 
including strategies and composing), observers marked the items in each respec-
tive category. For example, during a lesson teaching a mnemonic for planning an 
essay, a teacher may provide students opportunities to practice using the strategy 
for planning. Teachers may also model how to use the strategy within the process 
of composing an essay. In this scenario, items were coded in each respective sec-
tion of Skills, Strategies Instruction, and Practice (i.e., provides students with 
time, in class, to practice the focus skills/strategies) and Composing (i.e., models 
the relevant process of writing). The final Closure section includes 2 items to 
identify if the teacher provides closure to the lesson and if homework is assigned. 
Additional items descriptively capture if other adults were present during the les-
son and open-ended comments/notes about the observed lesson.

The second WIOP scale, referred to as quality of implementation, measures 
implementation quality by requiring observers to rate teacher effectiveness of 10 
different instructional categories. One general category measures overall lesson 
effectiveness on a 4-point scale, with lower ratings representing not effective (1) and 
higher scores as very effective (4). The remaining nine categories apply the same 
scale from 1 to 4, with an additional score to indicate when specific categories are 
not observed (0). These categories estimate the effectiveness of categories docu-
mented on the instructional practices including: (a) lesson objective, (b) activation/
use of prior knowledge, (c) direct skill/strategy instruction, (d) models and/or mod-
eling, (e) guided practice, and (f) feedback. The remaining 3 of the 10 categories 
relate to overall lesson components, all measured on the same 0 to 4 scale. One item 
evaluated the academic challenge of the lesson, in which raters considered the rigor 
of activities and topics within the writing instruction as well as the teacher’s expec-
tations for students. Another rated the lesson integrity, defined as following and 
staying true to the intended objective from the beginning to the end of the lesson to 
ensure instructional goals are met. Finally, observers appraised the classroom 
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climate, considering rapport between teachers and students, the enthusiasm and 
tone of the lesson, and the value placed on diverse perspectives.

An initial two-year pilot study examined inter-rater agreement among two 
and three observers within a given lesson. Reliability ranged from 89% to 96% 
for this protocol within the randomly selected classrooms (Kotula et al., 2014). 
In the initial pilot, inter-rater agreement was greater than 80% accuracy on the 
quality of implementation scale, and internal consistency of the individual qual-
ity ratings versus overall effectiveness was reported as 0.87 (Kotula et al., 2014). 
In the current study, inter-rater agreement was 91% among the four observers 
for the total instructional practice items and also 91% for the quality of imple-
mentation scale.

An initial two-year pilot study examined inter-rater agreement among two and 
three observers within a given lesson. Reliability ranged from 89% to 96% for this 
protocol within the randomly selected classrooms (Kotula et al., 2014). In the initial 
pilot, inter-rater agreement was greater than 80% inter-rater agreement on the qual-
ity of implementation scale, and internal consistency of the individual quality rat-
ings versus overall effectiveness was reported as 0.87 (Kotula et al., 2014). In the 
current study, inter-rater agreement was 91% among the four observers for the total 
instructional practice items and also 91% for the quality of implementation scale.

3.3  Procedures

Researchers observed three writing lessons for each of the 25 teachers across the 
school year (i.e., October to March). Observations were scheduled during the 
block designated as ‘writing time’ within each teacher’s classroom schedule. Two 
observers independently observed 20% of the writing lessons to establish inter-
rater agreement on the instructional practice items and reliability on the quality of 
implementation scale. Initially, inter-rater agreement for the two WIOP scales was 
established through observations of pre-recorded writing lessons. Training con-
tinued until a minimum of 80% inter-rater agreement was established.

For the two WIOP scales, we estimated inter-rater agreement as AGREEMENTS/
(AGREEMENTS + DISAGREEMENTS). We defined an agreement on the instruc-
tional practices scale as the same coding decision for observed (1) and not observed 
(0) within a given writing lesson. Agreements on the quality of implementation 
scale were calculated as coding as the same quality rating (e.g., both observers 
coded the quality of implementation as a 3) or ratings ±1 within the scale (e.g., one 
observer coded quality as a 1 and the second observer coded it as a 2).

When two observers independently double-coded a writing lesson, observers 
debriefed after the observation to discuss the lesson codes and resolve any identified 
discrepancies. In addition, all writing lessons were audio recorded as a resource for 
resolving discrepancies. Inter-rater agreement estimates reported for the current 
study represent independent coding before discrepancies were resolved, whereas 
the final dataset used for the current analyses accounted for all discrepancy 
resolutions.
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3.4  Data Analysis

First, we calculated descriptive statistics for teachers on the WIOP observation 
scales by grade level and total sample. We ran two separate random effects multi-
level models to estimate if the teacher observation scores differed by grade level for 
each of the two WIOP scales: (a) instructional practices, and (b) quality of imple-
mentation (Snijders & Bosker, 2011). The multilevel models account for nesting of 
observations (i.e., observation 1, 2, and 3) at Level 1 within teachers at Level 2. A 
dummy variable comparing Grade 4 (coded as 0) and Grade 5 (coded as 1) esti-
mated differences between grades. The two models were run in Stata 14.2 using the 
‘mixed’ command (StataCorp, 2015).

Next, we parsed variance in WIOP total instructional practice and quality of 
implementation scores using a fully crossed G studies with facets of person (i.e., 
teacher) and occasion (i.e., observation 1, 2, and 3) and their interaction. Our sam-
ples sizes of 25 teachers and 3 observation occasions align with Webb and col-
leagues’ (1988) recommendations that G studies should include a minimum of 20 
participants with at least two measurements per person. We treated teacher and 
observation facets as fully crossed because all levels were crossed with all other 
facets (i.e., we collected 3 observation occasions for each teacher; Webb et  al., 
2006). Furthermore, we treated all facets within the G studies as infinite random. 
This application assumes scores in each facet are sampled from an infinite universe 
of all possible teachers and observations and scores are allowed to vary randomly 
within the assumed universe. Applying this approach within the G Study analysis 
affords a more conservative estimates of dependability. Moreover, treating facets as 
infinite and random allows estimates to be generalized beyond the actual sample 
(Shavelson & Webb, 1991).

To answer our second research question, we conducted subsequent D studies for 
scores from the two WIOP scales (total instructional practices and quality of imple-
mentation). The D studies projected the dependability that could be achieved if 
scores were averaged across additional observation occasions. We estimated 
dependability for WIOP scores up to 10 occasions. All G and D Study analyses were 
conducted in R statistics program (R Core Team, 2022) using the package gtheory 
(Moore, 2016).

4  Results

Table 1 reports descriptive statistics for the WIOP scales by grade level as well as 
the total sample of general education teachers (N = 25) across the 75 writing lessons 
(i.e., 3 observations per teacher). Teachers’ writing lessons averaged 52 mins across 
all observations (SD = 13.08), with the shortest lesson lasting 27 min and the lon-
gest duration as 85  min. The correlation between the instructional practices and 
quality of implementation scales was 0.75 (p < 0.001). Results of the multilevel 
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models indicated no statistically significant differences between teacher observa-
tions by grade for the instructional practices (B = −1.04; p = 0.30) and the quality 
of implementation scales (B = −3.34; p = 0.18).

Table 2 reports results for our first research question partitioning variance across 
teacher (i.e., person) and observation occasion (i.e., time point 1, 2, or 3). G Study 
results indicated 16.6% of variance in the WIOP total instructional practices scale 
was attributable to true differences in teacher practices (i.e., true person variance), 
and observation occasion accounted for only 7.8% of the variance. By contrast, 
residual accounted for 75.6% of the variance, suggesting the majority of variance 
was attributed to the interaction between the person and occasion facets, as well as 

Table 1 Descriptives for scales from the WIOP observation

WIOP Scale M SD Min Max

Total nstructional practices
  Grade 4a 11.66 3.64 4 20
  Grade 5b 10.62 3.30 4 17
  Total sample 11.37 3.56 4 20
Quality of implementation
  Grade 4a 22.62 7.72 6 37
  Grade 5b 19.29 7.79 8 36
  Total sample 21.69 7.84 6 37

Note. Total instructional practices included 22 items coded as 1 as observed and 0 as not observed 
for a maximum score of 22. Quality of implementation included 10 items on a 5-point for a maxi-
mum score of 40.
aGrade 4 n = 18
bGrade 5 n = 7

Table 2 Mean square and percentage of variance for G studies of WIOP observation scales

Source of variance df MS Var (%)

Total instructional practices
  Teacher 24 2.16 16.6
  Observation occasion 2 1.02 7.8
  Residual 9.85 75.6
Coef.
  Relative G Coef. 0.40
  Absolute phi Coef. 0.35
Quality of implementation
  Teacher 24 22..88 35.4
  Observation occasion 2 8.00 12.4
  Residual 22.75 52.2
Coef.
  Relative G Coef. 0.18
  Absolute phi Coef. 0.17

Note. MS mean square, Var. variance, Coef. coefficients
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unexplored measurement facets (e.g., time of day, topic of instruction, length of les-
son). For the WIOP quality of implementation scale, 35.4% of variance was 
accounted for by true teacher (i.e., person) variance. As such, one-third of the vari-
ance in scores was attributable to the quality of implementation among the writing 
lessons. Observation occasion contributed 12.4% of the error variance, with 52.2% 
residual variance remaining from unaccounted measurement error and the interac-
tion between measured facets (i.e., person and occasion).

For our second research question, Figure 1 depicts the projected dependability 
(phi) coefficients obtained with an average of an increasing number of observation 
scores for the WIOP scale for: (a) total instructional practices, and (b) quality of 
implementation. D study results indicated the relative (i.e., G coefficient) and abso-
lute estimates (i.e., ϕ coefficient) of dependability yielded from WIOP total instruc-
tional practice scores collected from 3 observations was 0.4 and 0.37, respectively. 
D study estimates indicated that even an average of WIOP total instructional prac-
tice scores from 10 observations would not reach acceptable levels of relative or 
absolute dependability (G coefficient = 0.69; ϕ coefficient = 0.66). Dependability of 
WIOP quality scores averaged across 3 observations was slightly higher, with esti-
mated G coefficient of 0.67 and ϕ coefficient of 0.62. To obtain quality scores that 
had sufficient dependability for relative decisions, an average of scores from 6 
observations were needed (G coefficient = 0.8) and to obtain quality scores that had 
sufficient dependability for absolute decisions, an average of scores from 8 observa-
tions were needed (ϕ coefficient = 0.81).

5  Discussion

The present study used generalizability theory to investigate the dependability of 
scores for fourth and fifth grade teachers’ instructional practices and quality of 
implementation as measured by a writing observation tool (WIOP; Kotula et al., 
2014). Interestingly, results revealed a moderate correlation between the two scales. 
Our findings, however, did not reveal significant differences between Grade 4 and 5 
teacher observations on the two WIOP scales, suggesting grade level did not con-
tributed to differences in observation scores. G studies parsed variance across teach-
ers and observation occasions to estimate the proportion of variance attributable to 
each measurement facet. Findings indicated only a small proportion of variance was 
attributed to observation occasion, suggesting little variance was attributed to con-
ducting observations across different time points of the school year. Relatively little 
variance was attributable to true differences in teacher instructional practices or 
quality. For both scales, the majority of variance was attributable to measurement 
error from unknown facets, suggesting examination of other sources of error vari-
ance are needed in future research to identify other important factors affecting 
scores from writing observation tools. Additional D studies examined the number of 
observations necessary to obtain dependable estimates on the two WIOP scales 
across an average of scores from 1 to 10. Results indicated at least 8 and more than 
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Fig. 1 Projected dependability (phi) coefficients for the Writing Instruction Observation Protocol 
(WIOP) scale for Total Instructional Practices and Quality of Implementation. Graphs depict pro-
jected dependability (phi) coefficients obtained with an average of an increasing number of obser-
vation scores from each WIOP scale for teachers in Grades 4 and 5

10 observations may be needed to obtain dependable scores and ensure differences 
among teacher instructional practices and quality of implementation are reliably 
estimated when using the tool. In this section, we provide a deeper discussion of the 
practical implications of the present study findings and consider potential sources of 
error to examine in future research on writing observation tools.
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An important difference in findings between the instructional practices and qual-
ity of implementation scales was the percentage of variance estimated among teach-
ers. Given the WIOP tool aims to document differences in instructional practices 
and quality of implementation, we expected a reliable and consistent tool to detect 
subtle differences among teachers’ writing lessons. That is, a high percentage of 
variance attributed to the facet of teachers would affirm that the observation tool 
was consistently detecting differences among teachers in their use of writing instruc-
tional practices and the quality of implementation. Our G Study findings, however, 
indicated only one-third of the variance on the quality of implementation scale and 
less than one-fifth of the variance on the instructional practices scale was attributed 
to differences in teachers. Moreover, differences in occasion accounted for negligi-
ble amounts of error variance, which is consistent with prior research suggesting 
teacher instructional behaviors tend to remain consistent when observed on multiple 
occasions (Smolkowski & Gunn, 2012). These findings prompt further questions as 
to what other facets may influence scores on writing instruction observation tools, 
and future research should consider how to refine current measurement methods.

One consideration in this investigation is none of the WIOP items in the current 
analysis captured variation in lesson topics or types of writing activities, and this 
unmeasured facet may potentially explain the large amount of unaccounted for 
residual variance. It is plausible that different topics of writing lessons may favor 
use of certain instructional practices over others. For example, components of a les-
son on capitalization and punctuation may be quite different than one focused on the 
process of writing an informational essay. Given prior observation studies suggest 
the types of writing may predict student progress over time (Coker et al., 2018a, b) 
and inconsistencies may exist in the writing instruction provide within U.S. class-
rooms, the topic and focus of the lesson cannot be overlooked when drawing con-
clusions on if classroom practice is adequate and effective. On the other hand, 
effective teachers may integrate key components of explicit instruction (e.g., model-
ing, opportunities for practice) regardless of the topic or activity, as suggested by 
prior research examining stability of observed teacher behaviors (Smolkowski & 
Gunn, 2012). Thus, iterative development of writing observation tools is needed to 
determine the most reliable methods for documenting lesson topics alongside use of 
instructional practices and quality of implementation. Observation tools capturing 
all three features of instruction may afford a more comprehensive measure for 
depicting typical classroom practice, and more importantly for making decisions 
about teacher professional development.

Another reason for the lack of variance attributable to teachers may relate to the 
measurement procedures for observing a single writing lesson. Although our G 
Study revealed the occasion facet (representing different time points of observation) 
did not contribute to large portions of variance on the two observation scales, our 
observations were conducted during the time frame teachers indicated they pro-
vided writing instruction to students. Consequently, other factors such as the length 
of the lesson (i.e., time in minutes) and the timing of the lesson during the school 
day (i.e., morning or afternoon) varied greatly across teachers. More time observing 
a teacher may provide opportunities to observe more instructional practices and 
could also influence the perceptions of the quality of implementation. Relations 
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among these potential facets, however, were not investigated in the present study. It 
is possible differences in these unmeasured facets may contribute to the large 
amount of unexplained residual variance in the observation data for both the instruc-
tional practices and quality of implementation scales.

Moreover, unmeasured facets such as the length of the lesson may explain the D 
studies findings indicating approximately 8 observations are needed to establish 
consistent quality of implementation, and greater than 10 observations may be nec-
essary for a dependable measure of instructional practices. Because time constraints 
may not allow teachers to engage in every instructional practice in a given lesson 
and the time observed varied from teacher to teacher, our findings may suggest a 
certain number of observations are needed to capture all of the possible practices 
teachers utilize during their writing instruction. For example, if a teacher was 
observed consistently as having opportunities for student practice without accompa-
nying modeling or examples, the teacher may only receive a score of 1 out of 3 for 
utilizing only one of the possible practices. Drawing conclusions that a lower score 
is associated with less effective instruction, however, may inadvertently overlook 
the possibility that a teacher modeled and provided practices in earlier lessons. 
Consequently, future research on writing observation tools may consider comparing 
and contrasting methodological sampling procedures, such as comparisons between 
observing lessons at random across the school year versus observations conducted 
on consecutive school days. Future research should also triangulate multiple sources 
of data, such as teacher surveys and interviews, to gain additional insight on prac-
tices teachers utilize during writing instruction. Exploration of the different proce-
dures may afford a more comprehensive summary of teacher instructional practices 
and may strengthen conclusions on the consistency of implementation.

Our present study findings lead us to consider the validity of the WIOP observa-
tion tool because interpretation of data collected rests on the assumption that a 
higher score on the WIOP tool relates to better writing instruction. Specifically, on 
the instructional practices scale, we interpreted higher totals as teachers utilizing 
more effective practices within a given lesson, and in turn a lower score implying an 
absence of critical instructional practices needed to ensure students improve in their 
writing development. Our G study findings, however, may bring light to several 
pitfalls in this assumption. This perspective (i.e., assuming higher scores represent 
better lessons) fails to consider if teachers must engage in all practices in a single 
lesson for it to be deemed effective, and artificially low scores may compromise 
validity of the observation tool. Indeed, research indicates certain practices, such as 
explicit instruction, are associated with improved student writing outcomes (e.g., 
De Smedt & Van Keer, 2018; Graham et al., 2012). Nonetheless, there is also evi-
dence to suggest certain practices, such as opportunities to compose connected text, 
may predict higher student achievement (Coker et al., 2018a). An alternative obser-
vation procedure to enhance reliability and validity of the WIOP observation tool 
may be to identify a specified proportion of the identified practices and necessary 
threshold that may still yield effective writing instruction. Likewise, another mea-
surement approach may be to estimate the frequency of the instructional practices 
within a given lesson and perhaps to consider weighting instructional elements that 
may be deemed more critical to student learning. With these other observation 
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methods, writing lessons may be considered effective even when teachers do not 
engage in all practices within a single lesson.

Together, our findings suggest a need for further research on writing observation 
tools to strengthen how constructs are defined and interpreted from the scales. 
Comprehensive observation tools with clearly identified ranges of acceptable scores 
may enhance the dependability when using these measures to identify differences 
among teacher practices. Moreover, given the large portion of variance attributed to 
unmeasured facets, future research is needed to establish observation tools as mean-
ingful instruments for use in everyday school settings where the measurement con-
text varies substantially. As such, our findings suggest future generalizability studies 
in which other facets are measured and systematically varied could help to identify 
and then minimize sources of error variance in WIOP scores. Specifically, future 
observation studies should document variation in lesson topics, types of writing 
activities, lesson length, and the time of delivery in the school day to determine if 
the residual variance in the current study is attributable to these other facets. More 
studies of the WIOP observation tool that investigate alternative measurement pro-
cedures will increase the utility of this tool as a mechanism for guiding changes to 
everyday teacher practice.

5.1  Limitations and Future Directions for Research

This study is novel given few studies have examined reliability of observation tools 
available in writing; however, interpretations of findings are tempered by several 
limitations. First, the sample included 25 fourth and fifth grade teachers. Although 
these sample sizes exceed Webb and colleagues’ (1988) recommendation that gen-
eralizability studies include minimum of 20 participants with at least two measure-
ments per person, future research is needed to determine if findings hold with larger 
samples of teachers. Second, to our knowledge, this is only the second study that 
has utilized the WIOP tool, and our conceptualization of the two scales was largely 
exploratory. Therefore, findings should not dissuade use of the tool in future studies 
aiming to document typical practice in the area of writing. Results merely suggest 
scores should be interpreted with caution, with acknowledgement that many sources 
of measurement error have yet to be identified. Future experiments examining other 
measurement facets, such as variance in observers, may identify ways to enhance 
the dependability of the observation tool.

6  Conclusion

This study extends present knowledge on the dependability of an observation tool in 
documenting writing instruction in upper elementary classrooms. Observation tools 
offer useful tools for identifying strengths in instruction and areas for improvement. 
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Yet, conclusions derived from such tools are only useful when they provide depend-
able data for detecting differences among classroom instruction. The present study 
suggests that despite recent development of observation tools in writing, more work 
is needed to establish these tools as reliable measurement instruments. More 
research is needed to ensure teachers receive timely professional development tar-
geted at areas that will enhance instruction and ultimately advance student progress 
in writing.
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Relations Among Teachers’ Efficacy 
Beliefs, Knowledge, Preparation, Abilities, 
and Practices: Expanding Our 
Understanding of Teacher Characteristics 
That Impact Writing Instruction

Gary A. Troia

Abstract Malleable factors believed to affect classroom writing instructional prac-
tices such as teachers’ preparation for writing instruction, their perceived compe-
tence to teach writing, and their knowledge about writing-related concepts and 
instructional practices have been investigated in a small number of studies (and 
indeed found to be related to instruction), though typically not all simultaneously, 
and no study has evaluated the impact of teachers’ own writing ability on their 
instruction or how ability is related to these other factors. This chapter presents data 
from a small scale study of 41 fourth- and fifth-grade teachers that examines the 
relationships between all four of these factors and their associations with instruc-
tional practices, specifically frequency of teaching writing in general, specific com-
ponents of writing, and particular genres of writing, and with observed writing 
lesson quality. Ability and knowledge were found to be significantly correlated, as 
were efficacy beliefs and preparation. Professional preparation and perceived com-
petence for teaching writing were related to writing lesson quality and how often 
each week teachers spent on writing generally, though not to how frequently they 
spent teaching specific aspects of writing or writing genres. Conversely, teacher 
knowledge and ability had little relationship to writing instructional practices. These 
findings highlight the importance of quality professional learning opportunities for 
teachers of writing, as these opportunities likely positively impact their efficacy 
beliefs and, ultimately, their writing instruction.
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1  Introduction

Over the past four decades or so, scholars have increasingly focused investiga-
tions on the malleable factors believed to affect classroom instructional prac-
tices, namely (a) teachers’ preparation to teach both generally (e.g., 
Darling-Hammond et al., 2005) and to teach specific domains of content (e.g., 
Ball & McDiarmid, 1989), (b) teachers’ knowledge of instructional content and 
associated pedagogical approaches (e.g., Ball, 2000; Shulman, 1987), and (c) 
teachers beliefs and attitudes regarding their students, themselves as educators, 
their instruction, and so forth (e.g., Fang, 1996; Woods, 1996). The logic model 
that undergirds these efforts presumes there is a positive relationship between 
each of these factors and teachers’ instructional practices (i.e., more prepara-
tion, broader and deeper knowledge, and positive beliefs and attitudes are asso-
ciated with more desirable instructional practices reflective of clear, consistent, 
and convincing scientific evidence), that each of these factors can indeed be 
enhanced through directed interventions such as targeted high-quality profes-
sional development, and that subsequent changes in one or more of these factors 
result in meaningful transformation of teachers’ practices, which then imparts 
greater achievement gains for students in their classrooms. Generally, the results 
of investigations have borne out positive relationships between each putatively 
malleable factor and teachers’ instructional practices. The research evidence 
regarding just how malleable each of these factors are and the degree to which 
changes in them affect educational practice is somewhat less robust and thus 
should be considered emergent evidence (e.g., Cook et al., 2012; Dillard, 2004; 
Gallagher et al., 2017; Oh, 2011; Wolbers et al., 2017).

In this chapter, I summarize the findings from investigations related to asso-
ciations between teacher beliefs (specifically, teaching efficacy beliefs or per-
ceived competence for teaching), preparation, and knowledge, both with each 
other and with classroom practices in the instructional domain of written expres-
sion. I then present findings from a funded research study that evaluated in a 
sample of 41 fourth- and fifth-grade educators the relations between their writ-
ing-related professional preparation, knowledge, and efficacy beliefs, as well as 
their own writing abilities, and how these factors were associated with the 
teachers’ reported time spent on teaching writing and observed writing lesson 
quality. Teachers’ writing abilities are included as a variable in this study 
because there is evidence that teachers who do not like to write or perceive 
themselves as weak writers (both of which may indicate actual weaker writing 
skills) tend to adopt less beneficial instructional practices: they ask their stu-
dents to write less (Claypool, 1980), avoid conferencing with students about 
writing (Bizaro & Toler, 1986), and use their own writing and experiences for 
modeling infrequently (Lane, 1993). Finally, I discuss the implications of this 
study for the larger body of research on malleable factors thought to influence 
instruction.
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1.1  Teacher Efficacy

Self-efficacy, an individual’s assessment of their competence to perform a future 
task, is perhaps the most well established and well researched aspect of human 
motivation (Bandura, 1997). Generally speaking, measures of self-efficacy are posi-
tively related to the amount of effort expended to perform a task, persistence with a 
difficult task, the recruitment of strategies to accomplish a task, and actual task 
performance, regardless of one’s age, gender, or ethnicity (e.g., Bandura, 1997; 
Pajares, 1996; Pintrich & DeGroot, 1990). Self-efficacy also is a key variable in 
teachers’ achievement, that is, their teaching success. When teachers believe they 
can execute courses of action to teach well (see Tschannen-Moran et al., 1998, for 
a theoretical model of teaching self-efficacy), they frequently exhibit desirable 
teaching behaviors that yield positive effects on their students’ motivation to learn 
(Ashton & Webb, 1986; Midgley et al., 1989) and their students’ academic achieve-
ment (e.g., Ashton & Webb, 1986). In fact, a systematic review of 165 teacher effi-
cacy studies (none of which focused on writing) by Zee and Koomen (2016) 
demonstrated that teacher efficacy has direct and indirect influences on classroom 
instruction and student success. Teachers with strong teaching self-efficacy tend to 
(1) be more likely to adopt innovative teaching practices (Guskey, 1982, 1988; 
Smylie, 1988); (2) use more student-centered learning activities and proactive man-
agement techniques (Rose & Medway, 1981); (3) provide more support and feed-
back and generally persist more when students struggle (Bender & Ukeje, 1989; 
Gibson & Dembo, 1984; Shaw et al., 2007); and (4) refer students for special educa-
tion less often, presumably because they feel confident they can address struggling 
learners’ needs (Soodak & Podell, 1993). Thus, much in the same way that positive 
self-efficacy beliefs are the hallmark of motivated learners, they are an equally pow-
erful force in the motivation for teaching.

Teachers usually report slight to moderate levels of perceived competence in 
teaching writing across the globe, including North America (e.g., Gilbert & Graham, 
2010), South America (e.g., Bañales et al., 2020), Europe (e.g., De Smedt et al., 
2016; Rietdijk et al., 2018), and East Asia (e.g., Hsiang & Graham, 2016). A num-
ber of investigations, using surveys and/or observations, have found that, compared 
with teachers who are less confident regarding their capacity to teach writing effec-
tively, more confident teachers spend a greater amount of time teaching writing (and 
their students spend more time writing) and tend to provide instruction aligned with 
evidence-based practices (Brindle et  al., 2016; De Smedt et  al., 2016; Gilbert & 
Graham, 2010; Gillespie et  al., 2014; Rietdijk et  al., 2018; Tschannen-Moran & 
Barr, 2004; Veiga Simão et al., 2016). For instance, in Gilbert and Graham’s (2010) 
survey study of grade 4–6 teachers in the United States, efficacy beliefs for teaching 
writing plus preparation to teach writing predicted a significant amount of variance 
(nearly 10%) in teachers’ use of evidence-based writing instruction practices, con-
trolling for time devoted to writing and students’ personal characteristics, with 
teacher efficacy providing the statistically unique contribution to variance in prac-
tice. Similarly, an observational study of grade 4–6 teachers in the Netherlands 
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(Rietdijk et al., 2018) found that teacher efficacy was statistically related to time 
allocated for teaching writing (10% of variance). A survey study conducted by 
Hsiang and Graham (2016) of grade 4–6 teachers in the Greater China region 
(Taipei City, Macao, and Beijing) found that teachers’ attitudes toward their own 
writing, attitudes toward teaching writing, and efficacy for teaching writing collec-
tively accounted for a statistically significant 7%, 17%, and 7% of variance in teach-
ing writing, providing additional writing support, and facilitating the writing 
process, respectively, after time devoted to teaching writing, teacher certification, 
and classroom characteristics were controlled. Efficacy beliefs accounted for statis-
tically unique variance for all three of these teaching practices, while attitudes 
toward teaching writing accounted for statistically unique variance in teaching writ-
ing and providing additional support. Similar findings were obtained in a subse-
quent survey study by the authors of grade 7–9 teachers in the Greater China region 
(Hsiang et  al., 2018). Thus, research evidence shows a fairly consistent positive 
predictive relationship between efficacy beliefs for teaching writing and teaching 
practices, though there are exceptions when examining teachers’ adaptations for 
struggling learners (cf. Graham et al., 2003, 2016).

1.2  Teacher Knowledge and Professional Preparation

Both teachers’ subject-matter content knowledge (e.g., knowledge of English ortho-
graphic conventions, how written language represents morphophonemic informa-
tion in oral language) and pedagogical content knowledge (e.g., how to teach 
students orthographic conventions and relations between oral and written language 
at multiple levels of language to improve their spelling abilities) are important for 
promoting high quality instruction. In the domain of English language arts, most 
research has focused on teachers’ content knowledge, especially knowledge related 
to the structures and functions of language necessary to help children learn to read 
or spell. A consistent finding is that, though there is great variability in practicing 
(and preservice) teachers’ and teacher educators’ content knowledge about lan-
guage, the majority lacks a sufficient level of knowledge thought to be necessary for 
designing meaningful lessons and providing effective feedback to students (e.g., 
Joshi et al., 2009; McCutchen & Berninger, 1999; Parr et al., 2007; Washburn et al., 
2011). Piasta et  al. (2009) found that more instructional time with a first grade 
teacher knowledgeable about literacy concepts yielded better word reading gains 
than more instructional time with a less knowledgeable teacher. Although there is 
little work on teacher writing-related content and pedagogical content knowledge, 
save for research on spelling and grammar-related knowledge (e.g., Cajkler & 
Hislam, 2002; Carreker et al., 2010; Harper & Rennie, 2009; Myhill et al., 2013), 
the available research suggests that those with greater knowledge are at least more 
likely to be inclined to incorporate more writing activities in their classrooms 
(Chambless & Bass, 1995; Street, 2003; Vaisman & Kahn-Horwitz, 2020). 
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Furthermore, there is evidence that content knowledge alone is insufficient for 
effective teaching practice—teachers must possess an integrated schema for subject- 
matter knowledge and the pedagogical principles used to apply that knowledge in 
the classroom, that is, pedagogical content knowledge—to become better teachers 
of writing (Bartels, 2005; Borg, 2003; Burns & Knox, 2005).

Professional preparation, both prior to employment (pre-service) and during (in- 
service) employment as an educator is the most obvious mechanism for increasing 
teachers’ content and pedagogical content knowledge about literacy broadly and 
writing more specifically. There is a growing body of research that suggests strong 
professional preparation and ongoing professional development (see Graham, 2019, 
for a list of key attributes of in-service writing-related professional development) 
can positively impact current and future teachers’ writing knowledge, instructional 
practices, and their students’ writing outcomes (e.g., Gallagher et al., 2017; Harris 
et al., 2012; McCutchen et al., 2002, 2009; Purvis et al., 2016; Wolbers et al., 2017). 
However, most teachers report that the coverage of writing content and pedagogical 
content knowledge in their teacher education programs was at best adequate but 
more often inadequate (cf. Brindle et al., 2016; Hochstetler, 2007; Kiuhara et al., 
2009). This may be due to a variety of reasons, including limited pre-service course-
work dedicated to writing instruction (Totten, 2005). In a nationally representative 
sample of third through eighth grade teachers in the United States, Troia and Graham 
(2016) found one in five teachers reported having no exposure to writing instruction 
pedagogy in any of their preservice courses, while about a third of the teachers had 
taken at least one course devoted to writing instruction. These findings were par-
tially replicated in a later survey study (Troia & Graham, 2017) with a similar group 
of teachers, where one-fifth of the respondents had no coursework with content 
devoted to writing, but about 60% had at least one course devoted to writing. A 
survey of 63 literacy teacher educators in the U.S. revealed that only about a quarter 
(28%) of these college and university faculty taught a course devoted solely to writ-
ing instruction (Myers et al., 2016). This is distressing because teacher preparation 
uniquely predicts significant variance in teachers’ use of effective instructional 
practices (e.g., Bañales et al., 2020; De Smedt et al., 2016; Gilbert & Graham, 2010; 
Veiga Simão et al., 2016).

The relationships between teacher efficacy, knowledge, and preparation in the 
domain of writing have not been thoroughly investigated. There is evidence for a 
modest positive zero-order correlation between the degree of preparation to teach 
writing and teaching writing efficacy beliefs, with correlations ranging from about 
0.25 (Troia & Graham, 2017) to about 0.35 (Gilbert & Graham, 2010; Hsiang et al., 
2020). How well teacher knowledge about writing-related concepts and pedagogy 
is related to teaching efficacy or professional preparation has rarely been addressed 
in the extant research. Carreker et al.’s (2010) intervention study found that special 
education teachers provided with 0 minutes professional development that focused 
on phonological, morphological, and syllable structure of words versus some 
amount of professional development (30, 60, and 120 minutes) displayed signifi-
cantly less knowledge about these topics and associated instructional activities (i.e., 
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pedagogical content knowledge), and teachers who were provided the maximum 
amount of professional learning opportunities (which included two 60-minute ses-
sions bookending a year of teaching with observation and feedback) displayed sig-
nificantly greater knowledge than those with less preparation. Overall, differences 
between the four groups accounted for 28% of variance in spelling content and 
pedagogical content knowledge.

Reported below is a study in which the relations between teachers’ writing- 
related professional preparation, content and pedagogical knowledge, efficacy 
beliefs, and writing abilities are examined, and the degree to which these variables 
are associated with their self-reported time spent teaching writing (generally, with 
respect to specific aspects of writing instruction, and with respect to individual 
genres) and observed writing lesson quality are evaluated. Because relations 
between teachers’ knowledge and writing ability with the other variables are not 
well understood, there were no a priori expectations involving these; however, 
significant relations between preparation to teach writing and efficacy beliefs with 
the instructional variables were expected based on the available research. The 
specific research questions addressed in this study include: (1) Are there signifi-
cant zero- order correlations between efficacy beliefs regarding teaching writing, 
preparation to teach writing, writing content and pedagogical content knowledge, 
writing ability (spelling and essay quality), teacher-reported characteristics of 
writing instruction, and observed writing lesson quality and (2) How much vari-
ance in writing lesson quality is predicted by preparation to teach writing, efficacy 
beliefs, knowledge, and writing ability, controlling for how often writing is taught?

2  Method

2.1  Participants

Forty-one teachers (39 females; 37 European Americans) of fourth- and fifth-grade 
students (ages 9–11) from 24 different schools representing urban, suburban, and 
rural areas in the mid-Michigan region of the United States participated in data col-
lection for this study. The teachers were on average 42 years old (SD = 9.76) with 
15.24 years of overall teaching experience (SD = 8.42) and 6.76 years of teaching 
experience for grade four or five (SD = 5.64). The majority of teachers (80.5%) had 
earned a master’s degree in education. These teachers taught classes with anywhere 
between 15 and 30 students (M = 24.90, SD = 2.96). Their classes comprised stu-
dents ranging from 3.85% to 100% considered low income based on eligibility for 
free or reduced cost school meals (M = 43.41%, SD = 35.86%), 3.85–53.33% eli-
gible for special education services (M  =  12.55%, SD  =  9.76%), and 3.45% to 
69.57% classified as non-native English learners (M = 11.86%, SD = 16.79%).
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2.2  Instrumentation

We administered the following instruments to the teachers in this study either 
through an online questionnaire (via Qualtrics survey platform) or, for the tasks to 
assess teacher writing ability, in person at their school. The online questionnaire 
first asked teachers to provide sociodemographic information about themselves and 
their classrooms (as reported above), then information regarding their preparation to 
teach writing, followed by information regarding their writing instruction, their effi-
cacy beliefs, and finally, their knowledge of writing and writing pedagogy. When 
the teachers had completed the questionnaire, a time was arranged for the author to 
administer the norm-referenced writing ability test individually within 1 month of 
completing the questionnaire.

 Preparation to Teach Writing

Three questionnaire items asked teachers to report the nature of their pre-service 
and in-service professional development opportunities to learn about teaching writ-
ing. They were asked: (1) how many pre-service courses they had that included 
some information about writing instruction (0 = none, 1 = one, 2 = two or more) or 
were devoted fully to writing instruction (3 = one, 4 = two or more); (2) how many 
in-service activities focused on writing instruction they had participated in over the 
prior 5 years (0 = none, 1 = 1–2, 2 = 3–4, 3 = 5–6, 4 = more than 6) such as live or 
online workshops or formal or informal coaching/mentoring activities; and (3) how 
many unique independent (i.e., beyond pre-service in-service opportunities) learn-
ing activities in which they had engaged to learn about writing instruction, including 
spending more time writing, reading about effective writing instruction, observing 
other teachers’ writing instruction, soliciting feedback on their writing instruction, 
and taking additional courses or workshops (thus, a maximum of five independent 
efforts was possible). These three items were summed to yield a professional devel-
opment composite score.

 Characteristics of Writing Instruction

Three questionnaire items asked teachers about how often they taught different 
aspects of writing: (1) how many days per week writing is taught; (2) how many 
minutes per week (up to 100 minutes) were devoted to teaching spelling, handwrit-
ing, keyboarding/typing, grammar, capitalization and punctuation, planning, draft-
ing, and revising and editing; and (3) how many weeks per year (up to 20 weeks) 
were devoted to teaching the macro genres of narration, persuasion, information, 
and poetry.
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 Efficacy Beliefs

Eight questionnaire items asked teachers about their perceived competence for 
teaching writing using a scale of 1 (strongly disagree) to 6 (strongly agree), with 
negatively worded items reverse scored such that a higher mean score across items 
represented greater teaching efficacy. The items asked teachers if they had effective 
ways to teach writing, knew how to increase student retention of introduced con-
cepts, knew the steps for teaching a writing concept or skill for quick mastery, could 
try to help students with their most difficult writing problems, could exert additional 
effort to help a student write better, could adjust the difficulty of a writing assign-
ment for a student experiencing trouble, could accurately assess the reason a student 
was experiencing difficulty and make an appropriate accommodation, and knew 
how to redirect disruptive behavior during writing time. These same eight items 
have been used in prior studies and have been often found to yield a single factor 
with strong internal consistency reliability (α  >  0.80, e.g., Brindle et  al., 2016; 
Graham et al., 2001).

 Knowledge of Writing and Writing Pedagogy

A 32-item instrument with 116 unique multiple-choice or fill-in responses scored as 
correct or incorrect—the Teaching Writing Knowledge Test (TWKT)—was used to 
assess teachers’ writing content knowledge and pedagogical content knowledge. It 
includes items from research-based spelling and grammar knowledge tests for 
teachers (e.g., Cajkler & Hislam, 2002; Harper & Rennie, 2009; Myhill et al., 2013; 
Spear-Swerling et al., 2005), released items from other available tests used to assess 
basic language skills and pedagogical content knowledge in teachers (e.g., 
Cambridge English Teaching Knowledge Test), and unique items developed by the 
author. The TWKT assesses teachers’ knowledge of morphemes, phonemes, sylla-
bles, consonant and vowel digraphs and consonant blends, root words and suffixes 
(both derivational and inflectional), regular and irregular spelling patterns, parts of 
speech, sentence structure (e.g., simple versus compound versus complex), writing 
mechanics (capitalization, punctuation, and spelling), genre traits, evidence-based 
writing instruction practices, and targeted instructional activities to address varied 
aspects of writing. Correct answers are summed to arrive at a total score. Based on 
the data from all teachers in this study and a group of five other teachers on which 
it was piloted, the TWKT has α = 0.72 and a test-retest reliability of 0.99.

 Writing Ability

The Spelling and Written Expression subtests of the Wechsler Individual 
Achievement Test-Second Edition (WIAT-II), a test with normative data for indi-
viduals as old as 85 years (the more recent version does not have normative data for 
adults older than 50 years of age), was administered to measure teachers’ writing 
abilities. Raw scores on each subtest were converted to standard scores with a mean 
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of 100 and standard deviation of 15. The Spelling and Written Expression subtests 
have average split-half internal consistency reliabilities of 0.94 and 0.77, respec-
tively, and average test-retest reliabilities of 0.96 and 0.85, respectively. Average 
scorer agreement based on intraclass correlations for the Written Expression subtest 
is 0.85.

2.3  Observation

After administering the online questionnaire and norm-referenced writing ability 
test, live observations of teachers’ classroom writing instruction were conducted. 
Observations lasted the duration of the writing lesson, usually about an hour. For the 
purposes of the study reported here, lesson quality ratings are used that were 
assigned based on four dimensions: (1) student engagement—the degree of student 
attention, interest, persistence, and excitement about the lesson; (2) classroom cli-
mate—the degree to which the teacher displayed sensitivity to diverse perspectives 
and backgrounds, approachability, and high expectations; (3) classroom organiza-
tion—the degree of positive behavior management and effective use of space and 
materials to promote safety, efficiency, and productivity; and (4) instruction—the 
degree of thought provoking questions, immediate and concrete feedback, high 
level discussions, rigorous tasks, and effective learning scaffolds. Each dimension 
was rated by the author on a scale of 1 (minimal) to 5 (extensive), and the mean of 
the ratings across dimensions served as the lesson quality score. If more than one 
observation was conducted for a teacher (2–3 months apart), the ratings across les-
sons also were averaged. Eight teachers were observed four times, 13 were observed 
three times, five were observed twice, and 15 were observed only once. The goal 
was to observe all teachers 3–4 times during the academic year, but the COVID-19 
pandemic prevented this from occurring for the most recent cohort of teachers par-
ticipating. Twenty-two percent of the live observations were rated by a second 
trained doctoral student observer present in the classroom to calculate interobserver 
reliability. A two-way random effects ICC for single measures using absolute agree-
ment was calculated for the mean quality ratings assigned by the two raters and 
found to be 0.46, which is considered fair agreement (Cicchetti, 1994).

3  Results

3.1  Basic Descriptive Statistics

All variables were normally distributed except for how much time teachers reported 
spending teaching handwriting or keyboarding, which were positively skewed. 
Thus, a square root transformation was applied for these two variables for any sub-
sequent analyses. Basic descriptive statistics for each variable are provided in 
Table 1.
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Table 1 Means, standard deviations, and ranges for study variables

Variable Mean SD Range

Professional development composite score 5.66 2.91 1–13
Days/week teach writing 4.17 1.02 1–5
Minutes/week teaching spelling 20.34 24.58 0–100
Minutes/week teaching handwriting 1.44 5.11 0–25
Minutes/week teaching keyboarding 5.90 13.20 0–60
Minutes/week teaching grammar 26.32 20.45 0–100
Minutes/week teaching capital/punctuation 17.51 15.91 0–60
Minutes/week teaching planning 40.34 28.06 0–100
Minutes/week teaching drafting 48.98 25.57 0–100
Minutes/week teaching revising/editing 41.27 23.91 0–100
Weeks/year teaching narrative 7.68 3.98 0–18
Weeks/year teaching persuasive 7.73 3.96 0–18
Weeks/year teaching informative 9.05 4.24 0–19
Weeks/year teaching poetic 2.37 2.35 0–10
Mean efficacy beliefs 4.16 0.59 2.75–5.00
TWKT total score 89.02 10.48 62–107
WIAT-II spelling standard score 110.73 7.31 96–123
WIAT-II written expression standard score 120.37 10.45 98–141
Mean observed lesson quality 3.85 0.85 1.50–5.00

3.2  Relationships Between Variables

Teacher knowledge about writing (TWKT total score) was significantly correlated 
with standard scores on the WIAT-II Spelling (r  =  0.41, p  =  0.01) and Written 
Expression (r = 0.40, p = 0.01) subtests, together referred to as teacher writing abil-
ity, which were significantly correlated with each other (r  =  0.35, p  =  0.03). 
Preparation to teach writing was not significantly associated with any of these, but 
was significantly related to teacher efficacy beliefs (r = 0.36, p = 0.02). Teacher 
efficacy beliefs and WIAT-II Spelling subtest scores were significantly related 
(r = −0.37, p = 0.02). Preparation to teach writing, teaching efficacy beliefs, teach-
ing knowledge, and writing ability were not significantly correlated with reported 
time spent teaching any particular instructional practice, aside from inverse rela-
tionships between the WIAT-II Spelling and Written Expression subtest scores and 
the number of minutes spent teaching typing each week (r = −0.33, p = 0.04 and 
r = −0.41, p = 0.01, respectively). Preparation to teach writing and teaching efficacy 
beliefs were, however, significantly positively correlated with the number of days 
each week writing was reportedly taught (r = 0.32, p = 0.04 and r = 0.35, p = 0.03, 
respectively). There were significant positive correlations between observed lesson 
quality and teacher preparation to teach writing (r = 0.41, p = 0.01) and teacher 
efficacy (r = 0.32, p = 0.04), as well as the number of days per week writing was 
taught (r = 0.36, p = 0.02) and the number of weeks each year the informative writ-
ing genre was reportedly taught (r = 0.34, p = 0.03).
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3.3  Prediction of Writing Lesson Quality

To determine the variance in mean lesson quality attributable to preparation to teach 
writing, writing-related teacher efficacy beliefs, teacher writing ability, and teacher 
knowledge about writing, we performed regression analysis using simultaneous 
entry, following entry of the number of days per week writing was taught. Number 
of days each week spent teaching writing accounted for 12.7% of variance in lesson 
quality, F(1, 39) = 5.70, MSE = 0.65, p = 0.02. The remaining predictors accounted 
for an additional 17.1% of variance in writing lesson quality, F(6, 34)  =  2.41, 
MSE  =  0.60, p  =  0.05. However, none of the variables were significant unique 
predictors.

4  Discussion

4.1  Summary of Findings

As a group, the fourth- and fifth-grade teachers in this study demonstrated stronger 
writing skills than the general population of U.S. adults, which would be expected 
given that teachers are more highly educated than the general population. 
Nevertheless, the teachers did not demonstrate a high degree of knowledge about 
writing-related concepts and pedagogy—they on average scored 77% accuracy on 
the TWKT and no teacher achieved a score over 92% on this measure. Though there 
was a modest relationship between teachers’ writing ability and knowledge, it does 
not appear to be the case that high average to above average writing ability directly 
translates to superior knowledge about writing and teaching writing—good writing 
skills are likely necessary but insufficient for developing the metalinguistic compe-
tence (e.g., correctly segmenting written words into phonemes, morphemes, and 
syllables, correctly identifying various syntactic and discourse structures) and peda-
gogical knowledge evaluated with the TWKT. Other scholars have noted facility 
with language does not necessarily confer explicit insight about language and how 
to use that insight to inform teaching (e.g., Borg, 2003).

The teachers in this study did not have a large number of professional learning 
experiences devoted to writing instruction, with a mean score of 5.7 out of 13 maxi-
mum points on the professional development composite. They expressed slightly 
positive (around a 4 on a 6-point scale) teaching writing efficacy beliefs, a finding 
that tracks closely with other studies that have examined this construct (e.g., Gilbert 
& Graham, 2010; Troia & Graham, 2017), meaning that they were only somewhat 
confident they could address their students’ writing needs in the classroom. The 
significant relationship observed between degree of preparation to teach writing and 
perceived competence for teaching writing perhaps highlights how merely adequate 
professional preparation is tied to only fair teaching confidence, though it is unclear 
from these data the directionality of this relationship, or if the relationship is 
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mediated by another factor, issues unresolved in other studies that have observed 
this relationship (Carreker et  al., 2010; Gilbert & Graham, 2010; Hsiang et  al., 
2020; Troia & Graham, 2017).

The group of teachers typically spent 4 days per week teaching writing. During 
each week, on average, they devoted between 40–50 minutes to composing (plan-
ning, drafting, revising, and editing), between 18–26 minutes to conventions (spell-
ing, grammar, capitalization, and punctuation), and less than 6  minutes to 
keyboarding and handwriting. The limited time allocated for text production skills 
perhaps is warranted considering students in grades 4 and 5 probably already have 
had sufficient instruction in these skills, though this is not a certainty and may not 
adequately consider the needs of students who may continue to struggle with hand-
writing and keyboarding. Teachers’ instruction across the school year focused 
mostly on informative writing (about 9 weeks of instruction on average), followed 
closely by persuasive (almost 8 weeks of instruction) and narrative (about seven and 
a half weeks of instruction) writing, and then poetry (only 2 weeks of instruction). 
It is disappointing that so little time was devoted to poetry in light of the potential 
for this genre to highlight semantic, pragmatic, and metalinguistic aspects of lan-
guage, bolster creativity and reflection, enhance motivation to write, etcetera (e.g., 
Certo et  al., 2010), but, of course, this genre is not usually assessed in annual 
accountability measures for writing achievement.

Although preparation to teach writing and efficacy beliefs were positively asso-
ciated with the number of days per week writing was taught, they were not associ-
ated with how frequently teachers taught specific genres, aspects of the writing 
process, or different writing skills. Moreover, teacher knowledge and writing ability 
were mostly unrelated to teachers’ allocated time for teaching writing each week or 
any particular aspect of writing. Thus, these data suggest that professional develop-
ment and perceived competence for teaching writing have measurable effects at a 
macroscopic level—how often each week teachers spend on writing generally—but 
little effect at more granular levels of writing instruction, and that teacher knowl-
edge and ability have a negligible impact. These results only partially comport with 
extant findings from other research studies as described earlier (cf. Bañales et al., 
2020; Gilbert & Graham, 2010; Rietdijk et al., 2018; Vaisman & Kahn-Horwitz, 
2020), perhaps because of how writing was defined in this study (areas and genres 
of writing rather than unique instructional practices), how time spent teaching was 
measured (minutes per week or months per year rather than a 6- or 7-point fre-
quency scale ranging from never to daily), and the use of a novel teacher writing-
related knowledge assessment. Importantly, there were significant though modest 
correlations between teacher preparation, efficacy beliefs, and writing lesson qual-
ity, which also was related to number of days each week writing was taught and 
number of weeks each year informative writing was taught (perhaps because a 
majority of observed lessons were of teachers working with students on informative 
writing). Thus these zero-order correlations indicate professional development and 
teaching writing efficacy are indeed important contributors to variance in writing 
instruction quality, confirming results from the few other observation studies avail-
able (e.g., Rietdijk et al., 2018; Troia et al., 2011). When examining the combined 
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and unique contributions to lesson quality made by teacher preparation, efficacy 
beliefs, knowledge, and ability, controlling for how many days each week writing 
was taught, these predictors explained 17.1% of variance, but none made a signifi-
cant unique contribution.

4.2  Implications

Because the structure of teacher education programs and the kinds and quality of 
on-the-job professional development teachers are provided are most amenable to 
change, and these experiences likely have a potentiating effect on teachers’ content 
and pedagogical content knowledge and perceived competence for teaching, the 
nature of professionally-related learning experiences available to educators is per-
haps the most worthy teacher background variable for intervention. A recent meta- 
analysis (Darling-Hammond et  al., 2017) identified seven traits of effective 
professional learning experiences insofar as they positively impact teaching behav-
iors. Effective professional development: (1) is content focused, including a focus 
on related teaching actions, and is informed by outside experts for relevance, cur-
rency, and evidentiary support, (2) uses active learning (e.g., problem solving activi-
ties, role playing, examining and reflecting on student artifacts and teacher 
demonstrations), (3) involves meaningful collaboration (e.g., teachers develop rap-
port with trusted colleagues and have ample opportunities to work together with 
partners or groups), (4) employs modeling of effective teaching practices through 
video-recorded or live demonstrations, case studies, and peer observation, (5) uses 
contextualized and personalized coaching, (6) provides substantive and constructive 
feedback and opportunities for reflection at regular and frequent intervals, and (7) is 
sustained and, when possible, embedded in actual classrooms and schools. These 
qualities are important not just for in-service professional development but also pre- 
service teacher education. Moreover, these qualities directly reflect Graham’s 
(2018) writers-within-communities model of writing development. Though primar-
ily focused on writing development and the intrapersonal (e.g., neuropsychological, 
cognitive, and physical attributes of individuals), interpersonal (e.g., communica-
tive goals, reader response, community supports and expectations), and societal 
(e.g., cultural, institutional, historical) forces that shape said development as writers 
participate in concentrically organized communities of writing practice, this model 
also can be applied to teacher learning about writing and writing instruction as 
teachers navigate their communities of professional practice. Ensuring that all these 
professional development qualities are reflected in learning opportunities for future 
and current teachers of writing should help elevate their confidence in teaching writ-
ing and their actual writing instruction to the benefit of their students.

Although teacher knowledge and ability were not overtly important for predict-
ing writing instruction practices in this study, this does not foreclose the need for 
further investigation of these variables. This study used a newly developed test of 
teacher content and pedagogical content knowledge and is the first known study to 
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include teacher writing ability as a predictor. These considerations, combined with 
the small convenience sample of upper elementary teachers, warrant the continued 
exploration of teacher knowledge and ability in the domain of writing. At any rate, 
findings from the original research presented in this chapter reinforce the impor-
tance of professional development and teacher efficacy beliefs for strong classroom 
writing instruction (beyond how often writing is taught) and extend similar findings 
from the small number of observation studies and the larger group of survey studies 
noted previously.

Funding The research described in this chapter was supported in part by grant #R305A160049 
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Teaching Reading and Writing in Primary 
Grades in Macao: A Qualitative Study

Tien Ping Hsiang

Abstract In order to capture the dynamic nature of teaching reading and writing in 
primary grades in Macao, China, an interview-based qualitative approach was used 
in this study. Fifteen grades 1–3 Macao Chinese language teachers from nine private 
schools which included Chinese, English, and international schools were 
interviewed. The study revealed that the participants adopted a balanced approach 
to teaching Chinese reading and writing, although what they focused on varied; 
PIRLS affected reading instruction; limited word recognition reduced reading and 
writing performance; limited time was arranged for teaching writing compositions; 
and reading and writing were influenced by institutions, society, culture, and 
policies. Because school regulations shape instructional practices, it is urgent to do 
research on how to balance reading and writing instruction through school-based 
curriculum development.

Keywords Reading/writing instruction · Chinese language arts · Handwriting · 
Textbooks · Literary books · Teaching Chinese as a second language (TCSL)

1  Introduction

The purpose of this study was to understand how Chinese reading and writing were 
taught in grades 1–3 in Macao schools and what shaped instructional practices. The 
study was essential for six reasons.

First, taking a balanced approach to teaching reading and writing is a universal 
challenge for teachers worldwide. Although reading and writing are key factors to 
children’s success (Graham et al., 2018b), schools/teachers need to decide how to 
use the limited time scheduled for the teaching of language arts to help students 
succeed. It is necessary to study how teachers resolve the dilemmas of teaching 
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reading and writing in different cultural contexts (i.e., teach to the test or to inspire 
love for reading and writing; teach skills or knowledge; teach narrative or informative 
texts; focus on word recognition or comprehension instruction; whether authentic 
literacy activities and explicit instruction are offered; balance the time spent on 
teaching reading and writing; which kinds of instruction organization are used; 
integrate Internet technology with instruction or not; see Cutler & Graham, 2008; 
Graham et al., 2018b; Fisher et al., 2020; Roe & Smith, 2012).

Second, Chinese is a logographic and morpho-syllabic writing system (Hsiang 
et  al., 2018). Each Chinese character is constructed of at least one component 
consisting of stroke(s) with its corresponding established stroke sequence, structure, 
one syllable, and meaning(s). There are a large number of homophones and 
polyphones (Tse et al., 2007). Because most modern Chinese words are composed 
of two characters, word recognition and handwriting with an emphasis on the 
practice of morphological and orthographic awareness is necessary (Liu & Liu, 
2020; Wang & Leland, 2011). Due to the difficulties of learning Chinese vocabulary, 
studying how teachers teach Chinese reading and writing can expand the knowledge 
of alphabetic based reading and writing instruction (Hsiang et al., 2021).

Third, Chinese students need to recognize at least 1000–1200 Chinese characters 
before they can do the most basic reading and writing (Wang et  al., 2008). It is 
important to know how teachers help students learn characters and how teachers 
help primary grade students to read and write when the number of characters for 
recognition and handwriting is limited (Graham et al., 2018a).

Fourth, there have been only a few empirical studies on how Chinese reading and 
writing are taught in elementary schools in China. Those studies included textbook 
analysis (Hsiang, 2012; Hsiang et  al., 2021), and how teachers teach Chinese 
characters (Ruan et al., 2018; Wong, 2013; Yang et al., 2016), reading (Fan et al., 
2016; Quan et al., 2019; Xie et al., 2016), and writing (Chan, 2020; Wei et al., 2020; 
Zhang et al., 2018) in their own classrooms. Mind maps, e-learning, picture books, 
process writing, and Self-Regulated Strategy Development were the elements which 
have been integrated with reading or writing instruction in China during the past 
5 years. Two studies focused on how writing (L1) or word recognition (L2) was 
taught among schools (Hsiang & Graham, 2016; Hsiang et al., 2020b). There is no 
comprehensive research on Chinese reading and writing instructional practices 
together across schools in China. As writing can improve reading and reading can 
enhance writing (Graham & Hebert, 2011; Graham et al., 2018c), studies of how 
both reading and writing are taught in primary grade classrooms are needed.

Fifth, Macao is a multi-lingual society which raises the complexity and diversity 
of reading and writing instruction due to political, historical, and economic reasons. 
In Macao, a Special Administrative Region of China, both local and international 
school students are required to write traditional Chinese characters while students 
are also suggested to recognize simplified characters (Education and Youth 
Development Bureau, 2016a, b). As Macao was governed by Portugal, both Chinese 
and Portuguese are the official languages while Cantonese is the most widely spoken 
language. English is widely used in education because of the gaming and tourism 
industries. Schools in Macao can choose Cantonese, Mandarin, English, or 
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Portuguese as their main medium of instruction (Macao Government Tourism 
Office, 2020; Macao SAR Government, 2020a). Studying how Chinese reading and 
writing is taught in different types of schools in Macao can contribute to national 
and international literacy studies (Li, 2020).

Sixth, according to the results of the 2016 Progress in International Reading 
Literacy Study (PIRLS; Warner-Griffin et  al., 2018), Macao’s overall average 
reading score was higher than the PIRLS scale center point but lower than the 
averages for 18 regions including the two Chinese cities, Hong Kong and Taipei. 
Has the PIRLS performance stimulated any changes in Macao primary grade 
reading and writing instruction? If yes, which part has been influenced by PIRLS? 
A comprehensive study of reading and writing instructional practices in Macao is 
necessary to understand how PIRLS has stimulated changes in Macao primary 
reading and writing instruction.

In order to capture the dynamic nature of teaching reading and writing, an inter-
view-based qualitative approach was used in this study. Because the time arranged 
for teaching reading or writing affects how it is taught (Hsiang et al., 2018, 2020a; 
Hsiang & Graham, 2016; Graham et al., 2008), I asked the following four questions:

Q1: How many Chinese language arts classes are there in a regular week?
Q2: Is there extra time devoted to teaching reading or writing?
Q3: How are reading and writing taught?
Q4: What challenges do teachers meet when teaching reading and writing?

During the interview, the interviewer offered keywords such as teaching methods, 
materials/textbooks, learning activities, homework, and evaluation to stimulate 
more discussion.

2  Methodology

2.1  Context

There are four kinds of primary schools in Macao:

• Chinese schools (N = 48), in which most subjects are taught in Cantonese or 
Mandarin.

• English schools (N = 9), which offer both primary and secondary education and 
aim to use English as the language of instruction in all subjects in their secondary 
section (except Chinese language arts). English receives the most attention by 
students/parents from primary grades, and some English schools have a Chinese 
section for students to study in.

• International schools (N = 3) which use English as the language of instruction 
except Chinese language arts taught in Mandarin. Local students who don’t have 
foreign passports can study in international schools.
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• Portuguese schools (N  =  1), in which Portuguese is the main language of 
instruction.

For additional context, 89% (N  =  54) of the Macao primary schools are private 
schools (Education and Youth Development Bureau, 2021). The majority of the 
schools offer a 15-year free education (K-12). Each school can choose Cantonese or 
Mandarin as the medium of instruction when teaching Chinese language arts 
(Macao SAR Government, 2020b).

This study focused on teaching Chinese reading and writing in Macao’s Chinese, 
English, and international schools which included teaching Chinese as a first or 
second language. It didn’t include teaching Chinese to non-native Chinese speakers.

2.2  Participants

The fifteen participants (one male) came from nine private schools which included 
four Chinese schools (7 teachers), two English schools (2 teachers), and three 
international schools (6 teachers). Teachers taught grades 1–3 or were program 
coordinators (the leaders of lesson preparation in teaching Chinese language arts). 
All participants were certified elementary grade teachers, while six teachers were 
also qualified to teach secondary schools. One third of the participants had a 
Master’s degree. Teaching experience ranged from 3–34 years, averaging 15.

2.3  Procedures and Data Collection

Program coordinators of Chinese language arts in three international schools, three 
English schools, and six Chinese schools (three Mandarin and three Cantonese 
medium) received an introductory letter explaining the nature and purpose of the 
study, inviting them and their experienced colleagues to participate in the study. The 
schools were selected because their teachers expressed that they were willing to 
engage in educational research. Twenty teachers responded. The teachers received a 
semi-structured interview outline and a participant consent form before the 
interviews. Finally, two focus group interviews (150  minutes each) and four 
individual formal interviews (70–120 minutes each) were conducted for the fifteen 
teachers who agreed to participate.

Interviews were recorded and typed into anonymous transcripts. During the pro-
cesses of analysis, for member checking, I interviewed each participant several 
times whenever questions needed to be confirmed. School-based documents (i.e., 
reading book lists for grade level, guided reading questions to improve 
comprehension, and test papers), websites, and teaching materials were also 
analyzed to increase credibility. Several informal interviews with teachers and 
parents were conducted as another way for triangulation. The analysis results were 
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sent to participants to collect feedback to follow ethical practice and contribute to 
the credibility of the findings (Cronin, 2019).

2.4  Data Coding and Analysis

I employed a grounded theory approach to analyzing the data. The analysis involved 
an interactive process of generating, developing, and verifying concepts following 
the coding procedures described by Corbin and Strauss (2008). I used methods of 
constant comparison, which included strategies for continually asking questions 
and making comparisons. During the process of beginning coding, microanalysis 
was used to break apart data and to delineate concepts to stand for ideas contained 
in raw data as a more detailed type of open coding. During the process of axial 
coding, I related concepts/categories to each other. During the process of integration, 
I linked categories around a core category to get a comprehensive explanation for 
the instructional practices. The findings of the previous analysis inspired me to add 
specific questions into the later interviews. New codes were added when they 
emerged and previous transcripts were reviewed and coded again until no new codes 
or categories could be identified (Cronin, 2019). School-based documents/materials 
were coded corresponding to the interview analysis.

For purposes of reflexivity, it is important to situate the researcher within the 
research to acknowledge their role in interpreting the findings. As a researcher, I 
have taught the teaching of Chinese language arts for 12 years and previously was a 
teacher and coordinator of Chinese language arts in an elementary school.

3  Findings

According to the participants’ responses, each school has its own schedule for 
teaching Chinese language arts (Q1), extra arrangements for teaching reading (Q2), 
and regulations for curriculum and instruction (Q3) which couldn’t be changed by 
individual teachers. Therefore, the data for answering questions 1, 2 and 3 are based 
on the schools (n = 9).

3.1  Time Scheduled for Teaching Chinese Language Arts

During a normal week, students in all nine schools had their Chinese language arts 
classes every day (from Monday to Friday). However, the number of classes 
scheduled for teaching Chinese language arts in the Chinese, English, and 
international schools differed.
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In the three international schools, students attended six Chinese language arts 
classes (40–45 minutes each) weekly.

In the two English schools, students attended six classes (35 minutes each) and 
seven classes (40 minutes each), respectively.

In the four Chinese schools, the number of Chinese language arts classes (40 min-
utes each) varied from 5–7 (i.e., 5, 6, 6, and 7).

In the four schools teaching Chinese in Cantonese including two Chinese schools 
and two English schools, there was also one more class for teaching Putonghua (i.e., 
teaching Mandarin and Pinyin spelling which was evaluated by oral tests).

3.2  Extra Time Devoted to Reading Instruction or 
Book Reading

Three of the four Chinese schools arranged 1–2 (i.e., 1, 1.5, and 2) extra reading 
classes (40, 60, and 80 minutes) weekly. Their instructional practices are illustrated 
in section “Extra Reading Classes”.

Additionally, each school arranged extra time or activities for students to read 
books in class or at home, although teachers did not teach students how to read 
during the extra reading time.

Both Chinese and English schools had extra time for reading with three different 
schedules: (1) one morning period every day (e.g., in-class reading at 
10:50–11:05 a.m. in one English school); (2) one morning and one afternoon period: 
in one Chinese school, students read a self-selected book in the morning and read 
the same book in the afternoon accompanied by their teachers 25 minutes a day, 
4 days a week; in the other Chinese school, students read 15 minutes in the morning 
for different subjects and read recommended Chinese books 30 minutes after lunch 
every day; (3) one morning or one afternoon period twice a week: three schools had 
students read books written in Chinese in the morning or afternoon (10, 15, and 
20 minutes) twice a week.

In one Chinese school, students were required to read 30 books (written in tradi-
tional Chinese characters) from the recommended book list and write reports based on 
20 books (i.e., summarize the story, introduce the author, record reflections, or use a 
picture to express feelings or opinions). The books were selected based on Macao 
students’ life experience, the suggested reading materials listed in China’s curriculum 
standards (Ministry of Education of the People’s Republic of China, 2012, p. 41), and 
the preparation for PIRLS (more translated classical English literature was chosen). 
Picture books published in Taiwan were included because of the written language.

In one international school, a book week was scheduled once a year. During this 
week, many activities were designed to encourage reading (i.e., having students 
read one paragraph from a chosen book to their teachers; giving a book as an award 
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to students who could name a book they were reading when called at home by their 
teacher; requesting students to read at home with parents; inviting parents to hold a 
book talk or tell a story).

In all nine schools, students were encouraged to borrow books weekly/monthly. 
A reading corner or bookshelf was arranged for each classroom. The books were 
exchanged between classrooms or from the library.

Generally, more classes were scheduled for teaching reading and writing in 
Chinese schools (7–8.5 classes per week; this included teaching Chinese language 
arts, extra reading classes, and Putonghua).

3.3  Reading and Writing Instruction

 The Medium of Instruction Chosen

Mandarin was used as the language of instruction by two Chinese schools and the 
three international schools because of its multi-functionality: as a mission to 
attract students/parents, to help students who cannot understand Cantonese, for 
improving students’ writing (because Mandarin is the written language), and to 
benefit students’ social life and admission to higher education in mainland China 
and Taiwan. Mandarin was taught from K1 in the five schools, and students were 
suggested not to speak Cantonese on campus from first grade.

Alternately, Cantonese was chosen as the medium of instruction by one Chinese 
schools and the two English schools because of circumstances. Namely, it was part 
of the school tradition, it was the students’ mother language, and/or the teachers in 
the school lacked sufficient proficiency in Mandarin.

Diversity was another consideration. In one Chinese school, “because teaching 
is a kind of art,” each teacher was allowed to decide their medium of instruction 
(Mandarin, Cantonese or both) as long as the use of the language “can bring the best 
instruction to children.” In the international schools, speaking English in Chinese 
language arts class was not encouraged. However, English is not prohibited because 
students with parents who did not speak Mandarin may have needed more support 
in English. Teachers were also suggested to repeat or simplify sentences in Mandarin 
to enhance understanding. Students were also allowed to speak English when they 
couldn’t express themselves in Mandarin.

In Mandarin medium schools, Pinyin spelling (recognition and handwriting) was 
taught from the first semester of first grade, which enables students to consult 
dictionaries with the Pinyin/radical/number of strokes system from the second 
grade. In Cantonese medium schools, which don’t teach Pinyin from the first grade, 
consulting dictionaries with the radical/number of strokes system was taught in/
after the third grade.
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 Three Approaches Implemented in Chinese Language Arts Classes

Textbook-Based Approach

In the eight schools where textbooks were adopted, including the three international 
schools, the progression of teaching Chinese followed the textbook series chosen. 
These textbook series were all developed for L1 learners.

Each lesson in grades 1–3 textbooks has at least one text (i.e., a poem, story, let-
ter, narrative/descriptive/expository essay, diary, or script) followed by a vocabulary 
list, exercises and learning activities. Text reading was the core of the curriculum. 
Word recognition and handwriting were taught in coordination with each text to 
help students learn the meaning/usage of characters/words in the context of sen-
tences. Some lessons might not be selected to be taught. Teachers used 3–5 class 
periods to teach a lesson. The time spent on teaching reading and writing (handwrit-
ing and any writing activities) for a lesson was about 50% each, whereas the teach-
ing of speaking and listening was integrated with reading and writing instruction. 
Grades 1–2 teachers indicated that one third to one half of the time spent on teach-
ing each lesson was focused on teaching single and compound character word rec-
ognition and handwriting. One teacher reported that she spent half of the time on 
teaching word recognition and handwriting in each class.

Generally, the procedure for teaching text reading in the Chinese language arts 
classes was: (1) reading text aloud by teachers or using recordings as demonstration; 
(2) reading text aloud by students; (3) having students roughly summarize the main 
ideas of the whole text; (4) teaching word recognition and vocabulary usage (i.e., 
discussing the meaning and pronunciation(s) of each introduced word or character, 
asking students to use a character to compose words or use a word to make 
sentences); (5) teaching handwriting: demonstrating the writing of strokes, stroke 
sequence, and the structure of components in a character; pointing out the radical of 
the character and the common errors in handwriting; having students trace the 
stroke sequence and write the character; (6) teaching reading comprehension: 
discussing the text in detail (including words, sentences, and paragraphs) and lead 
students to do the reading comprehension exercises such as identifying the main 
characters in the story, writing the main point of each paragraph within a supporting 
sentence, sharing the lesson which can be learnt from the story, finding alternative 
solutions to the problems encountered by the story’s characters, and explaining the 
meaning of the figurative language in text; (7) introducing usage and language 
knowledge of punctuation, sentence and text structures, text types, grammar, 
rhetorical devices, dictionaries, authors and Chinese culture by leading students to 
do exercises/activities following the text.

A school-based reading comprehension book consisting of short texts and 
exercises was used in two Chinese schools from grade one and in one interna-
tional school from grade two. Students were required to respond to multiple-
choice questions, or answer orally, or write answers in words or sentences. 
Teachers read each question aloud for first grade students to control for word 
reading ability.
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Teaching Book Reading

Besides textbooks, literary works were used several times a semester in one 
Cantonese medium Chinese school and in the three international schools. Shared 
reading and assisted reading were used in class.

In the Chinese school, ten picture books and two chapter books were selected for 
first grade students to read during and after school. More chapter books were 
assigned to second grade and above students. Students were encouraged to predict 
what would happen next in the story read and to guess the meaning of unknown 
characters in the sentences (or skip them while reading). A reading award was given 
to the students who spent the most effort on reading books and writing the 
corresponding reports.

Due to the limits of word recognition, teachers in the international schools would 
read aloud books to primary grade students and then ask them to tell what the story 
was about to stimulate their interest in reading books. Students were encouraged to 
read a book they liked and then share the story in class by storytelling or role 
playing.

Hybrid Approach

Apart from the other eight schools, in one English school, teaching character/word 
recognition and handwriting was the core of the first grade curriculum after the 
textbook-based approach was abandoned 6 years ago.

In the English school, two books containing collections of nursery rhymes and 
children’s poetry were used for first and second grade teachers to intensively teach 
a group of characters/words (character-centered approach) in meaningful text read-
ing (meaning-centered approach) as the implementation of a hybrid approach for 
teaching Chinese characters. Teachers were trained to teach more characters based 
on one simple or compound character in the text. It included teaching the characters 
by combining simple characters/components (日 [sun] + 一 [one; whole; once] = 旦 
[morning; one day]), teaching the character by dividing a compound character (燒 
[to burn; fever] – 堯 [Emperor Yao] = 火 [fire]), and teaching a group of characters 
which share the same radical (鳥 [bird], 鵝 [goose], and 鴨 [duck]). For the charac-
ters highlighted in texts for handwriting, the stroke sequence, and structure of the 
components was introduced to students with exercises in the books. Pictograph 
characters were introduced to students by using pictures to show the historical ori-
gin of how the characters were created. Word meanings (synonyms/antonyms) and 
parts of speech were covered in the books. Exercises for students to use the words 
were also included, (e.g., word or character association - write any words or charac-
ters which come to mind given a specific character; using the words/characters in 
the context of given sentences; using the given sentence structures to finish a poem).

Two chapter books were also used by first and second grade teachers to teach 
word recognition and handwriting; teach the differences between written language 
(Mandarin) and spoken language (Cantonese); teach story grammar and story lines; 
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teach other language knowledge (e.g., punctuation, sentence and text structures, 
rhetorical devices, dictionaries, and authors); teach reading comprehension and 
reading strategies. Teachers asked different levels of questions to facilitate reading 
comprehension and taught students how to find the answers (e.g., the answers can 
be found directly in lines; the answers can be worked out after summarizing the text 
or through inductive reasoning; students need to evaluate written materials with 
facts or reasons as support; students have to use their imagination to produce new 
ideas based on the materials read). Students in grade 2 and above were taught to ask 
themselves different levels of questions with teacher support. Students in grades 
2–3 were assigned to read five chapter books per school year. For example, The 
Journey to the West [i.e., 西遊記, a Chinese classical novel] was for grade 3.

Commercial materials were used in grades 2–3 for teaching language and culture 
knowledge. Third graders also used the materials for learning reading comprehension 
(narrative and descriptive essays, poetry, and letters) and reading strategies. The 
reading materials were published in Hong Kong, except for some chapter books for 
Grade 3 and above students published in Taiwan.

 Writing Instruction

Writing classes (40–80 minutes each) were scheduled three to five times a semester 
within the allotted teaching hours of Chinese language arts in all nine schools. The 
writing tasks were: (1) grades 1–3: writing sentences (with prompts, i.e., words and 
one picture; given model sentences; given conjunctive words such as first…then…) 
and reorganizing given words and punctuation marks into a sentence; (2) grades 
2–3: writing paragraphs (students chose three or more words from a word bank to 
write a paragraph; given a model paragraph; with prompts, i.e., words and four 
pictures); (3) third grade: writing narrative essays with an assigned topic (about 100 
characters). In one Mandarin medium Chinese school, students had to write 
children’s poems following model poems in textbooks from the second grade.

When teaching writing, teachers explained the requirements for the writing task, 
discussed with students how to finish the tasks, had students share their sentence/
paragraph or describe a picture(s) orally and offered advice on modifying before 
translating. Sometimes students were suggested to discuss how to write a story or 
essay on the assigned topic with parents before the writing class. Discussion and 
peer review were not allowed during transcription in Chinese and English schools 
due to the consideration of fairness in scoring. Teachers would model the writing of 
unknown characters for each student. Revising the wrongly chosen or incorrectly 
written characters and sentence structure mistakes was required. One English school 
teacher had her students copy their essays with her revisions every time. Teachers 
would read good works written by students in class if time permitted.

Giving praise, playing games, and allowing to experience were often done in 
writing classes in the international schools. For example, students were commended 
after sharing the sentences they made; games such as cutting sentences into words 
and putting the words into a box for students to pull out to make new sentences were 
often used; students were allowed to make funny sentences (e.g., the boy is singing 
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while on the toilet); and students were invited to taste a slice of lemon and share 
their feelings while other students observed their facial expression before writing. 
One international school teacher led her students to experience the process of 
creating their own small book by reading a picture book they liked, choosing papers 
and materials, imitating the story read or creating a new story, drawing pictures, and 
sharing the book with classmates.

 Extra Reading Classes

Three of the four Chinese schools arranged extra reading classes. Their reading 
instructional practices were influenced by PIRLS.

Of these, one Mandarin medium school had two reading classes a week and one 
third of the total class time was used to teach calligraphy. Reading materials 
included: literary works (i.e., 15 picture books for grades 1–2 students to read in a 
year; short story collections and chapter books for third graders) and a reading 
comprehension book with texts (i.e., narrative, descriptive, and expository essays, 
diaries, letters, and notes) and exercises. When teaching picture book reading, a 
book was presented by using a projector with the title covered to invite students to 
predict the title from the picture on the cover; teachers asked students to predict 
what would happen next in the story and vividly role play the story orally. Teachers 
asked students four levels of questions developed by the Comprehension Processes 
of PIRLS (see Mullis & Martin, 2015, pp. 18–22). Students were required to write 
reflections such as what you have learnt from this book, which character/word you 
appreciate the most and why, or draw a picture of the favorite part of the book.

Another Mandarin medium school had 1.5 reading classes a week. The reading 
materials included: Chinese classical literature (i.e., ancient poetry for each grade; 
“Standards for Being a Good Student and Child” for grades 2–3; and “Three- 
Character Canon” for grades 3–4) and released assessment questions of PIRLS (for 
third grade). Informative writings such as airplane tickets were added into reading 
materials. Modern Chinese was used to explain the classical literature. Videos or 
pictures were presented to facilitate comprehension. Students were required to read 
aloud, chant, recite, and draw a picture to show the meaning of the poem. For third 
graders, the meaning of key words in each poem would be tested. Storytelling and 
role play were used to teach“Standards for Being a Good Student and Child,” if time 
permitted.

The third school allowing either Mandarin or Cantonese to be used had one extra 
reading class per week. A series of reading comprehension books were the main 
reading materials while picture books were also used. The reading comprehension 
books consisted of short texts (narrative and descriptive writings for grades 1 and 
above and expository writings for grades 2 and above) and questions to facilitate 
retrieving information, making inferences, evaluating and thinking creatively, and 
associating and writing imaginatively. The questions teachers asked in the reading 
classes and the tests were developed based on the Comprehension Processes of 
PIRLS, although it was not required.
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 Assignments

Four types of assignments were reported. First, previewing the text. Students were 
encouraged to read the text aloud, circle unknown characters or words in the text, 
and answer the reading comprehension questions related to the text at home. In one 
international school, grades 2–3 students were suggested to consult dictionaries to 
add Pinyin to each introduced word. Second, in-class assignments and correspondent 
homework. For example, copying words and characters, using a word(s) to make a 
sentence, using a sentence structure type or one kind of rhetorical device to make a 
sentence, putting the words in the correct order to complete the sentence, and 
selecting and writing the appropriate words in a sentence’s context were common 
assignments in different schools. In Mandarin medium Chinese schools, recognizing, 
reciting, and writing the initial consonants and simple or compound vowels, and the 
Pinyin spelling were also assigned as homework. Third, reviewing and preparing for 
a test. For example, reading texts aloud, copying questions and their answers, and 
self-studying the writing of characters and words in the text. Fourth, reading 
extracurricular books along or with parents, which included online reading. 
Sometimes students were requested to write in response to reading. Most of the 
written homework was checked by teachers and students were required to make 
corrections.

 Evaluation

Chinese and English schools had their students take tests from the first semester of 
grade 1, but teachers could read aloud the reading comprehension text and the 
correspondent questions in semester one only. In the international schools, students 
don’t have tests until the second semester.

Three kinds of tests were arranged: (1) weekly or monthly quizzes: e.g., dic-
tation of words/paragraph(s), writing from memory (sentence/paragraph/poem), 
or reading aloud from memory; (2) written exams twice a semester: students 
were required to write the characters corresponding to the given Pinyin 
(Mandarin as medium of instruction), write the radical for the character, count 
the number of strokes in a character, use words appropriately in the sentence’s 
context (e.g., noun, verb, adjective, quantifier, or idiom), correct the wrongly 
chosen characters in the sentence, put the words in the correct order to complete 
the sentence, make sentences, use a type of sentence structure or rhetorical 
device to rewrite or expand a sentence, punctuate sentences, answer questions 
from the textbook, do reading comprehension, and take writing tests (write sen-
tences/an essay from prompts; writing tests were only assigned in the Chinese 
and English schools); (3) oral tests: in one Chinese and two English schools, 
students had to read aloud a text with expression, tell a story, or describe a 
picture(s) each semester.
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 Group Learning

Some of the participants indicated that group learning was used for the discussions 
of the meaning of words/characters, pronunciation/Pinyin spelling, role play, and 
learning written and spoken language knowledge. However, one teacher reported 
that her students never learn in groups due to lack of space.

 Using Internet-Based Information Technology

The frequency of internet-based information technology usage differed among 
schools. In some schools, internet-based IT was used regularly to teach word 
recognition and handwriting (i.e., using videos to explain the meaning of a character/
word, demonstrating the stroke and stroke sequence, and recording each student’s 
stroke sequence for evaluation), offer individual picture book reading, upload 
audios/videos to demonstrate the reading of texts, and post online reading 
comprehension tests to record students’ performance and calculate their scores. In 
some schools, internet-based IT was not frequently used because of a lack of 
equipment, slow internet connection, time-consuming borrowing procedures, and 
students’ underdeveloped IT skills.

 What Shaped Instructional Practices

Curriculum Standards The three international schools designed their reading and 
writing curriculum based on Macao’s “Basic Academic Attainments (BAA) (second 
language)”, while the BAA (primary/first language) was followed by the four 
Chinese schools and the two English schools (Education and Youth Development 
Bureau, 2016a, b). The BAAs are the basic and minimum standards. In one of the 
international schools, teachers were required to teach students who have different 
abilities or learning goals in the same class with different evaluation standards.

In one Chinese school, the curriculum standards of mainland China (Ministry of 
Education of the People’s Republic of China, 2012) were also considered (i.e., 
recognize more and write fewer characters; a book reading list).

Preparation for College Entrance Examinations In one international school, the 
curricula were also designed based on the International General Certificate of 
Secondary Education (IGCSE, Chinese as First, Second, and Foreign Language).

Preparation for School Tests The tests’ content and the scoring rubrics decided the 
instructional practices. For example, in one English school, peer review was not 
applied in reading or writing classes for fairness in scoring; texts which wouldn’t be 
included in tests might not be taught; listening, speaking, and reading aloud wouldn’t 
be evaluated individually because those items weren’t scored.
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Love for Reading and Writing Teachers from Chinese, English, and international 
schools mentioned: (1) focusing on helping students love reading and writing 
through teaching strategies (e.g., use imagination to memorize how to write a 
character), forming habits, and helping students succeed (e.g., select interesting 
texts or interactive games to facilitate learning characters) is more important than 
what knowledge was taught because teachers cannot inculcate knowledge into 
students; (2) only when a teacher truly loves reading and writing, can the teacher 
better inspire students.

Others The reading and writing instruction of the participants has been changing 
over the years for the following reasons: (1) parents’ feedback: teachers reduced the 
amount of homework, slowed the speed of progress but high-achieving students 
were assigned extra worksheets or book reading, and low-achieving students were 
offered optional free remedial instruction (e.g., a 40-minute class twice a week after 
school to reteach reading and writing skills); (2) principal’s decisions: for example, 
a principal requested teachers to change teaching methods and materials to raise 
students’ interest in learning Chinese characters and ability to self-study; (3) school- 
based in-service training (i.e., textbook selection, teaching methods, and integration 
of Internet with instruction): with experts’ support, teachers’ knowledge and skills 
in teaching reading and writing expanded; (4) external circumstances: PIRLS 
affected the materials read (text type and length) and reading strategies taught in 
Chinese and English schools. The Macao Education and Youth Development Bureau 
first published its own textbook series in the 2020/2021 school year, and three of the 
eight schools where participants taught selected this series while textbooks published 
in Hong Kong were selected by all eight schools in the previous year.

3.4  Challenges in Teaching Reading and Writing

Teaching Characters Following Textbooks Characters were not taught in a sys-
tematic way in the chosen textbooks. The commonly used characters and the single-
component characters were not introduced first increasing the difficulties in teaching 
reading and writing. The total number of characters which textbooks highlighted for 
word recognition/handwriting didn’t meet the curriculum standards. Teachers had 
to develop additional materials for word recognition and handwriting to make up for 
the gaps.

Limited Character Recognition Students couldn’t read independently or express 
their feelings or opinions. Students often had to ask teachers for help in writing 
characters and were unable to use synonyms with fine nuance of meaning.

Resistance to Handwriting Lots of handwriting was assigned to primary grade 
students because they need to recognize and use hundreds of characters each year. 
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Self-motivated handwriting practice was expected for test preparation. However, 
the heavy workload made students resist handwriting even if their grades would 
suffer as a result. The international school students have even lower motivation.

Limited Time for Teaching Writing Compositions The time scheduled for narra-
tive writing in third grade was not enough to teach how to plan, translate, or review 
their writings. One English school teacher reported that questions were usually 
posted by teachers to remind students what to write in each paragraph; however, 
students wrote to answer questions instead of writing a coherent composition.

Influence of Other Languages Used Adding Pinyin above each character couldn’t 
help students who don’t speak Mandarin as their first language to read the text in 
Mandarin independently. More demonstrations of character pronunciation and more 
text reading aloud were necessary. Teachers also had to spend more time on teaching 
vocabulary and sentence structure due to the grammatical and lexical differences 
between the spoken language and written Mandarin. Teachers who taught at the 
Chinese school where Mandarin and English were both emphasized from the first of 
3 years of kindergarten stated that Mandarin sentence structures of students with 
high proficiency in English were influenced by English grammar.

The Differences in Parents’ Involvement and Expectations While teachers 
expected parents to guide children to do homework, prepare for tests, read printed 
books, and do online reading, many parents were unable to do so due to their lack 
of knowledge or their working schedules. English and international school teachers 
also had to communicate with parents with different expectations regarding their 
children’s literacy in Chinese. Some parents expected their children to write many 
characters in the first month of grade one, while some foreign parents didn’t want 
their children assigned any homework because they couldn’t help them. Some 
parents expected their children to read more English books.

4  Discussions

Hsiang and Graham (2016) reported that textbooks and school guidelines played an 
important role in developing Macao grades 4–6 writing programs. Participants in 
the current study indicated that grades 1–3 reading and writing instruction in eight 
of nine Macao schools followed the textbooks. These findings show that selection 
and use of textbooks is a critical topic in teacher training, especially if the total 
number of introduced characters in textbooks does not meet the number 
recommended by the curriculum standards (Hsiang et  al., 2021; Smart & 
Jagannathan, 2018).

This study extended Hsiang and Graham’s survey (2016) to explain how school 
guidelines shaped reading and writing instruction. The curriculum and instruction 
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of reading and writing were decided by schools’ aims (i.e., Chinese, English, or 
international school; the medium of instruction; curriculum standards; college 
entrance examinations and school tests; teaching materials and scoring rubrics) and 
physical environment (i.e., classroom size; support system for online instruction). 
Moreover, principals’ decisions, parents’ feedback, school-based training, 
international assessment (i.e., PIRLS), and textbook policy (a new textbook series 
published by the local government) could make changes.

This study provided evidence that a balanced literacy approach was adopted by 
the participants.

First, in order to prepare students well for meeting national and international 
standards (including PIRLS), teachers decided what to teach from a cross-cultural 
perspective: (1) striking a balance between reading narratives and informative 
writings although poetry and narratives are the traditional texts for Chinese pri-
mary grade students (Lam, 2011); (2) translated classical English literature was 
added into reading lists (Ministry of Education of the People’s Republic of China, 
2012), and a large number of modern translated English books published in 
Taiwan (written in traditional Chinese characters) were read in class; (3) self-
selected reading was encouraged whether the book is written in traditional or 
simplified Chinese characters, and writing simplified Chinese characters is accept-
able as long as they are written correctly. A majority of the participants not only 
“taught to the test”, but also used different ways to inspire students’ love for read-
ing and writing Chinese.

Second, whether textbooks were used or not, authentic literary activities were 
offered in this study. It shows that literary works were used to develop reading/
writing abilities in rural/urban schools in China (Chan, 2020; Yang et al., 2016).

Third, instruction also maintained a balance among character/word recognition, 
handwriting, vocabulary usage, and reading comprehension from grade one in each 
school. To increase word recognition, both character-centered approach and 
meaning-centered approaches were adopted by participants (Lam, 2011).

Fourth, literary knowledge and strategies were both taught to help students suc-
ceed. School-based curriculum developments and PIRLS promoted the reform of 
teaching reading and writing (i.e., from asking students questions to teaching stu-
dents how to find answers to questions of different comprehension processes and 
self-questioning).

Fifth, teachers tried to balance teacher-centered and student-centered approaches. 
Personalized reading (i.e., read self-selected books and online reading) and 
differentiated instruction (i.e., worksheets or test papers were designed for different 
level students) were implemented in some classrooms to meet the needs of individual 
students (International Literacy Association, 2018).

However, concerns about writing instruction are raised. This study and previous 
surveys (Hsiang & Graham, 2016; Hsiang et al., 2018, 2020a) indicated that Chinese 
writing was taught infrequently in many grades 1–9 classrooms. Writing strategies 
were also seldom mentioned by participants in the current study. Obviously, more 
time scheduled for teaching writing compositions through process writing is neces-
sary (Cutler & Graham, 2008; Graham & Hebert, 2011).
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Another issue is the difficulties in teaching Chinese characters. Both reading and 
writing performance were reported to be influenced by the limited character 
recognition. However, some students resisted handwriting even though it is an 
effective way for both native and non-Chinese-speaking children to recognize 
characters (Liu & Liu, 2020; Wang et al., 2018). Research on teaching handwriting 
and how to empower young children to recognize and write characters is necessary 
(Kong, 2020).

The last concern is the needs of young leaners in local international schools who 
are native Chinese speakers as they are taught Chinese as a second language. In 
Mainland China, Hong Kong, and Macao, many international schools accept 
Chinese students who have local passports. However, most studies on TCSL/TCFL 
have focused on teaching international students/adults (Li, 2020). Further studies 
can focus on primary grade CSL instructional practices and the development of 
CSL textbook series for Chinese students in local international schools to increase 
motivation and performance of reading and writing.

5  Conclusion

In this study, students normally had at least one Chinese language arts class every 
day from Monday to Friday. The number of Chinese language arts classes scheduled 
in different schools varied from 5–7 (35–45 minutes each). Whether textbooks were 
used or not, grades 1–2 teachers spent a lot of time on teaching word recognition 
and handwriting to facilitate reading and writing in Chinese languages classes. 
Compared to the English and international schools, the Chinese schools scheduled 
more time for teaching Chinese reading and writing (this included teaching Chinese 
language arts, extra reading classes, Putonghua, and free reading in school). The 
medium of instruction chosen (Mandarin/Cantonese) influenced how reading and 
writing were taught. A balanced approach to teaching Chinese reading and writing 
was adopted by the 15 grades 1–3 teachers in all schools, although what they 
focused on varied. PIRLS affected reading instruction in Chinese and English 
schools. The difficulties in teaching reading and writing were: teaching characters 
following textbooks, limited word recognition, resistance to handwriting, limited 
time for teaching writing compositions, influence of other languages used, and the 
differences in parents’ involvement and expectations. It reveals that reading and 
writing are influenced by institutions, society, culture, and politics (Graham, 2018). 
Research on how to balance reading and writing instruction through school-based 
curriculum development is needed since instructional practices are influenced by 
school regulations.
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Postsecondary Developmental Education 
in Writing: Issues and Research

Charles A. MacArthur

Abstract In the United States, two-year public community colleges with open 
admissions and low tuition offer the opportunity for students to attend college who 
would otherwise not be able to afford it or to be accepted. However, students who 
are evaluated as underprepared for college are required to take noncredit courses in 
writing, reading, and or math, termed developmental courses. These courses expand 
opportunity, but completion rates are low, and required developmental courses may 
be a barrier to progress for many students rather than an opportunity. This chapter 
reviews research relevant to recent efforts to reform community college 
developmental writing programs, including research on the concerns driving the 
reforms and research on the effects of various reform efforts. Major reform efforts 
have included changes in criteria and assessments for placement into developmental 
writing; accelerated progress through developmental courses with compressed 
courses, summer bridge programs, or combined reading and writing courses; and 
corequisite courses that integrate developmental and regular first-year courses. In 
contrast to these changes in placement and the structure of courses, little research 
has focused on improved pedagogical methods. As part of the discussion of 
pedagogical research, I will discuss our own research on strategy instruction with 
self-regulation. The chapter will conclude with recommendations for further 
research.
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1  Postsecondary Developmental Education in Writing: 
Issues and Research

In the United States there are over 1000 community colleges serving six million 
students, about 39% of all undergraduate students (Snyder et al., 2019). In fall of 
2016, there were nearly 1,000,000 first-time community college students, including 
about 600,000 full-time students and 360,000 part time students. Completion rates 
for community college students are not high overall. A longitudinal study of students 
beginning college in 2012 (Chen et al., 2019), found that 62% of the full-time and 
45% of the part-time community college students continued to take courses a year 
later in fall 2017. After 6 years, 39% had earned some credential: 18% earned an 
associate degree, 13% earned a bachelors, and 8% earned a certificate. These 
statistics have been fairly consistent over time. For example, 36% of students 
starting in 1995 earned some credential. In comparison, completion rates after 
6 years for four-year colleges are 59% of students earning a bachelor’s degree and 
8% earning an associate degree or certificate. It’s important to keep this general 
context for community colleges in mind in thinking about developmental education 
because the problem of college completion is not limited to developmental education 
students. Community colleges face many challenges. By design, they serve students 
who might not otherwise be able to go to college including low-income students and 
minorities (Perin, 2006). The colleges face economic challenges themselves and, 
partly as a result of those challenges, rely on adjunct faculty, with two-thirds of 
courses taught by adjuncts (Goldrick-Rab, 2010).

Substantial proportions of community college students are required to take 
developmental courses in reading, writing, or math, although statistics vary across 
studies. A study based on analysis of transcripts from 2003 to 2009 (Chen, 2016) 
found that 68% of students took at least one developmental course and 48% took 
two or more; on average these students took 2.9 developmental courses. The largest 
proportion, 59%, took at least one developmental math course, while 28% took 
developmental English. Similar results were found by Bailey et al. (2010) using a 
large database from the Achieving the Dream project; 59% of students were referred 
to developmental math courses and 33% to developmental reading courses. Both 
studies found that assignment to developmental education courses was more 
common for low-income, Black and Hispanic, and first-generation college students.

1.1  Outcomes of Developmental Education

Overall, students who are referred to developmental education are less likely to 
graduate (Bailey et  al., 2010; Chen, 2016). However, students who finish the 
developmental education sequence of courses and enroll in credit courses do as well 
as non-remedial students (Bahr, 2010; Bailey et al., 2010; Chen, 2016). They are 
equally likely to pass a gatekeeper course in math or English, and they are equally 
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likely to get a degree or to transfer. Some would say that is the goal of developmental 
education, and the results indicate that it is successful (Goudas & Boylan, 2012). 
However, most students do not finish the sequence of required developmental 
education courses. According to data from the Achieving the Dream project (Bailey 
et al., 2010), 30% of students who were referred to developmental reading never 
enrolled in such a course. Of those who did enroll in developmental education, 16% 
failed the course, another 8% passed but never enrolled in the credit course overall, 
and only 37% of the students originally referred to developmental reading passed a 
related college credit course. Another study at a community college with a high 
proportion of minority students (Nastal-Dema, 2019), found that only a small 
proportion of students who took a first developmental writing course ever passed 
first-year composition; 56% passed their developmental education course; of those, 
2/3 took the next level; of those, 3/4 passed that level; of those, about 3/4 enrolled 
in first year composition (FYC); and of those, 63% passed for an overall pass rate in 
FYC of just 12%.

How do we interpret these descriptive findings? One interpretation is to consider 
that students who are referred to developmental education have lower achievement, 
lower economic status, and more barriers in their lives, so they don’t do as well. 
Under that interpretation, every student who makes it is evidence of the success of 
developmental education. The other interpretation is to consider that developmental 
education itself may be a barrier that discourages students and takes time and money 
without leading to college credit. The descriptive studies mentioned above don’t 
control for differences adequately to decide whether developmental education has 
positive or negative effects and for whom.

Regression discontinuity studies control for background variables in students by 
comparing students who fall right below and above the cut point for developmental 
education placement. Most community colleges have used standardized test scores 
to place students in developmental education (Rutschow et al., 2019). The students 
right above and below the cut point are likely to be very similar in background 
variables. A meta-analysis (Valentine et al., 2017) of 11 studies that used regression 
discontinuity to examine the effect of placement in developmental education found 
that students who fell below the cut point and were assigned to developmental 
education were less likely to pass the first college credit course in that area: 78% of 
students who did not take developmental education, versus 68% of students who 
did, passed that first credit course. They also found small differences in the number 
of college credits earned and whether or not students earn some sort of credential.

One of the limitations of this research design is it only compares students who 
are just above and below the cutoff score; students who are further below the cutoff 
may still benefit from developmental education. One study (Boatman & Long, 
2018) used regression discontinuity to examine potential benefits for students with 
lower skills placed in lower-level developmental reading and writing courses. They 
compared outcomes for students just above and below the cutoff between the lower- 
and higher-level developmental courses. The study found positive effects of 
placement in lower-level courses on persistence to a second year and on number of 
college credits earned.
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Additional evidence on the overall effects of developmental education placement 
comes from states that have attempted reforms in placement. Florida made develop-
mental education courses optional for students beginning in 2013. Fortunately for 
researchers looking at the outcomes (Woods et al., 2019), students had taken stan-
dardized achievement tests in high school, so it was possible to know which stu-
dents would have been required to take developmental education prior to the policy 
making them optional. Of the students eligible for developmental writing, one half 
opted to skip it and take FYC, one quarter took developmental writing, and one 
quarter did not take any English course in the first year. Interestingly, over 60% of 
those who took FYC passed the course. This indicated that many students who 
would have been placed in developmental education could be and, in fact, were 
successful in FYC.

To summarize, the descriptive data show, first of all, that a majority of commu-
nity college students are referred to some developmental education course. About 
30% are required to take developmental education in writing and or reading. In 
addition, students who persist through the developmental education courses do rela-
tively well in FYC, but relatively few developmental education students ever take 
and pass FYC. Furthermore, as shown by the regression discontinuity studies and 
the results of the policy change in Florida, many students assigned to developmental 
education could be successful in college credit courses without taking the develop-
mental education courses. On the other hand, many students probably do need extra 
support, but there may be ways to provide support other than assignment to devel-
opmental education. We turn our attention now to efforts by community colleges 
and state agencies to reform developmental education practices and policies.

2  Reform Efforts

In response to concerns about low graduation rates and, in particular, to dropout 
rates among students assigned to developmental education, community colleges and 
state agencies have initiated a variety of reforms to policies and practices (Hodges 
et al., 2020). One reform is to switch from reliance on a single placement test, like 
Accuplacer (College Board, 2016) or Compass (ACT, 2006), to the use of multiple 
measures (MM), usually including high school grade point average (GPA) and often 
other measures. This reform directly addresses findings from regression discontinuity 
studies that many students just below the assessment cutoff could be successful in 
FYC. Another reform aims to accelerate progress through developmental courses 
by offering short courses, combining levels of developmental writing, or integrating 
developmental reading and writing. Another popular reform option is corequisite 
courses, in which students take FYC simultaneously with a support course with the 
same instructor, or sometimes other forms of extra support. A practice guide from 
the What Works Clearinghouse (Bailey et al., 2016) found sufficient evidence to 
recommend use of multiple measures for placement and accelerating progress by 
combining developmental courses or using corequisite courses.
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Most reform efforts are structural changes to placement and the organization of 
courses. Less research has focused on improvements in instructional design to 
increase student success. In fact, the practice guide (Bailey et al., 2016) made only 
one pedagogical recommendation, to teach self-regulation, and it was supported by 
a single study in mathematics. In the next few sections, we discuss research on each 
of these directions for reform: multiple measures for placement, accelerated 
progress through developmental courses, and corequisite courses. After that, we 
will discuss our own pedagogical research on strategy instruction in developmental 
writing courses.

2.1  Multiple Measures for Placement

Nearly all community colleges use placement tests to evaluate whether students are 
prepared for college math and writing (Rutschow et al., 2019). Typically, they have 
accepted SAT or ACT scores if students have taken them, or required students to 
take placement tests designed for the purpose like Accuplacer (College Board, 
2016). However, these tests are relatively poor predictors of success in key first year 
courses, and they are substantially worse predictors than simple high school grade- 
point average (HS GPA). Two reviews (Belfield & Crosta, 2012; Scott-Clayton, 
2012) found correlations of Accuplacer and Compass (ACT, 2006) with course 
grades of .08 to .18, compared to correlations of FYC grades with HS GPA of .24 to 
.35. Adding information from high school transcripts about courses taken, and even 
non-cognitive measures, may enhance correlations further. Both community 
colleges’ practices and statewide policies have begun to require use of multiple 
measures for placement. A recent report from the Education Commission of States 
(Whinnery & Pompelia, 2018) found that 19 states encourage or mandate colleges 
to consider multiple measures in placement. A 2016 survey of 2-year and 4-year 
colleges (Rutschow et al., 2019) found that although 99% of community colleges 
continue to use placement tests, 40% also use HS GPA, 22–30% consider students’ 
high school courses, and 15% use non-cognitive measures of motivation.

Seven community colleges in the State University of New York (SUNY) system 
participated in a randomized control trial (RCT) of a multiple measures (MM) 
placement system (Barnett et al., 2020). Using data on former students’ placement 
tests, HS GPA, other measures that varied by college, and their success in college 
courses (e.g., FYC), colleges developed algorithms for placement. Students were 
randomly assigned to be placed by the placement test alone (business as usual, 
BAU) or by MM. For writing, 80% of MM students and 46% of BAU students were 
placed in FYC. Although differences between the groups in passing FYC declined 
over time, the differences in enrollment and passing FYC remained significant after 
3 semesters; MM students were 5.3% more likely to enroll in and 2.9% more likely 
to pass FYC than BAU students. However, although 80% of students were placed in 
FYC and 71% enrolled, only 47% had passed it after 3 semesters. Note that for 
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math, initial increases in enrollment and passing a college math course during the 
first semester were no longer significant by the second semester.

Another RCT of MM placement was conducted in Minnesota (Cullinan et al., 
2019). Only results from the first semester have been reported to date. The MM 
placement system first exempted students with adequate SAT or ACT scores; others 
took the Accuplacer. If they fell below the Accuplacer cutoff score, they took the 
Learning and Study Strategies Inventory (LASSI, Weinstein et al., 1987), which 
was used with their HS GPA to determine whether to move them up to FYC. Thus, 
in this study, students could only be bumped up to FYC. Only students who took the 
Accuplacer were included in the study. Comparing the MM group and the BAU 
(Accuplacer only) group, 14.5% more MM students were placed in FYC (61.8% vs. 
47.3%), 4.7% more enrolled, but only a non-significant 1.6% more passed (20.7 vs. 
19.2%). Follow-up results are needed to see results after students have had time to 
complete developmental courses and attempt FYC. However, it is somewhat prom-
ising that of the students bumped up to FYC by the MM system, 54.5% enrolled in 
and 34.5% passed FYC (a pass rate of 63%). This provides further evidence for the 
need for better placement systems.

2.2  Accelerated Progress Through Developmental Writing

One approach to reducing dropout from developmental programs is to accelerate 
progress through developmental courses by compressing courses into shorter time 
periods. For example, two levels of developmental writing might be compressed 
into a single course, or a developmental course might be compressed into a few 
weeks followed by FYC in the same semester. Another way to reduce the number of 
courses is to integrate separate reading and writing courses into a single course. A 
survey of a nationally representative sample of public 2-year and 4-year colleges 
(Rutschow et  al., 2019) found that among community colleges, 67% offered 
traditional multi-semester sequences of reading and writing developmental courses, 
64% offered integrated reading and writing courses, and 54% offered compressed 
courses.

Only a few studies have evaluated the effects of compression and integration. 
Hodara and Jaggars (2014) studied outcomes at five community colleges in the 
CUNY system for students who entered between 2001 and 2007. All colleges used 
a common cut-off score for placement into developmental writing. However, 3 
colleges had two sequential levels of developmental writing while 2 others had only 
a single level prior to FYC. The study examined records over 3 years for all students 
whose scores would have placed them in the lower-level course, using propensity 
score matching to form equivalent groups. Students in colleges with a single level 
were 9.7% more likely to enroll in, and 6% more likely to pass FYC; they also 
earned 2 more college credits and were 2% (10% vs. 8%) more likely to earn an 
associate degree in 3 years. Analysis of syllabi indicated that courses differed in 
content. The 2-course sequence generally had grammar and paragraphs in the first 
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course and grammar review and paragraph/essay writing in the second. The single 
course focused more on writing in response to readings, which is better aligned with 
FYC. Thus, it is not clear whether the differences were due to structural differences 
in time or curricular differences in content.

Two studies have compared students who took separate developmental reading 
and writing courses with students who took a single integrated reading and writing 
course (Edgecombe et al., 2014; Paulson & Van Overschelde, 2019). Edgecombe 
et al. (2014) studied the program at Chabot College, a community college that had 
for a long time offered students the option of taking separate developmental reading 
and writing courses or an integrated course. They examined transcripts of all 
students entering from 1999 to 2010 who completed the separate or integrated 
option, using propensity score matching to compare outcomes over 5 years. Students 
who chose the integrated course were more likely to pass FYC (60 vs. 40%), earn 
more credits (36 vs. 30), and graduate (25% vs. 18% after 5 years); all comparisons 
were significant after controlling using propensity score matching. Based on 
qualitative analysis using interviews with faculty and administrators, student focus 
groups, and class observations, the authors concluded that some of the difference 
was due to the content of the integrated course, which was better aligned with FYC, 
which required students to integrate reading and writing to write essays with 
sources. It is also possible that the propensity score matching did not fully 
compensate for differences between the students who chose one option or the other.

In a contrasting setting, Paulson and Van Overschelde (2019) took the opportu-
nity created by a new policy in Texas requiring all community colleges to offer 
integrated reading and writing (IRW) developmental courses. Using a large data-
base available from the state, the researchers used data on students who began com-
munity college during a ten-year spanning the implementation of the new policy. 
Using passing grades on FYC or a reading-intensive credit course, the study com-
pared students taking the IRW course with students who took separate reading and 
writing courses. They ran separate analyses comparing students who took only IRW 
(a) with students who took only developmental reading, (b) with students who took 
only developmental writing, and (c) with those taking both. They used propensity 
matching based on test scores, high school GPA, and demographics. For all three 
analyses, students who took the separate courses were more likely to pass the sub-
sequent college- credit class. The authors interpret the negative results of the IRW 
reform as the result of decreased time on task, which is the essence of acceleration. 
The IRW course was half the credits and time required for both separate courses. 
However, the same could be said about the study of compressed developmental 
writing courses at CUNY (Hodara & Jaggars, 2014) and the IRW course at Chabot 
College (Edgecombe et al., 2014), both of which produced positive results. Another 
reason for the better results at CUNY and Chabot College may be that faculty in 
both of those settings had worked for some time to develop courses that would pre-
pare students for FYC, whereas in Texas, faculty were mandated to combine courses 
without guidance or time for thoughtful curriculum development. Structural change 
demands thoughtful curricular change.
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Another form of compressed course is offered in summer bridge programs 
(SBP), which have a long history (Sablan, 2014). SBPs focus on college readiness 
for students who may need extra support, such as low-income, minority, first- 
generation students, and students needing remedial work. The content typically 
includes developmental courses, college orientation, and study skills. Most 
published reports have described programs and outcomes at individual institutions 
(Sablan, 2014). Recently, a few studies have used rigorous quantitative methods to 
examine outcomes. Note that both of these studies combined results for students 
assigned to writing and math developmental courses.

Barnett et al. (2012) used a randomized experimental design to study SBPs at 8 
community colleges in Texas. Students needing remedial education who planned on 
full-time study and who consented to participate in the study were randomly 
assigned to the SBR program or a control condition in which they were permitted to 
use other services offered by the colleges. Although the SBP had a short-term effect 
on completion of first-year college credit courses (writing or math depending on 
need), this difference disappeared after 2 years, and no differences were found in 
courses taken, or in persistence over 2 years.

More positive results of SBPs were found by Douglas and Attewell (2014) in a 
pair of complementary studies, both using propensity score matching to compare 
students who did and did not participate in SBPs. The first study used nationally 
representative transcript data from the US Department of Education. They found 
that students who had taken SBPs were 9.6% more likely to earn an associate or 
bachelor’s degree within 6 years. The second study used data from six community 
colleges in one state; the sample was smaller but included placement test scores and 
included only remedial students. SBP students were more likely to remain enrolled 
after 2 years and earned more college credits.

Differences in the outcomes might be explained by motivation and life- 
circumstance factors not captured by the research designs. In the Barnett et al. study 
(2012), both treatment and control students had applied to participate in the SBP 
and intended to study full time. In contrast, in the Douglas and Attewell study 
(2014), all students placed in remedial education were included. Thus, the samples 
may have differed in motivation for college success and availability for summer study.

2.3  Corequisite Courses

 Accelerated Learning Program

The original corequisite course program in writing was the Accelerated Learning 
Program (ALP), developed at Baltimore Community College by Peter Adams et al. 
(2009). In this program, students who place into the highest level of developmental 
writing have the option of taking the traditional developmental course or participating 
in ALP. In ALP, 8 developmental students participate in sections of FYC together 
with 12 regular students; at the same time, they take a support class taught by the 
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same instructor. Internal evaluation of the program (Adams et  al., 2009) found 
positive effects on developmental students’ completion of FYC and a second 
English course, so they invited the Community College Research Center (CCRC) to 
study the program more rigorously. CCRC researchers conducted two studies of 
ALP (Cho et al., 2012; Jenkins et al., 2010). The first CCRC study (Jenkins et al., 
2010) used data on students enrolled in ALP or standard developmental writing 
during the first three semesters of ALP and their progress over 3 semesters, using 
regression analysis to control for student variables and full-time vs. part-time 
faculty. The second study (Cho et al., 2012) used an expanded data set covering 10 
semesters of ALP again with follow-up for 3 semesters; it added propensity score 
matching to control for differences in students’ demographics and prior achievement 
measures. The matching was important because only about 10% of students 
participated in ALP, and the ALP and non-ALP groups differed significantly on 
gender, race, SES, and full-time status (Cho et al., 2012). Despite differences, the 
results of the studies are similar, so data from the larger study are discussed here.

Comparing students who enrolled in ALP with those who chose traditional 
developmental writing over their first three semesters of college, Cho et al. (2012) 
found that ALP students were more likely to pass FYC (74.7% to 38.5%). This 
difference was due to the fact that only 53% of developmental students attempted 
FYC; pass rates and grades in FYC did not differ. ALP students were also more 
likely to enroll in (54% vs. 22%) and pass (37.5% vs. 16.8%) a second required 
English course. ALP students also were more likely to persist in college for a second 
semester and earned more college credits (3 more). The study also investigated the 
effects on the non-developmental students included in the ALP sections of FYC, 
comparing them to similar students in non-ALP sections of FYC. Those students 
did equally well in FYC but were 3% less likely to take and pass the second required 
English course.

 Corequisite Courses Mandated by State Policy

Several states have set policies encouraging or mandating development of corequi-
site courses in community colleges. These new policies offered opportunities for 
rigorous evaluation of the effects of corequisite courses. Tennessee (TN) was the 
first state to require colleges to offer corequisite courses (Ran & Lin, 2019); by 
2015, 11 of 13 community colleges in TN were regularly offering corequisite 
courses. Using data from statewide high school testing and college transcripts for 
students entering college from 2010 to 2016, Ran and Lin (2019) used regression 
discontinuity methods to compare students placed into FYC with those just below 
the cutoff who were placed in traditional developmental writing or in corequisite 
courses. Most of the colleges (82%) used a 3-credit support course combined with 
FYC. Similar to ALP, the support course was specifically intended to help students 
pass the FYC course, but no information was provided about course content. 
Students placed in developmental writing compared to corequisite courses were 
13% less likely to pass FYC in year 1 and still 9% less likely after 3 years. However, 
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no significant effects were found for total college credits earned, enrollment 
persistence, earning a credential, or transferring to a 4-year college. No significant 
differences were found between those placed in FYC or in corequisite courses for 
any outcomes. Thus, most of the effect seems to be due to placement in FYC rather 
than specific effects of the corequisite course; as for other regression discontinuity 
studies, the results apply to students who are close to the level required for FYC.

Not all college programs interpret corequisite options as a full 3-credit support 
course. In some state policies and community college practices, corequisite course 
programs have been defined broadly as programs that enroll underprepared students 
in FYC together with simultaneous supports in a variety of forms that are intended 
to help students pass FYC.  For example, Texas mandated that all colleges offer 
corequisite programs but left decisions about the support component up to individual 
community colleges. A survey of 36 community colleges (CC) in Texas in the early 
years of the new policy found five models for corequisite courses (Daugherty et al., 
2018). The most common model (27% of CCs) was to offer FYC and a developmental 
writing (DW) course in the same semester but without the same instructor or much 
coordination. Nearly as many CCs (23%) offered a combined FYC/DW course with 
extended time that enrolled just developmental students. Models similar to ALP 
with an extra support course taught by the same instructor, but with credits ranging 
from 1 to 3, were offered by 18% of CCs. Another model (14% of CCs) placed 
developmental and non- developmental students in FYC with mandatory weekly 
academic support for the developmental students (office hours or writing center). 
The fifth model (11%) offered separate sections of FYC for developmental students 
with technology support. Interviews with faculty and administrators found 
substantial concerns about limited buy-in among faculty, issues with scheduling and 
advising logistics, limited preparation for model design and instruction, and 
concerns about the rapid speed of change in state policy.

In this Texas context, a RCT (Miller et al., 2020) was conducted at five commu-
nity colleges using three of the models just outlined. Two colleges used a modified 
ALP model with developmental and non-developmental students in FYC classes 
with a 1-credit support course for the developmental students, compared to the 
3-credit support course in ALP.  Two colleges provided even less support; they 
placed developmental and non-developmental students together in FYC classes 
with extra academic support for developmental students in the form of mandatory 
attendance at the instructor’s office hours or at the writing center. Students who met 
the criteria for the highest level of development writing based on the Texas assess-
ment were randomly assigned to (a) a treatment group assigned to the corequisite 
course option or (b) a control group assigned to an IRW developmental course. (The 
colleges had replaced developmental writing with IRW courses.) Results were 
assessed at the end of the first and second year of college. Developmental students 
in the treatment group were 21% more likely than controls to pass FYC by the end 
of year one and still 16% more likely after 2 years. Treatment students were also 6% 
more likely to pass English composition II after 2 years. To assess impact on read-
ing, since the treatment students missed the reading instruction in the IRW course, 
success in a college-level reading intensive course (e.g., history) was assessed; 
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treatment students were 6% more likely to pass such a course. Treatment students 
also completed 1.5 more college credits by the end of the second year. Persistence 
in college was not affected by the treatment. Interestingly, no significant differences 
were found among the three approaches to corequisite support despite substantially 
different levels of required resources. There were, however, differences in outcomes 
between institutions, possibly reflecting differences in how supports were 
implemented. The gains may be due primarily to direct placement into FYC, as in 
the regression discontinuity studies.

2.4  Improved Pedagogical Methods

Most of the research on reform efforts in developmental education has evaluated 
reforms in placement of students into developmental education courses or structural 
changes in the organization of courses, as discussed above. Research has found 
significant effects of such changes on successful completion of FYC and sometimes 
on outcomes such as persistence in college or credits earned. Even without those 
improvements, reducing the overall time that students spend in developmental 
education can save students time and money. However, limited research has 
investigated pedagogical methods for improving outcomes.

It is important to note that many of the structural reforms in courses discussed 
above have included significant work on course content and teaching methods. For 
example, research on compressed courses, integrated reading and writing courses, 
and corequisite courses seemed to produce better effects when faculty developed 
new courses at their own initiative than when reform was mandated by policy. For 
example, as noted above, the successful compressed developmental writing courses 
at CUNY (Hodara & Jaggars, 2014) and the IRW course at Chabot College 
(Edgecombe et al., 2014) were designed and refined over time by faculty with the 
specific intention to integrate the contents with the requirements of FYC. In contrast, 
the less successful effort to implement IRW courses in Texas (Paulson and Van 
Overschelde (2019) was initiated by policy mandates from the state. ALP is an 
example of a successful corequisite program developed by faculty (Adams et al., 
2009), and Peter Adams has a textbook available for corequisite courses (Adams, 
2019). Qualitative research by Edgecombe et al. (2013) found that the process of 
implementing significant innovations in course structures requires faculty 
involvement over time in curriculum design to match course content and instructional 
methods to the expectations of later courses.

Basic writing and college composition are active fields of scholarship with sev-
eral respected journals, and books are available for instructors on effective teaching 
strategies for developmental reading and writing (e.g., Flippo & Bean, 2018). 
However, few studies have systematically evaluated the effects of instructional 
methods on student outcomes. The What Works Clearinghouse (WWC) produced a 
practice guide on developmental education (Bailey et al., 2016) which includes six 
recommendations, mostly focused on the reforms in placement and structural 
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changes in courses; only one recommendation is about instruction, and it is 
supported by only one study in math.

A review of research on instruction for students in developmental reading and 
writing (Perin & Holschuh, 2019) included over 30 studies, but nearly all were 
descriptive reports of teaching practices or pretest-posttest-only studies; only two 
experimental studies with control groups were found. Perin et al. (2013) conducted 
an experimental study of instruction in reading and writing strategies using 
supplementary instructional manuals that students used independently in the content 
of credit-bearing content area courses. The instructional materials guided students 
in a series of 12 steps for reading a text and writing a summary and an opinion 
article on a controversy related to the topic. Compared to a test-only control group, 
treatment students wrote better summaries on a posttest. The other experimental 
study included in the review was our work on strategy instruction, the Supporting 
Strategic Writing project (MacArthur et al., 2015; Traga Philippakos & MacArthur, 
2020) which we summarize in the next section.

 Strategy Instruction in Writing

The central idea of strategy instruction is that it is possible to teach students to use 
strategies based on the cognitive and metacognitive strategies used by proficient 
readers or writers (MacArthur, 2011; MacArthur & Graham, 2016). A large body of 
research shows strong effects of writing strategy instruction on quality of writing 
with elementary and secondary students, including students with disabilities, 
especially when combined with self-regulation strategies; a review that integrated 
multiple meta-analyses of writing instruction (Graham et  al., 2016) reported an 
average effect size of strategy instruction on writing quality of 1.26 across 42 
studies. One of the most effective models of strategy instruction is Self-Regulated 
Strategy Development (SRSD, Harris & Graham, 2009), which integrates domain- 
specific strategies (e.g., planning and revising for writing) with self-regulation 
strategies, such as goal setting, progress monitoring, and self-reinforcement. The 
effect size for SRSD studies of writing instruction was 1.59 (Graham et al., 2016).

A few studies have investigated strategy instruction with adult learners and col-
lege students with disabilities. Two studies have investigated SRSD with Adult 
Secondary Education learners (MacArthur & Lembo, 2009; Berry & Mason, 2012); 
both studies used single-case designs to evaluate instruction in strategies for writing 
argumentative essays, and both found positive effects on writing quality. In a study 
with college students with developmental disabilities (Woods-Groves et al., 2014), 
students learned a strategy for taking essay tests; the experimental study found a 
significant effect on writing quality (ES  =  .95). Nicholas and Menchetti (2005) 
conducted an experimental study with African American college students with 
learning disabilities. Both treatment and control students participated in a workshop 
on test-taking strategies, and the treatment group received a second workshop on a 
strategy for planning and drafting; treatment students included more details in their 
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essays, but there was no difference in overall quality. The lack of effects compared 
to other research on strategy instruction may be due to the very short instructional time.

 Supporting Strategic Writers

Supporting Strategic Writers (SSW, MacArthur et al., 2015; Traga Philippakos & 
MacArthur, 2020) is an instructional approach and curriculum for developmental 
writing courses based on strategy instruction with self-regulation. The goals of the 
SSW approach are widely shared  – that students will develop knowledge of 
academic writing genres; strategies for critical reading, planning and revising; and 
the motivational beliefs that support continued critical reading and writing in the 
future (Rose, 1989; CWPA et  al., 2011). The instructional approach is based on 
strategy instruction with self-regulation (Harris & Graham, 2009; MacArthur, 2011) 
integrated with practices common in college composition and with an emphasis on 
learning self-evaluation. Students learn genre-based strategies based on the 
rhetorical purposes and text structures of genres often taught in college, especially 
argumentation. Genre features integrate the strategies for planning and revising, as 
well as critical reading and note-taking. The strategies provide an initial map for 
students unsure about how to engage in the writing process. Equally important, 
students learn metacognitive strategies for goal-setting, task management, progress 
monitoring, and reflection. Journaling and class discussions engage students in 
reflecting on how they can take control of their own learning through setting goals, 
selecting strategies, and monitoring progress. Self-evaluation and reflection on 
one’s progress are critical to developing a growth mindset (Yeager & Dweck, 2012) 
that learning is possible with effort and strategic choices. Pedagogical methods 
include discussion of good and weak essays, think-aloud modeling of strategies, 
collaborative writing, peer review and self-evaluation, reflective journaling, and 
gradual release of responsibility as students master the strategies. The writing and 
reading strategies, self-regulation strategies, and pedagogical methods will be 
explained further after a summary of the research.

Research on SSW began with three cycles of design research in collaboration 
with community college faculty teaching two levels of developmental writing 
(MacArthur & Philippakos, 2012, 2013). The resulting curriculum included units of 
instruction on writing essays without sources in several genres (personal narrative, 
procedural, causal explanation, comparison, and argument), as well as procedures 
for professional development (workshops and coaching). Subsequently, a quasi- 
experimental study (MacArthur et al., 2015) was conducted involving two colleges, 
13 instructors, and 276 students (48% minority, 10% non-native English speakers); 
classes at two levels of developmental writing were included. The SSW curriculum 
was compared to control classes that received typical instruction for a full semester. 
SSW had a large effect on quality of argumentative writing (ES = 1.22). It also had 
a large effect on self-efficacy (confidence) and a moderate effect on mastery 
motivation.
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Next, a rigorous experimental study (MacArthur et al., 2019) was conducted at 
two community colleges with 19 instructors of developmental writing courses 
randomly assigned to treatment and control and 207 students (62% female; 57% 
minority, 12% non-native English speakers). The SSW approach had a large effect 
on quality of argumentative writing on a final exam (ES = 1.18). It also had positive 
effects on a standardized writing assessment (NAEP) (ES = 0.67) and on motivation 
outcomes – self-efficacy for writing and affect.

Having accumulated solid evidence of the effects of SSW in courses focused on 
teaching writing without sources, we returned to a semester of design research to 
extend the approach to include writing using sources, which required integration of 
reading and writing strategies. For success in college, students need to read source 
materials critically and synthesize information across sources to write their own 
critical essays. The change was consistent with movement in developmental 
education toward integrated reading and writing and corequisite courses focused on 
tasks typical of FYC. Strategies were added to support critical reading and note- 
taking, writing summary-response papers, and integrating source information into 
essays. Like the writing strategies, these new strategies were based on genre analysis 
and supported students in considering author/source, audience, and purpose and in 
using genre elements in taking notes, summarizing, and responding to source 
articles. Another experimental study (MacArthur et  al., 2021) was conducted in 
developmental writing courses at two community colleges with 23 instructors 
randomly assigned to treatment and control and 243 students. The primary outcome 
measure was an argumentative essay using two source articles. A moderate positive 
effect was found on quality of those essays (ES  =  .58, p  <  .01). However, no 
significant effects were found on the standardized essay or on the motivational 
variables.

Most recently, a quasi-experimental study (Nefferdorf, 2020) evaluated an 
adapted version of the course in a compressed developmental writing course that 
met 4  days a week for 4 weeks at the start of the semester, leaving time for an 
11-week FYC class. The curriculum included writing of summary-response papers 
and essays with sources. Five instructors (2 T, 3 C) and 65 students participated. The 
SSW approach had a large effect on the quality of argumentative essays with sources 
(ES  =  0.97). No significant effects were found on grades in the subsequent 
FYC course.

Components of SSW The research results do not tell us which of the components 
of SSW were responsible for the positive effects on writing performance and 
motivation. However, it is important to consider which components are critical and 
even how components might be implemented and adapted in a variety of settings, 
for example, in IRW or corequisite courses, or even in FYC.  Teaching writing 
strategies is hardly a new idea in college writing; rhetorical analysis, brainstorming, 
idea mapping, outlining, and using rubrics for evaluation are often mentioned in 
college writing texts. Thus, it is important to understand what components or 
instructional features make the approach work. We think about this in terms of three 
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questions: What strategies to teach? What pedagogical strategies are important? 
How to develop independent self-regulation?

The writing and reading strategies in SSW integrate rhetorical knowledge of 
genres (Rose & Martin, 2012) with cognitive processes used by proficient writers 
(Hayes, 1996). In particular, the strategies draw on research on text-structure based 
strategies for writing (Englert et al., 1991) and reading (Bogaerds-Hazenberg et al., 
2020). The purposes and organizational structures of genres integrate the strategies 
for planning, revising, and critical reading. For planning, students analyze author 
and purpose, choose an appropriate genre, and use knowledge of the elements of 
that genre to guide brainstorming and organizing ideas graphically during planning. 
Evaluation and revision is guided by rubrics based on the same genre elements. The 
strategies for critical reading likewise involve rhetorical analysis and identification 
of main ideas based on the genre elements. Notes from reading are used to write 
summary-response papers, which prepare them to integrate sources in their 
own essays.

The pedagogical methods are based on extensive research in strategy instruction 
(Graham et al., 2016; Harris & Graham, 2009). Students who have limited experience 
with academic writing need explicit instruction to develop knowledge about genres 
and effective writing processes. Instruction in a new genre begins with discussion of 
the purpose of the genre and analysis of good and weak examples. Then the 
instructor models use of the strategy, thinking aloud to make the cognitive and 
metacognitive processes visible. Students and teachers engage in collaborative 
practice followed by guided practice. Students are prepared for peer review via 
more modeling and collaborative practice of applying a genre-specific rubric to 
evaluate and make revision suggestions. The instructor also provides feedback and 
an editing lesson before students revise their papers. To support independence, 
students write a second paper with less support.

The importance of metacognitive, self-regulation strategies has been demon-
strated by research on SRSD (Harris & Graham, 2009). Following that model, stu-
dents learn self-regulation strategies for goal setting, task management, progress 
monitoring, and reflection. Drawing on terminology from community colleges 
(Bickerstaff et al., 2017), these strategies are called Strategies for Academic Success. 
As in SRSD, instructors discuss the importance of taking control of the writing 
process and include self-regulation comments in their think-aloud modeling. 
However, the primary means for developing self-regulation is regular reflection in 
journals about goals, strategies, and progress together with class discussion based 
on the journal reflections. The class discussions provide group support as students 
learn that they can take control of the writing process and begin to see themselves 
as writers (Oyserman, 2007).

Finally, a key aspect of self-regulation is the development of skill in self- 
evaluation of writing. Two meta-analytic reviews (Graham et al., 2015; Hillocks, 
1986) found positive effects on writing quality from instruction in evaluation crite-
ria. Furthermore, research has demonstrated the value of giving feedback during 
peer review (Cho & MacArthur, 2011; Philippakos & MacArthur, 2016), which 
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provides practice in evaluation. In SSW, evaluation criteria and revision processes 
are introduced at the start of each genre-based unit of instruction through discussion 
and evaluation of good and weak essays. Also, students are prepared for peer review 
by collaborative practice evaluating essays by unknown peers and making specific 
suggestions for improvement.

3  Implications for Research and Practice

Research on developmental writing and alternatives for underprepared students has 
made substantial progress over the past decade. Some research has shown benefits 
of developmental writing for students placed in lower-level courses (Boatman & 
Long, 2018), and research shows that students who persist in completing 
developmental courses do well (Bailey et al., 2010; Chen, 2016). However, research 
has also shown consistently that many students who would have been placed in 
development writing or reading courses based on placement tests can be successful 
in FYC and make better progress in subsequent classes (Valentine et  al., 2017; 
Woods et al., 2019). Thus, developmental courses can serve as a barrier to college 
success for some students, particularly those right below the cutoff for placement in 
FYC.  Placement in developmental education delays college work and may be 
discouraging. Following logically from these findings, many states and colleges 
have implemented reforms involving the use multiple measures for placement, 
including high school GPA or courses taken in addition to a placement test. These 
reforms to placement have shown some success in improving outcomes (Bailey 
et al., 2016; Barnett et al., 2020; Cullinan et al., 2019).

Other reform efforts have involved restructuring courses. One alternative that has 
shown success is corequisite courses that allow students to take FYC without delay 
but still receive extra instructional support (Adams et al., 2009; Cho et al., 2012; 
Daugherty et al., 2018; Jenkins et al., 2010; Miller et al., 2020; Ran & Lin, 2019). 
These programs avoid the potential problems of developmental courses while still 
recognizing the needs of some students who are underprepared for college writing. 
Short of placing students directly in FYC, efforts to accelerate progress by combin-
ing reading and writing courses or reducing the levels of developmental courses 
have also shown promise (Edgecombe et al., 2014; Hodara & Jaggars, 2014).

However, the research on restructuring courses has also provided indications that 
such restructured courses are more likely to be successful when the reforms are 
initiated by faculty and new courses are carefully designed to prepare students for 
FYC. These findings suggest the need for more research on pedagogical methods. 
In K-12 education, substantial bodies of research provide evidence-based 
instructional practices for writing and reading instruction (Graham et  al., 2016). 
However, the same cannot be said about instruction for underprepared college 
students (Perin & Holschuh, 2019). As shown by the example of the SSW project, 
improvements in instruction can have large effects on students’ writing performance. 
Further research on instruction in postsecondary settings is much needed.
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One promising area for such research is investigation of strategy instruction. A 
large body of research with elementary and secondary students (Graham et  al., 
2016) has shown substantial positive effects on writing quality and reading 
comprehension, both for students with disabilities and for typical students. One 
possible direction for that research is to adapt components of the SSW instruction 
to varied settings. For example, the revising strategies using genre-specific rubrics 
and careful preparation for peer review could be studied in a variety of classes from 
developmental writing to corequisite classes to FYC.  Research shows positive 
effects of peer review, but only when students receive some instruction in how to 
evaluate writing and give helpful feedback (Graham & Perin, 2007; MacArthur, 
2016). Another possibility is to add instruction in metacognitive, self-regulation 
strategies to writing courses using journal writing and class discussion. Many 
community colleges offer separate courses in study strategies, but those strategies 
might be learned more effectively in challenging writing courses where the strategies 
are tied directly to specific academic tasks; students might be more likely to see the 
benefits of such strategies on their work and grades. Another line of research could 
explore which students benefit from strategy instruction and whether students at 
different achievement levels need different amounts of systematic instruction. For 
example, in the context of a corequisite course, the typical students might only need 
explanations or brief demonstrations of strategies, whereas underprepared students 
might need more extensive think-aloud modeling, collaborative practice, and 
guidance in applying them. One final suggestion is for more research on strategies 
for critical reading of sources and integration of ideas from sources into students 
own writing. Research on such ‘synthesis writing’ (van Ockenburg et al., 2019) has 
raised interesting questions about the cognitive processes required for success in 
such tasks. The approach in the SSW curriculum could doubtless be improved. 
Writing using sources is substantially harder than writing without that requirement.

It is time for research on structural changes in developmental courses to be inte-
grated with research on instructional methods. Although there is a wealth of profes-
sional knowledge in the field about effective instruction, systematic outcomes- based 
research provides a valuable service in understanding which methods work well and 
which students benefit from them.
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Influence of Disclosure Topic 
and Linguistic Perspective on Expressive 
Writing

Teresa Jacques , Ana P. Azzam, Francisca Costa, and Rui A. Alves 

Abstract Expressive writing is a form of writing in which a person discloses 
highly charged emotional episodes, such as the loss of a loved one or a life- 
threatening episode. Typically, such events are concealed and seem to exert a toll 
on health. Fortunately, written disclosure is frequently associated with increased 
well-being (Pennebaker & Smyth, 2016). In this chapter, we report on a writing 
study conducted with undergraduates in which we manipulated a disclosure topic 
(expressive writing or daily routine) and pronoun perspective (first person/self-
immersed; third person/self-distanced). The linguistic perspective that pronouns 
convey on discourse is likely not innocuous to a consideration of content and 
emotions shown in expressive writing. Studies have shown that using third person 
seems to facilitate self-distancing from the actual emotional experience (Kross 
and Ayduk, Advances in experimental social psychology. Elsevier Academic 
Press, 2017). Perhaps leading to increased expressiveness and increased self- 
regulation. One hundred and ten texts collected in 15 min writing sessions were 
analysed by automated linguistic analyses (using HandSpy 3.0) and evaluated by 
independent judges, to study the linguistic features and emotional content of the 
texts. We found that the trauma groups wrote using a higher number of different 
function words and higher lexical density and the self-distanced groups showed 
higher idea density, in comparison to the other groups. In addition, the self- 
distanced trauma group wrote using a higher number of positive words, in com-
parison to the self-immersed group. This is a push forward in the field of expressive 
writing as it might encourage others to start using non-traditional expressive writ-
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ing prompts and to analyse linguistic and emotional content used during writing. 
These findings are framed and discussed at the light of the well-known Graham’s 
Writer(s)-Within-Community model (Educ Psychol 53:258–279, 2018a).

Keywords Expressive writing · Emotion regulation · Self-distancing · Linguistic 
perspective

As noted by Graham (1982), composition is a powerful tool for exploring thought 
and fulfil emotional needs. In 1986, Pennebaker and Beall created a writing task that 
uses writing to face and manage emotions – the expressive writing paradigm. This 
paradigm involves writing about a personally traumatic experience, encouraging the 
writer to immerse in the feelings and emotions associated with the event. Particiants 
are usually asked to write about the trauma for one or more consecutive days, for 
15–30 min each day. This paradigm has shown that when people transform their 
feelings and thoughts about personally upsetting experiences into language, their 
physical and mental health often improve (Frattaroli, 2006; Smyth, 1998; Valtonen, 
2020). The positive link between expressive writing and well-being has been attrib-
uted to several sources: writing about difficult events can facilitate the purging of 
unwanted thoughts, increase the stress relieving effects of self-disclosure and help 
make sense of emotionally troubling events, leading to a more efficient manage-
ment of personal feelings and emotions (D’Mello & Mills, 2014; Smyth & 
Pennebaker, 2008). Even when participants cry or report being upset by expressive 
writing, they generally find that it was a valuable and meaningful experience 
(Pennebaker & Chung, 2007).

When people remember negative autobiographical experiences, they tend to 
adopt a self-immersed perspective in which they visualise their experience happen-
ing all over again through their own eyes (Grossmann & Kross, 2010). Linguistically 
this is often reflected in the use of first-person pronouns, which was the case in the 
original expressive writing experiment (Pennebaker & Beall, 1986). However, 
Kross and collaborators (2005) noticed that when writing about negative events in 
the third person perspective, participants reported lower levels of distress in com-
parison to first person. They coined this as a “self-distanced perspective”. Self- 
distanced writing is thought to be beneficial because it helps reflect about the event 
from an outsider’s point of view, reducing negative affect and rumination (Kross 
et al., 2005), and increase the ability to recognize and reappraise emotions (Kross & 
Ayduk, 2017). Linguistically, perspective also appears to influence affect, with par-
ticipants who complete third person expressive writing reporting less negative affect 
in comparison to those who complete first person expressive writing (Yasinski et al., 
2016), particularly when self-distancing is spontaneous (Ayduk & Kross, 2010). 
Overall, self-distancing appears to alter the representation of the negative experi-
ence (Park et al., 2016).
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The recent Graham’s Writer(s)-Within-community model (WWC; 2018a) inte-
grates and expands various writing conceptualizations, situating writing within 
communities. This model specifies the cognitive resources that community mem-
bers bring to writing, such as long-term memory, working memory and executive 
control. The memories associated with a traumatic event are stored in long-term 
memory, while also housing all of the writing knowledge acquired as a result of the 
collective experiences in writing communities, including knowledge about emo-
tional reactions to writing under different conditions (Graham, 2018a, b).

The ability to write about traumatic events is also dependent on working mem-
ory. Working memory refers to limited and temporary storage that can hold infor-
mation necessary for action (Diamond, 2006). Likely, emotional content needs to be 
stored in long-term memory and be activated within working memory where it can 
be processed (Graham, 2018a). Working memory enables the regulation of atten-
tion, any writing production processes, and emotions, particularly it should be 
engaged in emotion regulation during writing (Graham, 2018a), key components of 
expressive writing. This connection between working memory and long-term mem-
ory also seems to be underlying the cognitive reserve mechanism (Sandry et al., 
2015; Sandry & Sumowski, 2014), a beneficial mechanism for those who have 
experienced traumatic events (Rakesh et al., 2019).

Some important control processes that are involved in remembering and describ-
ing a traumatic event are related to executive control – goal setting, planning, moni-
toring, and reviewing (Zimmerman & Risemberg, 1997). These four processes can 
be applied to all aspects of the writing process (Zimmerman & Risemberg, 1997), 
and happen in conjunction with the purpose set by the communities where writing 
happens (Graham, 2018a). For example, when participants are assigned to write 
about their most upsetting life event, they will use these processes to shape their 
narrative, personalizing it in the process, with their own vision of the experience. 
Formulating goals can occur at any point during writing, before starting to write 
(e.g. control emotions) and while writing (e.g. including examples and understand-
able facts about the traumatic event). Use of long-term memory resources during 
production processes are always moderated by emotions (Graham, 2018a). Positive 
or negative emotions can increase writing effort and can merge with information 
stored in long-term memory, to moderate the relationship between emotions and 
writing (Graham, 2018a). Ultimately, emotions influence what a writer decides their 
final text will be (Pekrun et al., 2007).

An important method to study expressive writing is through automated linguistic 
analysis. These tools can help study expressive writing in two ways: facilitate rou-
tine word analysis and help identify recurring patterns occurring in the text (Pirnay- 
Dummer, 2016). When conducting linguistic analysis on expressive writing texts, 
Pennebaker (2011) found that the more participants naturally changed their use of 
first person singular pronouns (e.g., I, me) compared with other pronouns (e.g., we, 
they), the better their health became after writing. This is an example of a situation 
where language style affected the benefits of expressive writing.
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Language style – how people speak or write – can therefore reveal aspects of 
someone’s life (Pennebaker, 2011). This can be studied by analysing two types of 
words: Content words and function words. Content words are words charged with 
meaning, used for labelling, and necessary to convey an idea. They include nouns, 
verbs and most modifiers, such as adjectives and adverbs. Function words are used 
to connect and organize content words. By themselves function words have little 
meaning (Pennebaker, 2011), but can reflect objects and events in our lives, since 
with function words we can change linguistic perspective without even noticing 
(Pennebaker, 2011). They serve as the cement that holds the content words together 
(Pennebaker & Chung, 2007). For example, a content word like car can trigger a 
mental image but the word she, by itself, can not. However, function words – pro-
nouns, or propositions, articles, conjunctions, and auxiliary verbs are used fre-
quently and often for social purposes (Pennebaker & Chung, 2007). When people 
write using first person singular pronouns, they are focusing the attention of the text 
on the self, while most other pronouns focus on others (Pennebaker & Chung, 
2007). The use of third person pronouns appears to be linked to adaptive coping and 
physical health benefits (Pennebaker & Chung, 2007). For example, switching from 
high rates of “I” to high rates of other personal pronouns when writing about upset-
ting live events, has been linked to health improvements after expressive writing 
(Campbell & Pennebaker, 2003). Sequence of perspective switching also showed 
positive health related outcomes, with changing from first person to third person 
perspective reducing distress associated with memories in people with a diagnosis 
of dysphoria (Williams & Moulds, 2008). Overall, perspective switching – what 
happens when someone starts thinking about their own traumatic experience in a 
self-distanced perspective – appears to result in higher cognitive mechanism word 
usage (for example, realise and understand; Seih et  al., 2011; Pennebaker et  al., 
1997). Function word usage has also been associated with decreased anxiety symp-
toms and distress caused by a traumatic event (Mackenzie et al., 2008).

Two other important linguistic features in the study of emotionally charged texts 
are lexical density and idea density. Lexical density refers to the ratio between the 
number of content words and the total number of words in a text (Halliday, 1985; 
Johansson, 2008). Texts with high lexical density usually occur when the writer 
uses more subordinate clauses, which might be indicative of few function words 
used (Laufer & Nation, 1995). Because of this, texts with lower density tend to be 
more understandable (Gregori-Signes & Clavel-Arroitia, 2015). A text can include 
many different words and still have low lexical density, if it includes a large variety 
of pronouns and auxiliary words (types of function words) instead of nouns and 
lexical verbs (Gregori-Signes & Clavel-Arroitia, 2015). These authors have found 
for example, that lexical density was lower in first year university students in com-
parison to fourth year students. Finally, idea density (also known as prepositional 
density) is a measure of how much information was contained in a sentence relative 
to the number of words used (Chand et al., 2012; Farias et al., 2012). For example, 
the sentence “I grew up in France” has two prepositions (“I grew up” and “in 
France”), therefore idea density for this sentence would be 2 divided by 5 (total 
number of words in the sentence). A study that followed nuns from young adulthood 
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to old age found that the nuns that showed lower idea density in diaries during 
young adulthood were more likely to have a cognitive impairment/dementia diagno-
sis when they grew older (Snowdon et al., 1996).

Several measures have been proposed to measure emotional content during 
writing, such as emotional impact, emotional valence, and emotional integration. 
Emotional intensity refers to the arousal associated with an object, event, or situ-
ation, giving information about the way participants reflect on their experiences 
(Bradley & Lang, 1994). For example, if the tone of a text is negative, the inten-
sity of the experience is higher than a text with a more positive tone or value. 
Differences in levels of affect intensity also reflect differences in the intensity of 
the emotional experience (Bachorowski & Braaten, 1994). Emotion intensity is 
important to study in expressive writing since it is related to emotion regulation 
processes (Dixon- Gordon et al., 2015). Since in this study we are not measuring 
the intensity of emotions on the writer, but on the reader, we call it emotional 
impact. Emotional valance has been defined by VandenBos (2007) as the value 
associated with a stimulus expressed on a continuum from negative to positive, 
describing the attractiveness (positive valence) or aversiveness (negative valence) 
of stimuli along a continuum (Costanzi et al., 2019). A previous study using lin-
guistic analysis showed that using a high number of positive words combined with 
a moderate number of negative words during writing is related to improvements 
in health (Pennebaker, 1997).

Another important measure is emotional integration, particularly when studying 
traumatic memories. Emotional integration is a type of “healthy” emotion regula-
tion that involves accessing and expressing negative as well as positive feelings 
(Roth et al., 2009). It seems that the extent to which emotions are linked with the 
momories of the event (cognitive-emotional distinctiveness; CED), is negatively 
associated with PTSD, with those with PTSD showing lower levels of CED com-
pared to those without (Boals & Rubin, 2011).

1  Objectives and Aims

In this study, we aimed to examine the role of linguistic features and emotional 
content during expressive writing, within the homeward of the Writer(s)-Within- 
community model of writing (Graham, 2018a). Participants were randomly 
assigned to one of four groups: one of two trauma groups, writing about a trau-
matic or stressful life experience, either in a self-immersed or self-distanced per-
spective, and one of two control groups, writing about their daily routine either in 
a self-immersed or self-distanced perspective. Participants in all four groups were 
compared on linguistic measures: number of words, different words, function 
words, different function words, content words, different content words, average 
word length, function and content word length, number of sentences, lexical den-
sity and idea density and positive and negative emotion words; and emotional 
impact, valence and emotional integration. We expected the linguistic features of 
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the written texts, particularly content and function words, to show differences 
between topics and perspectives. More specifically, we expected participants in 
the trauma groups to write using more function and content words in comparison 
to the control groups, and the self- distanced trauma group to write using more 
function words in comparison to the self-immersed trauma group (Hypothesis 1, 
H1). Regarding emotional word usage, we expected participants in the self- 
distanced trauma group to write using more positive emotional words in compari-
son to the self-immersed trauma group, since they would have the opportunity to 
watch their own experience from an outsider’s eyes (Hypothesis 2, H2). Finally, 
we expected emotional integration to be more present in self-distanced trauma 
writing (Hypothesis 3, H3).

2  Method

2.1  Participants

We recruited 110 undergraduates and randomly assigned them to one of four groups: 
two trauma groups writing either in the first person (n = 29; range = 17–51 years, 
M = 20.1, SD = 6.50; 16% male), or in the third person (n = 28; range = 18–26 years, 
M = 19.6, SD = 2.12; 10,7% male), two control groups writing either in the first 
person (n = 28; range = 18–39 years, M = 19.9, SD = 4.54; 21.7% male) or in the 
third person (n  = 29; range = 18–53 years, M  = 21.1, SD  = 6.84; 20,7% male). 
Permission from the ethics committee at the University of Porto, Faculty of 
Psychology and Education Science was received, to conduct the study (process 
3–12/2016). All participants were native Portuguese speakers and received course 
credits for their participation.

2.2  Instruments

 HandSpy 3.0

To record and analyse the participants written text we used HandSpy 3.0 (Alves 
et al., 2019) and Neo smartpens M1 (Neo Smartpen Inc., Scotts Valley, CA, USA). 
HandSpy measured: (1) the linguistic features of the written texts: number of words, 
different words, function words, different function words and content words, differ-
ent content words, average word length, function and content word length; number 
of sentences; lexical density and idea density; and (2) the positive and negative 
emotional words. The emotional vocabulary analysis was done using the Portuguese 
version of EMOTAIX (Costa, 2012; Piolat & Bannour, 2009), which is included in 
HandSpy 3.0. EMOTAIX lists Portuguese emotion words according to their positive 
or negative valence. We calculated the total positive emotion words and total of 
negative emotion words used by each group.
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 Trauma Categories

Participants wrote about a variety of traumatic experiences classified by two inde-
pendent judges. From the extensive content analysis of the texts, two independent 
judges identified a set of 11 categories representing the emotional content written by 
the participants. The 11 categories that emerged were: bullying, death, disease, 
romantic and intimacy relationships, harassment or sexual abuse, threat to physical 
integrity, domestic violence, divorce and/or parental conflicts, family conflicts, 
mental health at risk and others topics. As expected, for the control group, the only 
category that emerged was “daily routine”. Regarding the prevalence of the emo-
tional categories in the sample, mental health at risk was at 16%, death 14%, threat 
to physical integrity 12%, parents’ conflicts and divorce 11%, romantic and inti-
macy relations 9%; the categories harassment and sexual abuse and domestic vio-
lence and family conflicts were both at 7%, followed by bullying (5%) and disease 
(4%). The category “other topics” represented 9% of the emotional texts.

 Emotional Impact and Valence and Integration

To measure emotional impact, valence and emotional integration, two independent 
blind judges were asked to analyse all written texts. Emotional impact and valence 
was measured using the Self-Assessment Manikin (SAM) scale (Bradley & Lang, 
1994). SAM is an affective assessment scale showing a manikin depicting different 
levels of emotional activation. SAM was used to measure the impact on the reader 
of emotional content and valence of the emotion in the text. Emotional impact was 
measured through a set of graphic figures that represent a continuum according to 
excitement felt in the body, in a scale of 1 (most relaxed manikin) to 5 (great distur-
bance). Emotional valence was measured using 5 manikins ranging from a very sad 
face to a very happy one. For emotional integration, the judges rated the level of 
emotional integration that was shown by each text, using a Likert scale, from 1 (not 
integrated at all) to 5 (completely integrated).

Agreement between judges was measured using intraclass correlation coefficient 
was calculated for all measures. The correlation was significantly high for both 
emotional impact, (ICC = .978) and valence of emotion (ICC = .904). Finally, the 
correlation regarding emotional integration (ICC = .984) was also high.

2.3  Procedure

The data collection took place in a dedicated laboratory. Prior to data collection, 
students were informed about the experimental procedures and informed of the vol-
untary nature of their participation. Anonymity of their participation and confiden-
tiality of all data were collected, along with informed consent.
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After signing the informed consent participants were taken to an isolated part of 
the room, and received a closed envelope containing the writing prompts. 
Researchers conducting the experiment were blind regarding the participants’ 
experimental condition, as the envelopes were shuffled. Participants in the emo-
tional group wrote about the most traumatic experience of their life, and those in the 
control group wrote about their daily routine, either in the first person singular (I; 
self-immersed) or using third person pronouns (She/He; self-distanced). Every par-
ticipant wrote for 15 min. All participants were debriefed at the end.

2.4  Data Analysis

The emotional and control group were compared on linguistic features, emotional 
words used, emotional impact, emotional valence and emotional integration. Before 
data analysis four participants were removed from the analysis for not complying to 
the instructions given during the writing task (e.g. writing in the first person when 
asked to write in the third person). Outliers were identified through box plot analy-
sis based on the interquartile range (1.5 × IQR) and removed from the database by 
assigning missing values to the outlier variables. All measures were analysed using 
2 × 2 ANOVA, with topic (emotional group, control group) and perspective (“I”, 
“She/He”) as between-subject factors, with the α threshold set at .05.

3  Results

3.1  Descriptive Statistics

Table 1 displays descriptive statistics, as well as F and p values, for all linguistic 
features, including positive and negative emotion words, emotional impact and 
valence, and emotional integration.

3.2  Linguistic Features (H1)

To analyse the linguistic features of the written text we conducted a 2 × 2 ANOVA, 
with the linguistic features as dependent variables and topic and perspective as fixed 
factors. Results showed that for topic there were no between subject differences for 
number of words (F < 1), different words (F < 1), function words (F < 1), con-
tent words,

F(1, 106) = 2.91, p =  .09, different content words, F(1, 106) = 2.91, p =  .09, 
number of sentences (F < 1) and idea density (F < 1). There were significant between 
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Table 1 Descriptive statistics, f and p values for linguistic features, positive and negative emotion 
words, emotional impact, valance, and emotional integration

Trauma group Control group
Self-immersed 
(n = 29)

Self-distanced 
(n = 26)

Self-immersed 
(n = 28)

Self-distanced 
(n = 27)

Measures M (SD) M (SD) M (SD) M (SD)

Number of words 321 (64.11) 338.58 (74.25) 333.04 (68.17) 345.7 (71.77)
Different words 140.97 (22.1) 143.85 (21.82) 143.14 (23.10) 142.67 (24.18)
Function words 167.93 (37.51) 175.65 (42.62) 166.39 (39.82) 175.19 (39.21)
Different function 
words

39.79 (4.79) 38.85 (5.56) 32.75 (5.89) 30.89 (6.30)

Content words 152.52 (30.91) 162.31 (34.27) 166.04 (30.51) 169.93 (34.25)
Different content 
words

107.17 (20.38) 111.27 (18.94) 115.32 (19.36) 116.26 (21.90)

Word length 4.06 (0.22) 4.12 (0.24) 3.86 (0.16) 3.93 (0.20)
Function word 
length

2.53 (0.15) 2.5 (0.15) 2.16 (0.14) 2.19 (0.16)

Content word 
length

5.74 (0.38) 5.82 (0.39) 5.55 (0.25) 5.72 (0.35)

Number of 
sentences

17.31 (5.23) 16.12 (4.78) 15.82 (6.03) 17.04 (5.29)

Lexical density 0.48 (0.04) 0.48 (0.03) 0.50 (0.03) 0.49 (0.02)
Idea density 0.37 (0.10) 0.40 (0.18) 0.34 (0.10) 0.40 (0.10)
Positive emotion 
words

6.83 (5.33) 12.5 (5.65) 3.96 (2.81) 5.44 (4.26)

Negative emotion 
words

15.03 (6.00) 16.15 (7.00) 0.71 (1.65) 1.19 (1.82)

Emotional impact 3.48 (0.76) 3.75 (0.90) 1.09 (0.39) 1.07 (0.23)
Emotional valence 1.79 (.45) 1.73 (.53) 3.04 (.34) 3.03 (.31)
Emotional 
integration

2.29 (1.85) 2.15 (1.41)

Descriptive statistics for all linguistic features, positive and negative emotion words, emotional 
impact, valance, and emotional integration

group differences for topic in different function words, F(1, 106) = 48.35, p < .001, 
η2

p =  .31 with the trauma group writing, on average 7.50 more distinct function 
words. In addition, average word length, F(1, 106) = 22.67, p < .001, η2

p = .18, aver-
age function, F(1, 106) = 142.69, p < .001, η2

p = .57 and content word length, F(1, 
106) = 5.08, p = .03, η2

p = .05, had significant between group differences, with the 
trauma groups writing longer function and content words in comparison to the con-
trol group. Lexical density was lower in the trauma group, F(1, 106) = 9.70, p = .002, 
η2

p = .08, in comparison to the control group. Regarding perspective there were no 
between subject differences for number of words F(1, 106) = 1.3, p = .257, different 
words (F  <  1), function words, F(1, 106)  =  1.19, p  =  .278, content words, F(1, 
106) = 1.22, p = .272, different function words, F(1, 106) = 1.69, p = .196, different 
content words (F < 1), average word length, F(1, 106) = 2.23, p =  .278, average 
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function word, (F < 1) and content word length, F(1, 106) = 3.63, p = .06, number 
of sentences (F  <  1), and lexical density, (F  <  1). There were only significant 
between groups differences in perspective for idea density, F(1, 106) = 4.37, p = .04, 
η2

p = .04, with the third person groups showing higher idea density. For interaction 
between condition and perspective no linguistic feature was significantly different.

 Positive and Negative Emotional Words (H2)

To analyse the positive and negative emotional words in the text we conducted a 
2 × 2 ANOVA, with total positive emotional words and total negative emotional 
words as dependent variables and topic and perspective as fixed factors. The 
between-subjects ANOVA showed that there were significant differences between 
topic (trauma vs. control), for both positive, F(1, 106) = 31.39, p < .001, η2

p = .23, 
and negative emotional words, F(1, 106) = 260.68, p <  .001, η2

p =  .71, with the 
trauma group using on average 4.96 more positive words and 14.65 more negative 
words in comparison to the control group. In addition there were significant between 
group differences for perspective in positive emotional words, F(1, 106) = 16.32, 
p < .001, η2

p = .13, but not for negative words, (F < 1). Results also showed a signifi-
cant interaction between topic and perspective for positive emotional words, F(1, 
106) = 5.61, p = .02, η2

p = .05, with the self-distanced trauma group using on aver-
age 5.8 more positive words (see Fig.  1). The same was not found for negative 
words (F < 1).
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Fig. 1 Average total number of positive and negative emotion words used for all groups. Note. 
Average total number of positive and negative emotion words used for both trauma/expressive 
groups (self-immersed and self-distanced) and both control groups (self-immersed and self- 
distanced). The separate bars represent the trauma and the control group. Greater values indicate 
higher number of words used. Line bars represent standard error of the mean
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3.3  Emotional Impact, Valence and Emotional 
Integration (H3)

Regarding the analysis for emotional impact, the test of between subjects effects 
showed significant differences between topic, F(1,106) = 443.59, p < .001, η2

p = .81, 
with perspective showing similar between subject results, F(1,106) = 1.09, p = .298. 
Valence of emotional valence, showed similar results, with significant between sub-
ject effects of condition, F(1,106) = 257.31, p < .001, η2

p = .709, while perspective 
did not show significant differences (F  <  1). For emotional integration, a 2  ×  2 
ANOVA showed significant between subject differences for topic, F(1,106) = 914.44, 
p < .001, η2

p = .896, while perspective did not (F < 1).

4  Discussion

Using the Writer(s)-Within-community model of writing (Graham, 2018a) and the 
expressive writing paradigm we designed the current study to test if topic and per-
spective had an impact on the linguistic features and emotional content of the writ-
ten texts. We expected the participants in the trauma groups to show differences in 
linguistic features, particularly in content and function words in comparison to the 
control groups. We also expected the self-distanced trauma group to write using 
more function words in comparison to the self-immersed trauma group (H1). In 
addition, we expected participants in the self-distanced trauma group to use more 
positive emotional words during writing in comparison to the self-immersed trauma 
group (H2). Finally, we hypothesised that emotional integration would be more 
prevalent in the self-distanced trauma writing group, in comparison to the other 
three groups (H3).

4.1  Linguistic Features (H1)

Results showed that the trauma writing groups used a higher number of different 
function words in comparison to the control groups. There was no significant differ-
ence in different content words used. Frequent change of pronouns (a type of func-
tion word) may be linked to improved health. For example, Campbell and Pennebaker 
(2003) found that those who frequently switched the use of personal pronouns, par-
ticularly from first to third person showed greater health improvements in the 
months following, compared to those who did not. These improvements have been 
linked to the notion that first person singular pronouns suggest attention on the self, 
while most other pronouns suggest that the person is attending to other individuals, 
and the more people make reference to others, the healthier they become (Chung & 
Pennebaker, 2007). Function word usage has also been liked to decreased anxiety 
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symptoms and distress directly caused by the traumatic event (Mackenzie et  al., 
2008). In this study, trauma group participants used more diverse function words, 
which can be indicative of a complex storytelling emerging from expressive writing. 
We propose that this might be one of the reasons why expressive writing keeps 
showing positive health effects (see Frattaroli, 2006). Future studies should con-
tinue to investigate if function word usage is one of the reasons why expressive 
writing leads to health improvements, as Pennebaker & Smyth (2016) has previ-
ously suggested.

Lexical density results further show that content words usage was lower in the 
trauma groups. Texts with lower density usually indicate that the writers used more 
pronouns and auxiliary words (types of function words) instead of nouns and lexical 
verbs, for example, proficient university level writers have been shown to write texts 
with lower lexical density when compared to less proficient writers (Gregori-Signes 
& Clavel-Arroitia, 2015).

In addition, self-distanced groups had higher idea density than self-immersed 
groups. Higher idea density has been shown to act as a possible indicator of cogni-
tive reserve (Engelman, et al., 2010). The opposite (lower idea density) has been 
used as a marker of likelihood for dementia (Engelman, et al., 2010; Snowdon et al., 
1996), and decline in cognitive functioning (Farias et al., 2012). It appears that writ-
ing about a traumatic event can lead to more diversity of function word usage and 
higher idea density, which might reflect improved well-being and higher cognitive 
reserve, respectively. Previous studies (Sandry et al., 2015; Sandry & Sumowski, 
2014) have linked cognitive reserve with both working memory and long-term 
memory, suggesting that working memory might be the mechanism underlying the 
positive relationship between cognitive reserve and long-term memory. It appears 
that self-distanced writing could possibly have an impact on both working memory 
and long-term memory. This makes sense, as working memory houses the processes 
involving executive control of remembering and describing (Zimmerman & 
Risemberg, 1997) and long-term memory houses the memories associated with 
“traumatic” experiences (Graham, 2018a). Future studies should analyse word 
usage in more detail since it can provide further evidence for the benefits of expres-
sive writing and self-distanced expressive writing.

4.2  Positive and Negative Emotional Words (H2)

As far as we know this is the first study that analysed emotional word usage in self- 
distanced expressive writing. Our results showed that the trauma writing groups 
used on average more negative and positive words in comparison to the control 
groups. More negative word usage in trauma groups in comparison to control groups 
is to be expected, since the participants in the trauma group wrote about a traumatic 
event, and the control group about their daily routine, which was not expected to 
include significant emotion word usage, if at all. These results are similar to Cohn 
et al. (2004), that analysed blog entries following 9/11. These entries showed very 
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high use of negative emotions following the event, along with a drop of positive 
emotion word usage. However, positive emotion word usage increased to higher 
than before the event, 10 days after.

In our study, the self-distanced trauma group used on average more positive 
words in comparison to the self-immersed trauma writing group. An increase of 
positive emotional word usage was expected, since writing in third-person perspec-
tive is associated with new interpretations of events and the promotion of insight 
and closure (Kross et al., 2012). A previous study showed different results, finding 
lower emotional reactivity during self-distanced writing, since third-person pro-
nouns were associated with fewer use of anxiety words during writing (Giovanetti 
et al., 2019). More research is needed that measures emotion word usage during 
writing. In the WWC model, Graham (2018a) proposed that positive and negative 
emotions can help store information in long-term memory, to moderate the relation-
ship between emotions and writing. This is because emotions influence what a 
writer decides their final text will be (Pekrun et al., 2007).

4.3  Emotional Impact, Valence & Emotional Integration (H3)

Emotional impact, valence and integration only showed significant differences 
between the trauma and the control groups. This was to be expected since the con-
trol group was not supposed to write an emotional text. These findings are neverthe-
less relevant for the use of both self-immersed and self-distanced writing as possible 
tools to re-think a traumatic event, since in our study, both appear to have equivalent 
impact, valence levels and levels of integration of the event. Emotion impact is 
important to consider when comparing the use of emotion regulation strategies in 
response to different emotions, since it plays a role in emotion regulation (Dixon- 
Gordon et al., 2015). Emotional integration shows the extent to which the traumatic 
event has become integrated into one’s life (Boals & Rubin, 2011), and in our study, 
perspective did not affect integration.

Our study should be read keeping in mind the following limitations: First, the 
participants reported on a variety of traumatic experiences. Future studies might 
consider using a population sharing similar traumatic events. Second, the expressive 
writing prompts used were heavily based on the original expressive writing para-
digm. Using different and/or novel expressive writing prompts could shed light on 
the role of the writing instruction on the effects of writing.

5  Conclusion

With this study we wanted to examine the role of the linguistic features and emo-
tional content during expressive writing. To our knowledge, this is the first time 
linguistic and emotional measures during expressive writing have been compared 
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and integrated into the Writer(s)-Within-community model of writing. This model 
proposes three mechanisms involved in writing: Long-term memory resources, con-
trol mechanisms and production processes, all of which moderated by emotions, 
personality traits and physical states. Our study, viewed under the light of this 
model, shed light on how working memory and long-term memory might affect 
writing style (different function words, lexical density, idea density, and positive 
and negative emotional words).

We found that the trauma groups wrote using a higher number of different func-
tion words and lower lexical density and the self-distanced groups showing higher 
idea density. These results might be indicators of more control mechanisms at work 
during writing, particularly working memory. In addition, the self-distanced trauma 
group wrote using a higher number of positive words, in comparison to the immer-
sion group, suggesting that expressive writing might affect long-term memory 
resources. This is a push forward in the field of expressive writing as it might 
encourage others to start using a non-traditional expressive writing prompt: self- 
distanced expressive writing. In addition, we hope it might encourage other research-
ers to analyse the linguistic features and emotional vocabulary usage during writing.
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Abstract This paper aims to reveal textual evaluations in students’ written peer 
feedback. One English reading and writing course in China was connected with one 
writing-as-processes course in an American university. During the 10 weeks of the 
research, 21 out of 24 students from the American university, many of whom were 
ESL writers, and 20 participants from the university in China, all of whom were 
EFL writers, read the same article and wrote with the same essay prompt. Students 
were assigned with one overseas partner (or two partners on rare occasions) for peer 
feedback and then revised their essay with their decisions about the feedback 
accordingly. From this peer feedback activity, four corpora consisting of Chinese 
and American university students’ written comments and responses were estab-
lished. The Attitude system within the Appraisal framework (Martin and White, 
Language of evaluation: appraisal in English. Palgrave Macmillan, 2005) developed 
within the Systemic Functional Linguistics paradigm was adopted as the analytical 
tool. The study found that while giving feedback, both Chinese and American stu-
dents exhibited a prevalence of Appreciation items over Affect and Judgement ones; 
American students employed significantly more positive Affect items than Chinese 
students did, and Chinese students used more negative Judgement items than 
American students did. When responding to peers’ written comments, Chinese stu-
dents foregrounded Judgement values while American students focused more on 
Appreciation subcategory; Chinese students used significantly more positive Affect 
items and Judgement items than American students did. We conclude that the nature 
of writing task, cultural traditions and personal learning experiences are some of the 
factors contributing to student reviewers’ use of evaluative resources in their written 
comments.
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1  Introduction

Peer feedback, which is named differently as “peer review”, “peer editing”, “peer 
evaluation”, or “peer response” in various literature, refers to the practice of stu-
dents assuming responsibilities in commenting on each other’s drafts in written and 
oral formats during the process of writing (Liu & Hansen, 2002, p. 1). It has been 
informed by various theoretical sources, such as process theory of writing, collab-
orative learning, communicative language teaching, and sociocultural theories (e.g. 
Vygotsky’s Zone of Proximal Development). Peer feedback has been long and 
widely practiced in first language (L1) and second language (L2) classrooms, and 
has been reported to have cognitive, social, linguistic and affective benefits for lan-
guage learning (for details, see Hyland & Hyland, 2006; Liu & Hansen, 2002).

The past decades have witnessed an exponential increase in the study of peer 
feedback from various perspectives, such as the effect of peer feedback on L2 stu-
dent revisions and writing quality (Liu & Sadler, 2003; Lu & Law, 2012), the effects 
of training on students’ peer feedback performance (Min, 2006, 2008; Rahimi, 
2013), student interaction and participation in peer feedback (Villamil & de 
Guerrero, 1998), the comparison between teacher and peer feedback behaviors 
(Zhao, 2010), and computer-mediated peer feedback (Yang, 2015; Woo et al., 2013). 
However, few studies have examined students’ written peer feedback as a site of 
interaction between feedback givers and feedback receivers, nor examined how stu-
dent reviewers would employ evaluative strategies linguistically.

It has been widely acknowledged that writing is seen as a site of interaction 
between writers and readers, and through written text, writers construct solidarity 
and alignment with potential or target readers (Thompson, 2001). This kind of tex-
tual evaluation and interaction has been a well-established research area in aca-
demic context and different scholars for different purposes employ different terms 
to account for this phenomena, such as attitude (Halliday, 1994), stance (Biber & 
Finegan, 1989; Hyland, 1999), evaluation (Hunston & Thompson, 2000), metadis-
course (Crismore, 1989) and Appraisal (Martin, 2000). Though addressed from 
divergent approaches, previous studies on evaluation and interaction (e.g. Hood, 
2004; Hyland, 2002; Thompson, 2001) have all shown that a proper management of 
interpersonal language is essential in constructing a critical voice and building 
persuasion.

Written peer feedback is interactive in nature, as that is the place where readers 
take on the role of evaluators and assess writers’ performance in an explicit manner. 
However, little research has examined written peer feedback from the perspective of 
evaluation.
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The current project was conducted between a university in China and a Hispanic- 
Serving Institution (HSI) in the U.S. The data were from students’ written com-
ments on their overseas peers’ essays over the course of 10  weeks from both 
writing-related classes. The purpose of this project was to study how Chinese and 
American university students adopted evaluative strategies in their cross-cultural 
written peer feedback activities.

2  Literature Review

2.1  Cross-cultural Rhetoric Research

Cross-cultural rhetoric (hereafter CR) is an area of research in second language 
acquisition that “examines differences and similarities in ESL (English as a second 
language) and EFL (English as a foreign language) writing across languages and 
cultures as well as across such different contexts as education and commerce” 
(Connor, 2002, p. 493). It originates from Kaplan’s (1966) pioneering work on the 
examination of paragraph organization of ESL students’ compositions. CR research 
has now become the flourishing domain of applied linguistics and one of the most 
studied areas within second language writing. Among them, the comparison 
between Chinese and English writing is one of the most studied areas.

One of the myths haunting cross-cultural rhetoric research between Chinese 
and English is that English writing by Chinese writers lacks critical stance and/or 
personal voice. Traditional social-cultural perspective has held that collectivism is 
a cultural pattern in China, and the Chinese people belong to groups of some kind 
which mainly function to maintain group cohesion and harmony. For example, 
Carson and Nelson (1994, 1996) found that in American university writing con-
ferences, Chinese students were normally not able to respond critically and con-
structively, but instead they took harmony-maintenance, or face-saving strategies 
which might not be helpful for writing development. Another widely circulated 
article is Shen (1989), which presented a vivid narration of his struggling process 
of learning English composition in America. He argued that Chinese society is 
collectivist- oriented and must always subordinate the personal identity “I” to the 
collective body “we” as being “timid, humble, modest” (Shen, 1989, p.  462). 
After studying for many years in an American individual-centered culture, he put 
on a new English “I” who was “confident, assertive, and aggressive” (ibidem). 
However, doubts are raised as to what extent these findings remain valid for cur-
rent Chinese society, considering these studies were conducted more than three 
decades ago. While describing the current education system in China, Jin and 
Cortazzi (2011, p.2) rightfully pointed out that, “since the pace of development is 
rapid, and education in China is expanding and undergoing reforms in a context 
of social change, many specific figures will be outdated as soon as they are 
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published.” Although they wrote specifically about the constantly rapid develop-
ment in the education system, this is actually the case for almost every aspect of 
Chinese society as a whole. An up-to- date account of Chinese students’ English 
writing is therefore warranted.

There have been increasing efforts to seek a linguistic account of the issue of 
personal voice in writing. For example, Wu and Rubin (2000) examined the rela-
tionship between writers’ collectivist/individualist tendencies and their uses of a 
multitude of linguistic features. In their study, 40 Taiwanese university EFL stu-
dents wrote in both English and Chinese, and 40 first-year American students wrote 
in English. All participants were assessed for their collectivist/individualist tenden-
cies through a sentence completion test. All essays were coded based on a set of 
categories alleged to indicate collectivist/individualist world views, such as direct-
ness/indirectness, personal disclosure, and assertiveness. For example, the place-
ment of the thesis statement indicates the level of directness/indirectness, and the 
use of first and third person pronouns signify the degree of personal disclosure and 
collectivist concepts. The study found that Taiwanese students’ Chinese writing 
showed a relative indirectness, contained expressions of Confucian principles of 
humaneness and collective virtue, and placed great reliance on proverbs and other 
canonical expressions, whereas their English writing was characterized by little 
self-disclosure and low level of assertiveness.

The debate on whether Chinese students can inscribe their personal voice or 
express their explicit attitudes in their English writing is sure to continue, but previ-
ous studies are limited by having predominantly taken students’ timed writing in 
response to given prompt as the source of investigation. Alternative data sources, 
such as students’ written peer feedback can also be usefully considered to render a 
more comprehensive view on this debate.

2.2  Linguistic Study of Evaluation in Writing: 
Appraisal Framework

Evaluation is the broad umbrella term for the expression of the writer’s “attitude or 
stance towards, viewpoint on, or feelings about the entities or propositions that he 
or she is talking about” (Hunston & Thompson, 2000, p. 5). Textual evaluations can 
fulfill multiple functions. They can express the writer’s opinions and reflect the 
value system of the writer and their related community, align readers, and organize 
the discourse (Hunston & Thompson, 2000, p. 6). As mentioned above, there are 
various approaches for the study of textual interaction and evaluation. The one 
adopted for the current project is the Appraisal framework (Martin & White, 2005), 
evolved from Systemic Functional Linguistics (SFL) paradigm (Halliday & 
Matthiessen, 2004) which sees any language use perform three meta-functions 
simultaneously, namely ideational, interpersonal, and textual. The Appraisal 
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framework was developed to describe the various ways of linguistic realization of 
interpersonal meanings in language use.

The Appraisal framework is useful for the study of textual interaction for two 
practical considerations. First, the Appraisal framework has been by far the 
most comprehensive linguistic analytical framework for the analysis of interper-
sonal accounts. Hyland (2005) describes Appraisal as the “most systematic 
approach” for the study of evaluative language uses and states that it “offers a 
typology of evaluative resources available in English” (p. 174). Second, previ-
ous studies concerning the interpersonal features in writing have mainly focused 
on lexico-grammar analysis with few taking on a discourse-semantic approach. 
Although both approaches deal with meanings, the lexico-grammatical descrip-
tion “focuses on wordings at the level of the clause and below”, whereas the 
discourse-semantic approach adopted by the Appraisal framework “operates at 
a higher level of abstraction to model meanings above the clause, in the context 
of text” (White, 1998, p. 11). According to White (1998), compared to the lex-
ico-grammar approach, the “discourse- semantic orientated descriptions always 
have the potential to be more specific than general, to be more closely tailored 
to the communicative concerns of a particular context of situation, or group of 
related contexts of situation” (p. 73).

Appraisal framework has three subsystems: Attitude, Engagement, and 
Graduation, and each subsystem has its own subcategories. Figure 1 gives an overall 
view of the whole framework. In the current study, we focused only on the Attitude 
subsystem.

AFFECT

ATTITUDE        JUDGEMENT

Disclaim 

APPRECIATION

Contract

Proclaim 

APPRAISAL      ENGAGEMENT                              

Entertain

Expand 

Force 

Attribute     

GRADUATION 

Focus 

Fig. 1 Overview of appraisal framework. (Adapted from Martin & White, 2005, p. 38)
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Attitude is probably the most studied subsystem within Appraisal framework and 
is the umbrella term for evaluative language in attitudinal positioning in texts. It 
consists of three sub-categories: Affect, Judgement and Appreciation. Affect is con-
cerned with people’s emotional responses and feelings, such as happy or frightened. 
One useful dimension of classifying affectual values is concerned with whether, or 
not, the writer takes responsibility for the attitudinal value assessment, namely the 
Authorial-affect (1st-person) vs. non-Authorial-affect (2nd & 3rd person) (Martin 
& White, 2005). Authorial-affect means the writer is the source of emotional 
responses and takes responsibility for the evaluation conveyed. Example 1 below 
shows by using the first-person pronoun, the student writer demonstrated in an 
explicit manner his or her strong satisfaction with the peer’s suggestions. The rhe-
torical effect is that through foregrounding their subjective presence in the commu-
nicative process, a writer establishes an interpersonal rapport with the reader and 
invites the reader’s evaluation of their emotional responses (White, 2005).

Example 1
I like your word choices!!!

Judgement involves attitudinal evaluation of human beings and their behaviors 
by reference to social norms, customs, or rules, such as capable, honest. For writers, 
Judgement resources provide one of the most explicit means to inscribe their posi-
tions in texts, and they are concerned with esteem-oriented assessment, as well as 
moral and legal evaluations. Example 2 below illustrates that the student reviewer 
inscribed a positive judgement of the writer’s capacity in English writing.

Example 2
Other than that, and a few spelling mistakes, well done.

Appreciation subsystem consists of resources for aesthetic evaluation of things and 
entities, such as complex or important. Different from Judgement system, which focuses 
on human being and their behaviors, Appreciation primarily assesses the nature, value, 
and composition of inanimate entities. Example 3 below shows how the student reviewer 
thought about the tone in the given essay. We can see although the topic was regarded as 
interesting, the student reviewer assessed the level of formality as too high.

Example 3
It’s interesting [+appreciation], I thought yours was rather too formal 
[−appreciation].

Affect, Judgement and Appreciation constitute an interconnected and interactive 
system of evaluation. They are all motivated by affectual response with Judgement 
institutionalizing affectual positioning with respect to human behaviors and 
Appreciation institutionalizing affectual positioning with respect to product and pro-
cess. Another feature of the Attitude system is that Attitude values can be positive or 
negative. For example, to be happy is a kind of positive affect while to be afraid refers 
to the feeling of insecurity, thus coded as negative. In Appraisal coding practice, posi-
tive and negative values are normally indicated by “+” and “−” respectively.
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2.3  Related Studies on Peer Feedback Strategies

Recent years have witnessed a growing interest in studying students’ strategies for 
giving and receiving feedback orally or in written forms (e.g., Nguyen, 2008a, b; 
Patchan et al., 2016; Yu & Lee, 2015, 2016). It has been found that student reviewers 
employed linguistic, social, and cognitive strategies during the process of providing 
feedback, which attracted different reader responses and led to different revision 
behaviors. For example, drawing on activity theory, Yu and Lee (2016) explored the 
peer feedback strategies adopted by four Chinese EFL learners in group peer feed-
back activities. Data sources involved video recordings of peer feedback sessions, 
semi-structured interviews, stimulated recalls, and drafts of student L2 writing. It 
was found that the four students employed five major strategies in peer feedback, 
namely using L1 Mandarin Chinese, employing L2 writing criteria, adopting rules 
of group activity, seeking help from teachers, and playing different roles. In another 
case study of two Chinese EFL university students’ peer feedback practices and the 
factors influencing their feedback practices, Yu and Lee (2015) found that, although 
one participant in the study primarily focused on form and surface-level issues (like 
grammar errors), another participant endeavored to balance his feedback coverage 
and paid more attention to fluency of writing, content and idea development, and 
vocabulary use. Overall, the two participants in the study both provided specific and 
negative and critical feedback. This finding is different from conventional belief 
(e.g., Carson & Nelson, 1994, 1996) that due to the negative influencer of Chinese 
cultural traditions, Chinese students prefer to value practices such as face protection 
and maintenance of group harmony. Yu and Lee (2015, 2016) argued that, apart 
from explaining Chinese students’ peer feedback processes, beliefs and behaviors 
from a cultural tradition perspective, it is equally important to situate students’ feed-
back practices within individual students’ unique learning experiences.

Patchan et al. (2016) have attempted to examine how features of peer feedback 
influence students’ likelihood of implementation and how implementable comments 
enhance the writers’ ability to revise. They obtained written samples and reviewer 
comments from 432 students from an Introduction to Psychological Science course in 
an American university. From the written comments, they identified two general types 
of feedback features, namely cognitive and affectual. In the study, cognitive feedback 
features included summarization, feedback specificity, explanations and scope, and 
affectual features referred to affective language, particularly the use of praises and 
negative comments. The study found that 64% of all comments included some form 
of praise and 52% of all comments included only praise. Furthermore, 12% of all 
comments contained praises aiming to mitigate a criticism comment. It was also 
found that praise comments affected students’ likelihood of implementation, but not 
the quality of their revisions. Another interesting finding from the study is that stu-
dents were 10% less likely to implement the comments if they received mitigating 
praises. In other words, although praise overall may have a motivating effect on a 
writer, praise being used to mitigate or soften the tone of a critique may have an unin-
tended effect of allowing the writer to overlook the problem.
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Nguyen (2008a, b) studied pragmatic failure phenomenon in Vietnamese English 
learners’ criticisms in peer-feedback. Thirty-six Vietnamese English learners com-
pleted a 250-word argumentative essay and were then arranged into dyads for peer- 
feedback conversations. It was found that Vietnamese English learners varied in 
their choice of criticism strategies and formulae compared to the Australian native 
English speakers. For example, Vietnamese English learners tended to be less direct 
than native English speakers with less use of direct criticisms; instead, they tended 
to use more offensive indirect criticisms such as demands, like “you must.” The 
students were more likely to announce their peers’ problems rather than just describe 
them. When suggesting solutions, their suggestions sounded more imposing and 
assertive than native English speakers. The Vietnamese students tended to use less 
modifiers to reduce the potential face-threatening effects of their criticisms.

In short, the study on students’ peer feedback strategies has been attracting 
increasing attention. However, previous studies mainly examined students’ prac-
tices in giving feedback while few studies looked at how students responded to 
feedback received. Secondly, few studies have investigated student reviewers’ strat-
egy use in giving and responding to feedback from an evaluation perspective. Hence, 
the purpose of this study is to investigate how Chinese and American students used 
evaluative language in providing and responding to their peers’ written feedback by 
applying the Appraisal framework. The specific research questions of the current 
study are as follows:

 1. What sub-categories of the Attitude subsystem of the Appraisal framework are 
present in Chinese university students’ written feedback to American university 
students’ English writing, and in Chinese university students’ written responses 
to American university students’ written feedback?

 2. What sub-categories of the Attitude subsystem of the Appraisal framework are 
present in American university students’ written feedback to Chinese university 
students’ English writing, and in American university students’ written responses 
to Chinese university students’ written feedback?

 3. What are the similar or different patterns in the use of sub-categories of the 
Attitude subsystem of the Appraisal framework in Chinese and American univer-
sity students’ provision of written feedback and their responses to peers’ written 
feedback?

3  Methodology

3.1  Context of the Study

The study was IRB-approved and conducted at an American research university and a 
prestigious university in a coastal metropolis in China. The university in China has 
approximately 42,000 students, of which around 2500 are international students. The 
American university has approximately 56,000 students, with over 60% of its under-
graduates being Latino/Hispanic (National Center for Education Statistics, n.d.).
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For the current study, one English reading and writing course in China was paired 
with one writing-as-processes course in the American university. In the 10 weeks of 
the research, 21 out of 24 students from the American university, many of whom were 
ESL writers, and 20 participants from the university in China, all of whom were EFL 
writers, read the same article and wrote with the same essay prompt. The article was 
published in New Yorker, that is “Live and Learn: Why We Have College”, providing 
a conceptual framework to understand the nature of higher education. After reading 
this paper, students wrote an essay on the topic, “Why I Attend College.”

Students were assigned with one overseas partner (or two partners for three 
pairs) for peer feedback and then revised their essay based on their decisions about 
the feedback received; they submitted their final draft for grading.

3.2  Stages of Peer Feedback

There were three stages from the first draft to the final draft in the current study. 
During writing processes, written peer feedback, occurring from the second to the 
third stage, acted as an important measure to improve student writers’ reader aware-
ness and knowledge about writing. In the first stage, students completed their first 
draft of the essays and received a brief peer feedback training session. The training 
introduced benefits of giving and taking feedback, procedures of peer feedback, and 
the proper language use in written feedback. During the second stage, the Chinese 
students were randomly paired with their American counterparts. Within each pair, 
participating students were asked to read and comment on the overseas partner’ 
drafts with the help of a feedback rubric. The rubric consists of eight questions and 
revolves around issues like essay structure (i.e., paragraphing, topic sentence, thesis 
statement), idea development, evidence and supports, grammar, and vocabulary. 
Students were encouraged to provide as much feedback as possible related to those 
categories. Students were also asked to annotate within the essay their comments by 
using the Comment and Track Changes function of MS Word.

During the third stage, students responded to the comments provided by partners 
from the other country. They were asked to evaluate how they would incorporate 
their partner’s comments into the revision process. After this round of re-feedback, 
students had to revise their writing considering the peer feedback activities and 
submit the final version to instructor for scoring.

3.3  Corpora of Written Peer Feedback

As mentioned above, all participating students first provided initial feedback to their 
counterparts’ English writing and then responded to the feedback they received. 
Therefore, by the end of this project, four types of students’ written feedback were col-
lected, namely Chinese and American university students’ initial feedback on their 
peers’ English writing, and their responses to feedback they have received. While 
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Table 1 General information of the four corpora

Corpus 
name Sources of comments Size

C-A-1 Chinese university students’ feedback on American university 
students’ writing

9194 words

A-C-1 American university students’ feedback on Chinese university 
students’ writing

10,779 
words

C-A-2 Chinese university students’ responses to feedback given by 
American university students

5476 words

A-C-2 American university students’ responses to feedback given by 
Chinese university students

5068 words

compiling the corpora, we noticed that students included in their comments many direct 
quotations from their peers’ essays. To have these corpora represent only students’ own 
use of language, we decided to delete direct quotations students included from their 
peers’ essays. In the end, we have four corpora amounting to 30, 517 words in total. 
Table 1 gives an overview of the nature of the four corpora and their size respectively.

3.4  Appraisal Coding

To conduct a valid coding of Appraisal items, a combination of bottom-up and top- 
down approach was adopted in the current study (Martin & White, 2005). By taking 
a bottom-up approach, coders could focus on the lexical and grammatical expres-
sions of appraisal values. However, one danger of this bottom-up approach of cod-
ing Appraisal values is over-coding because, at times, too much focus on specific 
linguistic entities can run the risk of the coder ignoring their surrounding context 
and thus coding more than necessary. At this time, a top-down approach can help 
minimize over-coding because this approach takes a top-down reading of the coding 
work, namely a “prosodic perspective” (Martin & White, 2005, p. 85) and can detect 
and iron out inappropriate coding. In the present study, a top-down reading of the 
coding work was performed once a bottom-up coding of the essay was completed.

To establish coder reliability, the first author and a research assistant indepen-
dently coded Appraisal items in the four corpora. In total, we achieved an 81% point 
by point agreement for all coding. Differences in coding were resolved through 
discussions and consensus.

4  Results and Discussion

In this section, we report on the results of the analysis of Attitude coding on two 
dimensions. The first dimension was to see how Chinese and American students 
employed Attitude items in their initial provision of feedback and their responses to 
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feedback received. Within this dimension, we examined how Chinese and American 
students used Attitude items in their written feedback from a within group angle, 
and then compared the two groups’ Attitude uses from a cross-group angle. The 
second dimension examined how Chinese and American students used Attitude 
items across the initial giving feedback to their responses to feedback received.

As the four corpora are of different size in the following analysis, all occurrences 
of Attitude items were normalized to an article with 1000 words to make the data 
comparable. To compare the mean differences in the use of Attitude items, the 
Mann-Whitney test, a non-parameter equivalent of the t-test, was employed. Statistic 
package SPSS was used to run the Mann-Whitney tests.

4.1  Attitude Items in the Initial Provision of Feedback

Table 2 includes the frequency of Attitude items in Chinese and American univer-
sity students’ initial written feedback to their peers’ essays. Overall, American stu-
dents employed 822 instances of Attitude items and Chinese students used 749 
items, but there was no significant difference (U (24,24) = 248, p > .05).

Chinese and American students exhibited a similar pattern of Attitude resources. 
That is, there were predominantly more Appreciation items in both C-A-1 (72.0%) 
and A-C-1 (72.5%) than Affect and Judgement ones. In fact, in both C-A-1 and 
A-C-1, Affect and Judgement items only took up similarly small proportions. 
Specifically, in C-A-1, Affect items took up 12.6% and Judgement 15.5%; in A-C-1, 
Affect items amounted to 13.7% and Judgement 13.8%. The predominance of 
Appreciation resources pertains to the very nature of the writing task. In this round 
of reviewing, students’ foci were on the technical aspects of the essay, such as struc-
ture, content, and grammar; these are all inanimate entities, hence more Appreciation 
items. The resultant rhetorical effect of the predominance of Appreciation values is 
that students’ written feedback sound more appreciative than emotional or judg-
mental (Hood, 2004). In other words, while evaluating peers’ essays, both Chinese 
and American university students seemed to refrain from disclosing too many per-
sonal emotions, and they avoided direct ethical or moral evaluations.

Table 2 Attitude items in C-A-1 and A-C-1 during the initial provision of feedback

Chinese students’ written 
feedback (C-A-1)

American students’ written 
feedback (A-C-1)

Mean SD % Mean SD %

Affect Positive 6.07 9.36 8.9 8.55 7.10 11.3
Negative 3.05 3.30 3.6 2.18 2.99 2.4

Appreciation Positive 40.03 18.15 47.4 41.03 21.03 51.2
Negative 19.21 13.02 24.6 15.67 9.86 21.3

Judgement Positive 6.56 6.07 8.3 7.79 6.64 10.2
Negative 5.99 5.81 7.2 2.64 3.26 3.5
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Regarding the polarity of Attitude evaluations, more than half of Attitude 
resources were positive in both C-A-1 (64.63%) and A-C-1 (72.75%). Specifically, 
this prevalence of positive tone was observed across all the subsystems, namely 
Affect, Appreciation, and Judgement, across the two corpora. This consistent pat-
tern of positive tone suggests that, overall, both Chinese and American students 
seemed to show satisfaction with and recognition of the value of peers’ essays, and 
a positive assessment of peers’ writing practices.

Apart from the above mentioned overall patterns, there are another two note-
worthy differences between C-A-1 and A-C-1. First, American students 
employed significantly more positive Affect items (M = 8.55) than Chinese stu-
dents (M = 6.07) (U(24,24) = 160, p < .01). Compared with Chinese students, 
American students used more Authorial-affect in their feedback, which indi-
cates that the writer takes responsibility for the attitudinal value assessment, 
functioning to pose a strong personal voice or evaluative stance. This finding 
seems to accord with what traditional CR research has disclosed about Chinese 
students’ unwillingness to explicitly reveal their personal affect in writing 
(Carson & Nelson, 1994, 1996; Shen, 1989). Linguistically, as Examples 4 and 
5 show, American students were more likely to explicitly encode their positive 
affect of satisfaction towards Chinese students’ writing by the structure of “I 
like/love.”

Example 4
This is a strong example, I like [+affect] it. (C1B, A-C-1).

Example 5
I really like [+affect] the use of this word and the image it creates. (C3B, A-C-1).

This finding is different from what Liu and McCabe (2017) had found out in their 
corpora of Chinese and British university students’ English writing. In Liu and 
McCabe’s (2017) study, they found that Chinese university students employed sig-
nificantly more Authorial-affect items in the same argumentative writing than their 
British counterparts did, and they suggested that the resultant rhetorical effect was 
to make Chinese students’ English writing sound more personal and informal, hav-
ing the potential effect of negatively assessed by writing instructors. However, in the 
current study, as peer feedback is interactional in nature, this kind of foregrounded 
Affect has the potential to project a clear writer identity (Hyland, 2002) and help 
position the potential audience attitudinally.

Secondly, Chinese students used more negative Judgement items (M = 5.99) 
than American students (M = 2.64) (U(24,24) = 175, p < .05). This result supports 
findings from Nguyen’s (2008a, b) study, in which Vietnamese English learners 
also used more criticisms than Australian writers. In both C-A-1and A-C-1, most 
of the negative Judgement items were attributed to the negative evaluation of 
feedback receivers’ incompetence in writing. In other words, the appraisees were 
their peers. For example, in Example 6, the Chinese student identified some mis-
spelling mistakes in the American counterpart’s essay, whereas in Example 7, the 
American student thought the Chinese student did not write the introductory para-
graph well.
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Example 6
There are some issues of word choices. First, the writer misspells the word “illus-
trate” in the first paragraph [-judgement] (E1, C-A-1).

Example 7
I feel like you finished the introductory paragraph too quickly [-judgement], so you 
didn’t [-judgement] really have much of a chance to introduce. (C1A, A-C-1).

However, a careful examination of C-A-1 reveals that, in the Chinese students’ 
corpora, there were still a sizable proportion of the negative Judgement items com-
ing from Chinese students’ negative evaluation of their own inability to understand, 
nor comment on their peers’ writing. In other words, the appraisees of these nega-
tive Judgments were Chinese students themselves as Examples 8 and 9 below show.

Example 8
But maybe I misunderstand the author’s idea [-judgement], aren’t there two topic 
sentences in the passage? (E14, C-A-1).

Example 9
I don’t quite understand this sentence [-judgement], would you mind explaining it? 
(E10, C-A-1).

These types of statements of uncertainty about writing problems are regarded as 
one of the strategies for indirect criticisms (Nguyen, 2008a, b), and its purpose is to 
raise appraisees’ awareness of the inappropriateness of their writing practices.

4.2  Attitude Items in Students’ Responses 
to Feedback Received

Table 3 shows the distribution of Attitude items across the three subsystems in 
Chinese and American students’ written responses to the feedback their overseas 
partners have provided. Numerically speaking, Chinese students employed signifi-
cantly more Attitude items (M = 137.58) than American students (M = 64.50) (U(24, 
24) = 27, p < .01). More specifically, there were both more positive (U(24, 24) = 44, 
p < .01) and negative Attitude items (U(24, 24) = 192, p < .05) in Chinese students’ 
written responses than in American students’ ones.

As to the three subsystems, it is evident from Table 3 that in Chinese students’ 
responses to their American counterparts’ comments (C-A-2), Judgement items 
took up the biggest proportion, amounting to 46.7% while Appreciation and Affect 
items were 36.3% and 17.0% respectively. In American students’ responses to 
Chinese peers’ comments (A-C-2), more than half of the Attitudinal items were 
encoded as Appreciation, amounting to 57.2%, whereas Judgement and Affect items 
were 23.0% and 19.8%, respectively. This revealed a different attitude orientation 
between the two groups of students, namely the Chinese students foregrounded 
judgements of American students’ capacities and their reviewing practices, whereas 
American students focused more on the appreciation of Chinese students’ essays.
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Table 3 Attitudinal items in students’ responses to feedback received

Chinese students’ written feedback 
(C-A-2)

American students’ written 
feedback (A-C-2)

Mean SD % Mean SD %

Affect Positive 18.49(104) 11.19 14.0 9.48(55) 7.88 14.9
Negative 3.87(22) 4.69 3.0 2.71(18) 4.20 4.9

Appreciation Positive 37.39(198) 19.39 26.7 27.42(156) 19.28 42.3
Negative 10.56(72) 10.44 9.7 9.17(55) 11.57 14.9

Judgement Positive 57.50(289) 19.82 38.9 12.62(69) 12.97 18.7
Negative 9.77(58) 8.75 7.8 3.11(16) 5.43 4.3

Taking a between group perspective, Chinese students used significantly more 
Judgement items (M = 67.27) than American students (M = 15.72) (U(24,24) = 17, 
p < .01). A closer examination of students’ written responses showed that a large 
proportion of Chinese students’ Judgement items were encoded by expressing their 
gratitude to American students’ provision of revision suggestions, as Example 10 
shows. However, this type of explicit “thank you” evaluation of feedback givers’ 
efforts was rare in American students’ feedback.

Example 10
Thank you [+judgement] for your suggestions. (C1A, C-A-2).

Another noteworthy difference is that Chinese students employed significantly 
more positive Affect statements (M = 18.49) than American students (M = 9.48) 
(U(24,24) = 142, p <  .05). Specifically, Chinese students encoded more affectual 
inclination items, indicating their readiness to adopt their American peers’ advice 
and revise their essays accordingly. This type of evaluation was mostly realized 
through the structure of “I’ll try to do something” as shown in Examples 11 and 12.

Example 11
Thank you. I’ll try to [+affect] build more on my introduction and your example is 
helpful. (C4A, C-A-2).

Example 12
I had not found an adequate one when I wrote the essay, but I will try to [+affect] 
find one if necessary. (C8, C-A-2).

4.3  Attitude Items in Chinese Students’ Initial Written 
Feedback and Their Responses to Feedback Received

Table 4 shows the use of Attitude items in Chinese students’ initial provision of feed-
back and their further responses to feedback received. Numerically speaking, Chinese 
students used significantly more Attitude values in their written responses to feedback 
received (C-A-2, Mean = 137.58) than in their initial feedback (C-A-1, Mean = 80.91) 
(U (24,24) = 27, p < 0.01). Specifically, this significant difference between C-A-2 and 
C-A-1 can be observed across Affect, Judgement and Appreciation.
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Table 4 Attitude items in Chinese students’ initial written feedback and their responses to 
feedback received

Chinese students’ written 
feedback (C-A-1)

Chinese students’ written 
feedback (C-A-2)

Mean SD % Mean SD %

Affect Positive 6.07 9.36 9.0 18.49 11.19 14.0
Negative 3.05 3.30 3.6 3.87 4.69 3.0

Appreciation Positive 40.03 18.15 47.4 37.39 19.39 26.7
Negative 19.21 13.02 24.6 10.56 10.44 9.7

Judgement Positive 6.56 6.07 8.3 57.50 19.82 38.9
Negative 5.99 5.81 7.2 9.77 8.75 7.8

As far as the polarity of Attitude values are concerned, in both C-A-1 and C-A-2, 
there were significantly more positive Attitude items than negative ones. Notably, 
there were significantly more positive Attitude items in C-A-2 (Mean = 113.39) 
than those in C-A-1 (Mean = 52.67) (U(24,24) = 24, p < 0.01). This shows that 
Chinese university students instilled more positive emotional responses than nega-
tive ones in their evaluation of peers’ written products and peers’ feedback prac-
tices. They sounded more emotionally positive and assertive when responding to 
peer’s feedback than when giving feedback.

Across each of the three subsystems, there were three other important differ-
ences. First, there were significantly more positive Affect items in C-A-2 (M = 18.49) 
than in C-A-1 (M = 6.07) (U(24,24) = 88, p < 0.01). This difference was mainly 
attributed to the positive encoding of affectual inclinations in C-A-2 through 
expressing their readiness to take American counterparts’ suggestions and revise 
their essays accordingly as shown in Examples 11 and 12 above.

Second, there were significantly more negative Appreciation items in C-A-1 than 
in C-A-2 (U(24,24)  =  164, p  <  .01). This suggests that while giving feedback, 
Chinese students paid more attention to identify problems in their peers’ writing. 
Third, there were significantly more positive Judgement items in C-A-2 than in 
C-A-1(U(24,24)  =  3, p  <  .01). This difference is attributed to Chinese students’ 
expression of gratitude to their peers’ comments in C-A-2 as shown in Example 10 
above. These two differences seem to signify Chinese students’ changing percep-
tion of the targets for their textual evaluation. In the first round of reviewing, their 
focus of evaluation was the essay itself, whereas in the second round of reviewing, 
the artifact for evaluation was a combination of essays and peers’ reviewing 
practices.

4.4  Attitude Items in American Students’ Initial Written 
Feedback and Their Responses to Feedback Received

Table 5 shows the use of Attitude items in American students’ initial provision of 
feedback and their further responses to feedback received. Overall speaking, com-
pared to their Chinese counterparts, American students exhibited less variations in 
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Table 5 Attitude items in American students’ initial written feedback and their responses to 
feedback received

American students’ written 
feedback (A-C-1)

American students’ written 
feedback (A-C-2)

Mean SD % Mean SD %

Affect Positive 8.55(93) 7.10 11.3 9.48(55) 7.88 14.9
Negative 2.18(20) 2.99 2.4 2.71(18) 4.20 4.9

Appreciation Positive 41.03(421) 21.03 51.2 27.42(156) 19.28 42.3
Negative 15.67(175) 9.86 21.3 9.17(55) 11.57 14.9

Judgement Positive 7.79(84) 6.64 10.2 12.62(69) 12.97 18.7
Negative 2.64(29) 3.26 3.5 3.11(16) 5.43 4.3

their uses of Attitude items in both giving feedback and responding to feedback 
received.

The only significant difference was observed in American students’ use of 
Appreciation items. Specifically, there were significantly more Appreciation items 
in A-C-1 (M = 56.70) than in A-C-2 (M = 36.59) (U(24,24) = 158, p < 0.01). This 
is easy to understand as in the first round of feedback, students’ attention was on the 
paper writing, the inanimate entities, thus more Appreciation values.

5  Conclusions

This study reported some preliminary findings from a larger project on cross- 
cultural written peer feedback between Chinese and American university students in 
a reading and writing course. The aim of this chapter was to present numerical pat-
terns of the use of evaluative language in Chinese and American students’ written 
comments from a linguistic perspective. For this purpose, the Appraisal framework 
(Martin & White, 2005) developed from a Systemic Functional Linguistics perspec-
tive has been adopted as the analytical tool. There were some noteworthy patterns 
for the use of Appraisal items between the two groups of student reviewers at the 
two different stages of reviewing.

First, while giving feedback, a consistent pattern for the use of Attitude items is 
that both Chinese and American students exhibited a prevalence of Appreciation 
items over Affect and Judgement ones. There were two major differences at this 
stage of reviewing. One was that American students employed significantly more 
positive Affect items than Chinese students did, and another was that Chinese stu-
dents used more negative Judgement items than American students did.

Second, while responding to peers’ written comments, Chinese and American 
students demonstrated more variations than similarities. For example, Chinese stu-
dents foregrounded Judgement values while American students focused more on 
Appreciation subcategory; Chinese students used significantly more positive Affect 
items and Judgement items than American students did.
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Third, during the process of giving feedback and responding to feedback 
received, Chinese students exhibited more variations than American students did. 
On the one hand, the only significant difference observed in American students’ 
written comments across the two stages is that they used more Appreciation items 
in giving feedback than in responding to feedback received. On the other hand, 
Chinese students used more negative Appreciation items in giving feedback than in 
responding to feedback received; they also used significantly more positive Affect 
and Judgement items in responding to feedback received than in giving feedback.

Future studies can usefully expand this work from two perspectives. First, the 
current paper mainly focused on numerical description of Attitude items, so a fine- 
grained textual analysis for the linguistic realization of Attitude items is warranted. 
Second, this paper only included an examination of the Attitude subsystem. Thus, 
future studies may examine how students would position and align imagined audi-
ence by employing Engagement and Graduation values in their written comments.
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Hitching a Ride with Steve Graham 
Through the Galaxy of Writing Research

Tanya Santangelo, Michael Hebert, and Pamela Shanahan Bazis

Abstract Steve Graham’s legacy as a writing researcher may be best represented 
through his systematic reviews and meta-analyses. Through his reviews, he has 
hitchhiked through the literature and provided the field with a guide to the galaxy of 
writing research. The purpose of this chapter was to review Graham’s systematic 
reviews and place them within the context of a scoping review of all of the other 
systematic reviews of writing research. To do this, we conducted two separate 
reviews. First, we identified all of the reviews of writing research on Steve Graham’s 
curriculum vitae and grouped and reviewed them by type. Second, we conducted a 
scoping review of the writing research. We identified a total of 317 systematic 
reviews of the writing literature, of which 40 (13%) involved Steve Graham as an 
author. Of the 277 reviews that did not include Steve Graham as an author, 117 
(42%) cited Graham at-least once. Graham’s reviews have spanned 44 years (and 
counting) and included more than 2900 studies. We classified Graham’s reviews 
into three primary types: (1) instructional effectiveness, (2) group comparisons, and 
(3) general non-systematic reviews. Some of the major findings of Graham work 
include (a) the identification of more than 30 effective general practices for improv-
ing writing outcomes for students, (b) writing and writing instruction improve read-
ing and content learning, (c) students who are at-risk for learning difficulties due to 
reading, language, or ADHD also tend to perform lower than their typically devel-
oping peers in writing, and (d) some of his general reviews of the literature show a 
more complete picture of the writing literature in a particular area. The discussion 
includes ideas for how Graham’s work might be used to inform future writing 
research.
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1  Introduction: Sticking Our Thumb Out

Steve Graham has been one of the most prolific writing researchers of our time. He 
has published more than 450 manuscripts, including journal articles, book chapters, 
and white papers. His work covers an incredible array of topics around writing in 
education, including studies of the effectiveness of writing instructional approaches 
(e.g., Graham et  al., 2005), books on best practices of writing instruction (e.g., 
Graham et  al., 2019), examinations of writing assessment (e.g., Graham, 1987), 
surveys of writing teachers (e.g., Graham et al., 2014), correlational studies examin-
ing the relationships between writing and other variables (e.g., Kim & Graham, 
2022), and the development of theoretical models of writing (e.g., Graham, 2018). 
Alongside his wife Dr. Karen Harris, Graham also helped to develop Self-Regulated 
Strategy Development for writing, which has been one of the most widely-researched 
and effective writing approaches for improving writing outcomes for students, espe-
cially those with disabilities and writing difficulties. That said, some of Steve 
Graham’s most important contributions are arguably his systematic reviews and 
meta-analyses of the writing literature.

In his paper, Through the Looking Glass: Reflections of a Writing Scholar, 
Graham (2021) stated that he has found conducting systematic reviews of the litera-
ture useful for three reasons: (1) they have provided readers with a roadmap1 of 
what science tells us about writing, (2) they have broadened his knowledge about 
writing, and (3) they have helped him improved his own research through examin-
ing the strengths and weaknesses in the work of the field. Given Steve’s impacts on 
the field of writing, the fact that two of his reasons focused on how his reviews have 
influenced his own work speaks volumes about the importance of them. For the 
purposes of this chapter, however, we’re more interested in his first reason; if one 
systematic review is a roadmap, Steve’s collection of reviews and meta-analyses are 
an atlas that we can use to navigate our way through the galaxy of writing research.

1.1  A Vast and Unexplored Galaxy?

Although we describe the field of writing research as a “galaxy,” writing is often 
considered a neglected subject area. In 2003, the National Commission on Writing 
in America’s Schools and Colleges dubbed writing the Neglected “R” and pointed 

1 Steve conveniently used this road map metaphor within a paper in which he also tells his tales of 
hitchhiking.
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out that it had been left out of the school reform movement. Not much has changed 
since then. The National Commission on Writing no longer exists, and writing has 
generally been left out of the national conversation around assessing writing in 
grades K-12 in the United States. As of this writing, the most recent writing assess-
ment conducted by the National Assessment of Education Progress (NAEP) was in 
2011 (although a pilot test of digital writing was conducted in 2017), and the next 
National writing assessment is not scheduled until 2030 (U.S.  Department of 
Education, 2022). In comparison, the NAEP assessments of students’ reading and 
mathematics skills occur every two years. The lack of attention on writing assess-
ment is alarming.

In 2011a, Graham et al. suggested that states either (a) throw high-stakes writing 
assessments out or (b) make them better. At least one of the authors of that paper (i.e., 
Hebert) hoped states would choose the latter. Although researchers such as Hillocks 
(2002), have presented some compelling arguments opposing state writing assess-
ment due to how they can control learning in unintended ways, it is important to 
consider that not assessing student writing might lead to a lack of control altogether. 
As it stands, many U.S. states have historically assessed writing in only a few grade 
levels, such as grade 4, grade 8, and grade 12. It isn’t a stretch to hypothesize that 
this may be at-least part of the reason many teachers report not teaching writing, or 
report teaching writing only sporadically across many grade levels (Goodrich et al., 
2022; Graham et al., 2014; Hebert & Savaiano, 2020; Namkung et al. 2022; Powell 
et al., 2021).

1.2  Hitching a Ride on Steve Graham’s Rocketship

Despite the relative neglect of writing in schools, and the relative lack of writing 
research compared to reading research (Graham & Harris, 2019; Newell et  al., 
2014; Tate & Warschauer, 2022), an examination of the Steve Graham’s reviews and 
meta-analyses show that we actually know quite a lot about how to teach and assess 
writing effectively. In fact, Graham has published more than 47 reviews and meta- 
analyses, many of which identify effective writing practices. He writes them so fast, 
we sometimes think he must have 1.6 million pounds of rocket fuel2 propelling him. 
In fact, Steve recommends always having one or more systematic reviews in prog-
ress (see Graham, 2021), and he has influenced his students and collaborators to 
conduct their own meta-analyses and systematic reviews involving writing research 
(e.g., Cooper et al., 2022; Hebert et al., 2016; Powell et al., 2017). The point is, 
although writing may be the neglected R in practice, there has been a robust effort 
to study writing in education in the research community. As such, it is important to 

2 This was the amount of rocket fuel needed to send NASA’s Space Shuttle into orbit (NASA, 
2001). It wouldn’t surprise us if Steve used an equivalent amount of unsweetened iced tea and 
lemons for his meta-analyses.
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take stock of these reviews so that we can synthesize what we know about writing 
in schools and develop new research questions to push the field forward.

Based on the nature of this book as a collection of writings to honor Steve 
Graham, and the limited space we available for this chapter, we focus our attention 
primarily on Graham’s contributions to the writing review literature. However, we 
have also attempted to contextualize his contributions within the broader scope of 
systematic reviews and meta-analyses of writing conducted in the field of educa-
tion. Specifically, we conducted a scoping review of all of the systematic reviews 
and meta-analyses that have been conducted on writing in the field. We also identi-
fied that Steve’s review research seemed to fall into three broad categories: (1) sys-
tematic reviews of writing instructional/intervention research, (2) systematic 
reviews of population differences on writing outcomes, and (3) broad, non- 
systematic reviews of topics in the writing literature.

 Reviews of Writing Instruction/Intervention

Many reviews of the writing literature have been conducted to identify effective ways 
of improving writing outcomes for students. Meta-analysis is a special systematic 
review tool often used for this purpose, as it can be used to statistically average the 
effect of an instructional practice across multiple experiments. The use of meta- 
analysis has grown rapidly in its use for examining the effectiveness of educational 
approaches across the years; from a single meta-analysis in the field of education 
published in 1980 to 151 meta-analyses published in 2021 (based on a search of edu-
cation related meta-analyses in Web of Science, 2022). Meta-analyses of writing have 
been published over nearly as long of a period, beginning in 1984 with the first meta-
analysis of writing instruction published by George Hillocks (i.e., Hillocks, 1984).

Steve Graham has conducted a multitude of these systematic reviews and meta- 
analyses designed to examine he impacts of instruction on writing outcomes. Meta- 
analyses of writing instruction may include many different types of instructional 
practices, including multi-component writing programs, writing interventions 
focused on teaching students how to write in a specific genre (e.g., narrative or argu-
ment writing), or approaches to improving writing (e.g., strategy development). 
They may also include narrow instructional elements, such as using models or pro-
viding explicit handwriting instruction, which may be included within an instruc-
tional approach but are less comprehensive. For the purposes of this paper, we 
classify any study or review aimed at examining the effectiveness of some aspect of 
instruction or intervention for improving student writing into this category.

In addition to examining instructional impacts on writing outcomes, researchers 
have conducted reviews to examine whether writing has impacts on other learning 
outcomes. For example, Bangert-Drowns et  al. (2004) examined the impacts of 
writing on learning across content areas such as science, social studies, and mathe-
matics. Steve Graham has contributed reviews to this set of literature, as well. 
Therefore, we categorize and examine a subset of Graham’s reviews examining the 
impacts of writing or writing instruction on other learning outcomes.

T. Santangelo et al.
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 Reviews Comparing Populations

Although most used for examining instructional effectiveness, systematic reviews 
and meta-analyses can also be used to statistically compare non-experimental 
groups on a range of outcome measures. For example, one might compare the writ-
ing performance of boys with the writing performance of girls. As a special educa-
tion researcher, Graham has conducted several reviews to compare the writing of 
special populations of students with typically developing peers. Therefore, we iden-
tified reviews Steve conducted to examine comparisons between subpopulations of 
school-aged writers and summarize his findings.

 Broad Literature Reviews on a Topic or Population

Finally, some reviews of the writing literature are broader examinations of a specific 
aspects of writing (e.g., handwriting) or examinations of practices used across a 
broad population of learners (e.g., elementary or secondary grades). Steve Graham 
has also published several of these general reviews. In some cases, Graham has 
provided models of writing development or composition. In others, his purpose was 
to make recommendations for practice. Regardless, the purpose of these reviews 
appears to be to provide a broader understanding of a subset of writing literature. 
Graham also conducted several such reviews prior to the widespread use of system-
atic review and meta-analytic methods. Therefore, we examine these within a set of 
broad reviews of the literature.

2  Purpose of the Current Review: Mapping the Galaxy 
of Steve Graham’s Contributions

The purpose of this study is to honor and contextualize Steve Graham’s contri-
butions to writing research through his considerable commitment to conducting 
systematic reviews and meta-analyses of the educational writing literature. 
These contributions provide overviews and summaries of the research literature, 
generate new knowledge about writing through syntheses and analyses of find-
ings across related studies, and help to identify potential gaps in the literature or 
promising areas for new writing research questions and inquiry. To provide con-
text for Graham’s contributions, we conducted a scoping review of the educa-
tional writing research literature to identify the corpus of systematic reviews 
and meta-analyses. We provide an overview of Graham’s contributions by iden-
tifying and summarizing his systematic reviews and meta-analyses, and then 
situating them within the context of the larger corpus of systematic reviews we 
identified.

Hitching a Ride with Steve Graham Through the Galaxy of Writing Research
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3  Method: Blasting Off

Our method included two related searches. One was a search for reviews and meta- 
analyses conducted by Steve Graham. The second was a scoping review of the lit-
erature for all reviews and meta-analyses to put Steve Graham’s contributions into 
the context of the larger educational writing literature.

3.1  Mapping the Galaxy of Steve’s Reviews

For Graham’s work, we obtained the latest copy of his curriculum vitae (CV) from 
his webpage. Due to high overlap between Graham’s published manuscripts and 
conference presentations, we limited the studies included to reviews published in 
journals, in book chapters, or as white papers. When identifying studies from 
Graham’s CV, we searched for titles containing the words review, synthesis, meta- 
analysis, and overview. We then obtained all potential reviews and meta-analyses.

3.2  Scoping Review: The Constellation of Other Reviews 
of Writing

To identify writing reviews and meta-analyses conducted by the field, we included 
a systematic and comprehensive search of the literature involving databases, online 
resources, hand searches of selected sources, and ancestral searches. First, we used 
EBSCOhost to conduct a multi-database search of Academic Search Ultimate, 
ERIC, OminFile Full Text Mega (H.W.  Wilson), APA PsychArticles, and APA 
PsychInfo with two sets of Boolean search terms:

• Set 1 (9782 unique results): ((review of literature OR literature review OR meta-* 
OR systematic review OR synthesis) AND (written OR write OR writing OR 
compose OR composing))

• Set 2 (1377 unique results): ((review of literature OR literature review OR meta-* 
OR systematic review OR synthesis) AND (spell* OR keyboard* OR handwrit* 
OR grammar OR vocabulary))

Second, we searched websites developed by organizations committed to collecting 
and sharing research on evidence-based practices, including: (1) Best Evidence 
Encyclopedia, (2) Campbell Collaboration, (3) Carnegie Corporation, (4) Center 
on Instruction, (5) EPPI-Center, (6) Evidence for ESSA, and (7) What Works 
Clearinghouse. All studies related to writing or literacy were identified for fur-
ther review.

Third, we conducted hand-searches of three education-focused, synthesis- 
oriented journals:

T. Santangelo et al.



401

• Educational Psychology Review [1989–2020, 1(1)–32(4)];
• Educational Research Review [2006–2021, 1(1)–32]; and
• Review of Educational Research [1979–2021, 49(1)–91(1)]

Fourth, we conducted hand-searches of 18 handbooks that might include writing 
research, including: Best Practices in Writing Instruction (Graham et  al., 2019); 
Cambridge Handbook of Literacy (Olson & Torrance, 2009); Handbook of Family 
Literacy (Wasik, 2012); Handbook of Language and Literacy (Stone et al., 2016); 
Handbook of Orthography and Literacy (Joshi & Aaron, 2005); Handbook of 
Reading Disability Research (McGill-Franzen & Allington, 2011); Handbook of 
Reading Research (Birr Moje et  al., 2020); Handbook of Research in Second 
Language Teaching and Learning (Hinkel, 2017); Handbook of Writing Research 
(MacArthur et  al., 2016); International Handbook of Literacy and Technology 
(McKenna et al., 2006); Routledge Handbook of English Language Teaching (Hall, 
2016); Routledge Handbook of Language Learning and Technology (Farr & Murray, 
2016); Routledge Handbook of Literacy Studies (Rowsell & Pahl, 2015); Routledge 
Handbook of Second Language Acquisition (Gass & Mackey, 2012); Routledge 
International Handbook on English, Language, and Literacy Teaching (Wyse et al., 
2010); SAGE Handbook of Dyslexia (Reid et al., 2008); and SAGE Handbook of 
Early Childhood Literacy (Marsh & Larson, 2012).

Fifth, we manually screened the reference lists for all of the studies identified 
from other search methods that met our inclusion criteria. We evaluated references 
for inclusion/exclusion criteria and obtained any references that could not be 
excluded based on the title, if they were not already identified through other 
searches.

3.3  Inclusion Criteria

Following the searches, we identified relevant reviews using the following inclu-
sion/exclusion criteria:

 1. The review involved systematic syntheses or reviews of extant, primary research. 
To be considered systematic, the studies needed to include at least a basic 
description of critical methods, such as search procedures for locating studies, 
inclusion/exclusion criteria, or analytic approaches. (Note: We made exceptions 
for Graham’s general reviews of the literature to understand these contributions 
and due to their comprehensiveness.)

 2. The review included results for primary research that included:

 (a) writing instruction and/or
 (b) writing measures.

 3. The review involved research conducted for education-related purpose(s) and/or 
in education-related setting(s).
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 4. The review included analyses involving students from pre-kindergarten through 
higher education and/or their writing teachers/instructors.

 5. The review was published in 1979 or later. We used 1979 as a benchmark because 
it is when Steve Graham published his first literature review, and it also seemed 
to be the start of documentation of systematic search procedures for systematic 
searches of writing research (e.g., Hillocks, 1984). Without such documentation 
it was not possible to determine whether the review was systematic or targeted.

 6. The review was published in a location accessible to the authors, including:

 (a) peer-reviewed journals;
 (b) prominent, publicly-accessible organizational websites; or
 (c) academic, peer-reviewed/edited handbooks.

 7. The review was written in English.

3.4  Coding Studies

 Steve Graham’s Reviews

We had similar—but separate—coding procedures for Steve Graham’s reviews and 
other reviews. We first coded classified Steve’s reviews by whether they were (1) 
reviews of the effectiveness of educational practices, (2) comparisons of subpopula-
tions on their writing performance, or (3) general reviews of the literature for a 
specific writing skill or population. We further classified effectiveness reviews into 
two subcategories: (1a) those examining the impacts of practices on writing out-
comes, and (1b) those examining the impacts of practices or writing on other aca-
demic outcomes (e.g., reading, learning).

Next, we coded parameters of the review, including: type of review (i.e., system-
atic review, meta-analysis, systematic review with a meta-analysis, and general lit-
erature reviews); types of studies included in the review (e.g., experiments, 
quasi-experiments, single-case design, qualitative investigations); publication type 
(i.e., journal, book chapter, white paper); grade level of included students; type of 
included students (e.g., full-range of writing achievement levels, specific sub- 
populations of students with disabilities); and number of studies included in the 
review. We then coded the type of instruction, comparison, or purpose for the review, 
as well as the primary outcomes examined. Finally, we coded for the effect sizes, 
general findings of the review, or recommendations, depending on the type of review.

 Other Reviews

Because this scoping review was primarily concerned with summarizing Steve 
Graham’s contributions to the review literature for writing, we limited the coding of 
other reviews beyond the inclusion/exclusion criteria. To examine Graham’s 
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influence and contributions to these reviews of educational research on writing, we 
coded each review for:

• The total number of unique citations of Steve Graham’s work.
• The number of citations of one of Graham’s reviews or meta-analyses.
• Authors who were previously Graham’s students. We cross-referenced the author 

list from each review with Graham’s curriculum vitae doctoral advisees, post-
doctoral advisees, and Master’s student advisees. We also counted authors as one 
of Graham’s students if he served on their dissertation or thesis committee, to 
account for those types of mentorship roles. Although we can’t know whether 
Graham’s former students conducted reviews based on his influence, we know 
that a certain percentage of them did (including the first two authors of this scop-
ing review).

• Authors who have collaborated with Graham in some way, but were not former 
students. It is difficult (or impossible) to know whether Graham may have influ-
enced his collaborators to conduct their own reviews, whether his collaborators 
were influenced by his work when they conducted their reviews, or whether their 
collaboration began before or after they conducted their review. However, it is 
at-least possible that he may have influenced their work in some way. When 
cross referencing Graham’s CV to identify collaborators, we included co-authors 
of manuscripts or grants, co-presenters, key personnel on grants, editors of books 
Graham wrote chapters for, and authors of books Graham edited. We limited col-
leagues to individuals named on Graham’s CV.

3.5  Analyses

Following coding, we descriptively summarized the findings of Graham’s reviews 
and meta-analyses. We describe the findings within each category of review, iden-
tify potential gaps, and provided ranges of effects. We also use the number of stud-
ies in each review and effect sizes to provide recommendations about the relative 
strengths of the findings. Finally, we identify potential gaps in the literature and 
discuss areas where Graham’s reviews may need updating.

Next, we examined Graham’s corpus of reviews and meta-analyses in the context 
of all of the meta-analyses and writing reviews we identified in our scoping review. 
We compared Graham’s productivity to the total number of reviews, and examine 
his potential influence on the larger body of writing review literature.

4  Results: Galaxy Defining Discoveries

In total, we identified 40 reviews of the educational writing literature conducted by 
Steve Graham with various colleagues. As we examined the reviews, we were able 
to categorize them into three primary types of reviews: (1) instructional 
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effectiveness, (2) group comparisons, and (3) general. Instructional effectiveness 
reviews examined the effects of some type of instruction or intervention, which we 
further classified into two subcategories (i.e., impacts of practices on writing out-
comes, and impacts of practices or writing on other outcomes). Group comparison 
reviews examined differences in writing outcomes across two or more populations, 
modes of writing, and/or writing assessment procedures. General reviews were 
defined as comprehensive, but non-systematic reviews that were conducted by 
Graham and colleagues to provide an overview of an area of writing or research.

Graham’s reviews have spanned 44 years (and counting) and included more than 
2900 studies (although there is likely considerable overlap among the studies across 
reviews, and we counted all of the references in the general reviews). Thirty of the 
reviews are in peer-reviewed journals, five are book chapters, and five are white 
papers. Twenty-eight of the reviews included a meta-analysis, and seven reviews 
included examinations of qualitative research. A large majority of the reviews (90%) 
included studies involving multiple levels of schooling (e.g., elementary, middle, 
and high schools) and 27 (68%) involved studies that included students across the 
full-range of achievement levels. Nineteen reviews included examinations of stud-
ies specifically including analyses of students with disabilities. Table 1 includes a 
summary of the reviews by type.

4.1  Reviews of Instructional or Intervention Effectiveness

Of the 40 reviews Graham conducted, reviews of instructional effectiveness made 
up the largest group. These include 30 reviews of the effectiveness of interventions/
instruction aimed at improving academic outcomes for students in pre-kindergarten 
through college. Graham’s reviews of instructional effectiveness included more 
than 1900 studies, combined. Twenty-four (80%) of the effectiveness reviews 
included meta-analyses. Twenty-five (83%) had inclusion criteria that spanned the 
full-range of achievement levels, whereas 11 (37%) examined the effectiveness of 
instruction/interventions for students with disabilities. Two (7%) included analyses 
for English learners.

Impacts of Educational Practices on Writing Outcomes Graham conducted 24 
reviews examining impacts of educational practices on writing outcomes (see 
Table 2). Of those, 19 examined writing instructional or intervention practices (with 
one a review of other meta-analyses), two examined the impacts of formative assess-
ment and feedback, one examined the impacts of reading on writing, one examined 
the impacts of balancing reading and writing instruction on writing, and one identi-
fied common themes from qualitative studies of effective writing teachers. The 
average number of studies included in the reviews was 79.3, with a range of 12–151 
studies included.
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Table 1 Summary of Graham’s reviews of the writing literature by type

Instructional effectiveness
Group 
comparisons General

Writing 
outcomes

Other 
outcomes

Total 24 6 6 6
Included studies (range) 1538 (12–151) 363 (19–95) 298 (17–111) 727 (1–-208)a

Type of publication
  Journal article 15 5 6 6
  Book chapter 5 0 0
  White paper 4 1 0 0
Type of review
  Meta-analysis 14 6 6 0
  Systematic review and 

meta-analysis
4 0 0 0

  Systematic review 2 0 0 1
  Meta-analysis & 

meta-synthesis
1 0 0 0

  General 0 0 0 6
Included designs
  Quantitative 22 6 6
  (Quasi-)Experimental 22 6 1 6
  Regression discontinuity 1 0 0 0
  Single-case 10 0 0 6
  Qualitative 1 0 0 6
Included students
  Full-range of 

achievement
19 6 0 4

  Diagnosed disabilities 9 2 4 4
  English learners 2 0 0 0
  Average achievement 3 0 0 0
  Above average 

achievement
4 0 0 0

  Below average 
achievement

5 0 0 0

Included grade levels
  Elementary (PK-5) 23 6 6 6
  Middle (6–8) 22 6 6 5
  Secondary (9–12) 19 6 6 5
  Post-secondary (13+) 1 0 1 0
  Multiple 21 6 6 5

aSome general reviews did not have explicit inclusion criteria, so this number includes all refer-
ences from the study
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Positive and statistically significant effect sizes of practices in the reviews ranged 
from 0.18 to 3.52, although not all practices were identified as effective. That said, 
nearly all of the instructional approaches led to positive and statistically significant 
effect sizes on a range of writing outcomes. Across all of the reviews, grammar 
instruction and motor instruction for handwriting seem to have been the only prac-
tices that led to negative effects on writing outcomes; grammar instruction led to 
negative effects in more than one review. One caveat to consider is that grammar 
instruction was sometimes compared to other writing approaches in these reviews. 
Graham has cautioned that it may not be that grammar instruction is ineffective, but 
that it is not as effective as the other writing instruction to which it has been 
compared.

On the other end of the spectrum, strategy instruction, including Self-Regulated 
Strategy Development, was the most consistently effective approach, as it was iden-
tified as an effective approach in 15 of the reviews. This is partly because it was the 
primary approach examined in several reviews, but it was also consistently one of 
the practices with the largest effect sizes in studies that included other practices. It 
was also found to be effective for the full range of students, struggling writers, aver-
age writers, good writers, English learners, students with learning disabilities, stu-
dents with ADHD, and students in Turkey. It was also found to be effective in all 
levels of schooling (elementary, middle, high school, and college).

Graham and his colleagues also found more than 30 other practices to be effec-
tive for improving student writing outcomes (see Table 2). We identified three dis-
tinct groups of practices across the reviews. The first group involved instruction in 
specific writing practices, such as process writing, sentence combining, text struc-
tures, summarization, spelling skills, or handwriting skills, among others. The sec-
ond group included instructional approaches educators use when teaching writing, 
such as creating an engaged community of writers, integrating reading and writing, 
modeling, creating routines, teaching students to make product goals, using differ-
ent group sizes, and providing daily time to write. The third group involved assess-
ing writing, providing students with feedback, and teaching students to evaluate 
their own writing. There was considerable overlap in instructional approaches 
examined across the different studies, often due to examining practices with differ-
ent populations (e.g., elementary, secondary, students with learning disabilities, 
English learners), across different types of studies (e.g., group design, single- case 
design), or across different countries (e.g., U.S., Turkey). The consistency of the 
approaches across these variations is important and shows that there are many writ-
ing practices that are effective across populations and contexts.

Studies of Educational Practices or Writing on Other Academic 
Outcomes Graham conducted six reviews to examine whether writing or writing 
instruction impacted other academic outcomes, including reading and content area 
learning. These reviews included a range of 19–95 studies. All of the reviews revealed 
positive effects for writing on academic outcomes when compared to non- writing 
conditions. Additionally, comparisons made by Hebert et al. (2013) showed no statis-
tically significant difference in the impact of different writing activities on reading 
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outcomes; however, the authors indicated there may have been too few studies to 
detect such effects. The findings across Graham’s reviews indicate that having stu-
dents write about reading and other content statistically significant impacts on student 
learning. Specifically:

• Asking students to write about their reading improved reading comprehension.
• Teaching students writing skills improved reading skills.
• Having students write more often improved reading comprehension.
• Teaching reading and writing together improved reading outcomes.
• Having students write about content in science, social studies, and math classes 

improved course grades.
• Teaching spelling skills improved reading outcomes.

Essentially, this body of work illustrates that writing influenced skill building, com-
prehension, and content learning in other academic areas.

4.2  Group Sub-population Comparisons

Beyond understanding effective approaches for improving writing or learning, 
Graham has also conducted a substantial amount of research involving students 
with disabilities and their writing. Providing a foundation of his work on writing 
with students with disabilities are his systematic reviews and meta-analyses involv-
ing population comparisons. Such comparisons can include comparisons of groups 
or experimental comparisons of non-learning conditions. Six of Graham’s syntheses 
fell into this category (see Table 3).

In four of the six reviews, Graham and his colleagues compared the writing skills 
of students in a group at-risk for learning problems (i.e., reading disabilities, learn-
ing disabilities, ADHD, and speech-language impairments) to typically developing 
peers. Across those four reviews, the at-risk student populations scored statistically 
significantly lower than same-aged peers without identified disabilities. Negative 
effect sizes from these meta-analyses indicated students in these populations consis-
tently scored lower than their peers in writing, with an alarming range of moderate 
(−0.38) to very large (−1.42) effect sizes. It is also important to note that these 
populations were not necessarily identified with writing disabilities, and instead 
identified risks in areas that might be related to writing, such as language, reading, 
and attention. In addition to comparing subgroups to typically developing peers, 
two of the reviews (Graham et  al., 2021, 2020a) also included meta-analyses of 
studies comparing students in at-risk populations (i.e., students with reading dis-
abilities, students with speech-language impairments) to younger peers with similar 
reading or language achievement. In both reviews, the at-risk populations scored 
significantly lower than their peers on writing outcomes, suggesting the writing dif-
ficulties of these populations lag even further behind their language or reading skills.

In the two other comparison reviews in this group, Graham and his co-authors 
examined writing tools and assessment procedures. Morphy and Graham (2012) 
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reviewed studies comparing writing with word processing tools versus writing by 
hand. Results showed students in the word processing conditions outperformed stu-
dents who wrote by hand, across a variety of writing outcomes. Graham et  al. 
(2011b) examined presentation effects that might bias the scorers of writing assess-
ments, including, for example: typed versus handwritten text, compositions with 
corrected versus uncorrected spelling or grammar, and papers with versus without 
student names. The results consistently demonstrated presentation effects, indicat-
ing that humans who score students’ writing can be biased by a variety of factors 
related to how it is presented.

4.3  General Writing Reviews

The third category of reviews conducted by Graham include more general literature 
reviews. Originally, we intended to only include Graham’s systematic reviews in 
this manuscript. However, we decided to also include selective reviews in this cat-
egory because of the comprehensiveness of the non-systematic reviews conducted. 
For these reviews, Graham’s purpose was to provide an overview of a particular set 
of literature and provide recommendations for practice. For example, in three of the 
reviews, Graham presented a unified approach for teaching spelling (Graham & 
Miller, 1979), handwriting (Graham & Miller, 1980), and composition (Graham, 
1982). The reviews we included in this category are listed in Table 4.

We classified all of the studies in this group as selective general reviews, although 
one (Graham & Weintraub, 1996) also included a systematic review. These reviews 
range from including 14 studies of whole-language writing instruction to a compre-
hensive review of handwriting research with 208 references. The size and depth of 
these reviews preclude us from being able to easily summarize the findings. 
However, in several of the reviews, Graham provides findings that build a theoreti-
cal basis for his recommendations citing specific studies; a model for instruction 
and assessment in handwriting, spelling, and composition; and descriptions of spe-
cific activities with step-by-step instructions based on the recommendations of the 
original researchers.

5  A Supernova: The Impact of Steve’s Work on the Field

As with most research, it is difficult to have a complete picture of the impact of 
the work. For instance, it is impossible to measure or know how many school 
administrators or teachers were impacted by reading Graham’s reviews, reading a 
summary of the findings, hearing about the findings in a conference presentation, 
or learning about the findings through word of mouth. It is similarly difficult to 
know how these reviews have influenced other scholars. However, the number of 
times a research paper has been cited by other authors can provide a proxy for its 
influence.
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Table 4 Summary of Graham’s general literature reviews

Pub
Included studies

Purpose/Contribution
Cited 
byGrades Students k

Graham 
(1982)

J Any LD 199a Provided a model of composition for 
students with LD, including: theoretical 
background, model of instruction, 
empirical evidence for selected studies, 
and specific practice recommendations, 
grounded in research studies.

130

Graham 
and Harris 
(1994)

J K-6 FR 14 Examined the impact of whole-language 
instruction on student writing outcomes 
and narratively concluded: there is some 
improvement for K-2 students associated 
with whole- language models, but no 
significant differences when compared to 
other approaches; and more research is 
needed to draw conclusions for older 
students.

109

Graham 
and Harris 
(2009)

J K-HS LD 55 Summarized the writing research program 
conducted by Graham and Harris during 
the previous three decades, with a specific 
focus on students with LD.

265

Graham 
and Miller 
(1979)

J School- 
aged

LD 170a Presented a model of spelling 
development and offered 
recommendations for instruction and 
assessment, based on existing research.

CD

Graham 
and Miller 
(1980)

J School- 
aged

LD 81a Presented a model of handwriting 
development and offered 
recommendations for instruction and 
assessment, based on existing research.

266

Graham 
and 
Weintraub 
(1996)

J PK-Adult FR 208a Provided a comprehensive overview of 
handwriting research published from 
1980 to 1994.

578

Note. Pub publication, J journal, LD learning disability, K kindergarten, FR full range of achieve-
ment, HS high school, CD can’t determine
aNumber of references

At the start of 2023, Graham’s reviews included in this paper had been cited an 
astonishing 15,600 times, with a mean of 400 citations per manuscript (median = 229) 
and a range of 7–2373 citations. It is important to note that the study with only 7 
citations was published in 2022, so it had less than 1 year to be read and cited before 
this review. Citations are partially dependent on how long the study has been pub-
lished. Based on that, a better citation measure might be the number of citations per 
year. We calculated the number of citations per year for each manuscript, and the 
mean citations per year across all of the manuscripts. Graham’s reviews have been 
cited and average of 32.5 times per year each, range 0.3–98.5 citations per year 
across all of the reviews. For those interested in H-index metrics, Graham’s would 
have an H-index score of 36 from his reviews alone, meaning that he has 36 review 
papers that have been cited at-least 36 times each.
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In addition to examining citations, we also conducted a scoping review to situate 
Graham’s work in the larger writing review literature. Our scoping review identified 
318 reviews of writing research. This was based on liberal inclusion criteria, as we 
included any review that included 2 or more studies involving writing, even if writ-
ing was not the primary focus of the review. For example, if the authors of a review 
examined the impacts of a reading or vocabulary practice on academic outcomes but 
found two studies that included writing outcome measures, we determined that the 
study should be included in our scoping review. In such cases, we felt that such 
reviews may have captured the state of writing research in a particular area, even 
when the research was sparse.

The 318 reviews of writing research we identified included the 40 that identi-
fied Steve Graham as an author, meaning 277 were conducted by other research-
ers. In other words, Graham conducted 13% of the writing reviews identified in 
our search.

We were also interested in exploring how Graham has impacted reviews of 
writing research conducted by other researchers. Of the 277 reviews that did not 
include Steve Graham as an author, 117 (42%) cited Graham at-least once, and 
73 (26%) cited one of Graham’s reviews. In total, these 277 reviews of writing 
research included 658 unique citations of Graham’s work overall, and his 
reviews were cited 186 times in this corpus. These are remarkable numbers that 
illustrate Graham’s influence on other researchers, including his students and 
colleagues.

We also cross-referenced Steve’s students and collaborators on his curriculum 
vitae with the authors listed on each of the reviews. We counted Steve’s students as 
authors of a review if he listed himself as their direct advisor or on their dissertation 
committee on his CV. Similarly, we counted an author as one of Steve’s collabora-
tors if they were included anywhere on his CV, but were not already counted as one 
of his students. In total, 15 reviews (5.4%) that did not include Steve as an author 
involved at-least one of his students, and 52 (19%) involved someone Steve has col-
laborated with in some way.

6  Discussion: Bringing the Findings Back Down to Earth

The purpose of this paper was to provide an overview of Steve Graham’s vast num-
ber of reviews of writing in education, which we affectionately and lightheartedly 
refer to as his Hitchhikers’ Guide to Writing Research. With 40 reviews of educa-
tional writing research and counting, Graham is nothing short of prolific, and one of 
the most influential educational researchers in any area of study. His review work 
has examined the effectiveness of writing practices, compared populations of at-risk 
learners to typical learners in their writing skills, and provided in-depth reviews of 
a variety of topics.
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6.1  Impacts of Writing Instruction

Some of the major findings of Graham work include the identification of more than 
30 effective general practices for improving writing outcomes for students, with 
many more specific writing practices within those categories. For example, within 
strategy instruction alone, Graham has identified subgroups of effective planning 
strategies, revision strategies, self-regulation strategies, strategies for specific 
genres, etc. Of this work, it is difficult to find any instructional practice that he has 
not covered in some way, other than writing approaches that may have had too few 
primary studies to examine. One area that could be a gap might be instructional 
approaches aimed at teaching students to be aware of their audience. Another might 
be examining the impacts of improving students’ content or background knowledge 
on writing outcomes. In both cases, it isn’t clear whether there would be enough 
studies to conduct a review, although we know that one research team is exploring 
this for audience awareness.

Graham’s work in reviewing effective practices for improving writing outcomes 
is also primarily in school-aged children. Although pre-kindergarten students and 
college students are included in some of these reviews, these populations were not 
the primary focus of Graham’s reviews. The findings of his reviews also may not 
generalize to those populations, due to the small number of studies included for 
students in those age ranges, and the unique developmental stages of those popula-
tions. Reviews of effective practices for emergent writers and college students 
would be good extensions of Graham’s work. Graham has also not conducted sys-
tematic reviews of effective practices for students learning a foreign language, 
although we identified some such studies conducted by others in our scoping review.

Another important finding from this work is that assessing students’ writing and 
providing students with feedback also improve writing outcomes. These findings 
indicate that elaborate instructional interventions may not always be necessary for 
improving writing. The drawback is that assessing writing and providing feedback 
takes time. Graham et al. (2011a) have also examined whether there is any promise 
for automated essay scoring to impact writing outcomes, because this would save 
assessment time. Results were promising, but there were too few studies to make 
strong conclusions in 2011. With the development of artificial intelligence tools like 
ChatGPT, we expect this area of study to grow quickly.

6.2  Impacts of Writing on Reading and Learning

Graham’s reviews of writing have also shown that writing and writing instruction 
improve reading and content learning. These reviews included impacts of writing on 
science, math, and social studies, as well as foundational reading skills and reading 
comprehension. The implications of this work are difficult to overstate, especially 
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considering the relative lack of national attention given to writing in the United 
States. Many teachers report not being prepared to teach writing and large percent-
ages of teachers include only a minimal amount of writing in their classrooms (e.g., 
Gillespie et al., 2014; Goodrich et al., 2022; Graham et al., 2014; Hebert & Savaiano, 
2020; Namkung et al., 2022; Powell et al., 2021). In the studies in Graham’s reviews, 
writing was compared to typical classroom instruction in reading and content areas, 
indicating that simply including writing more often in schools has the potential to 
lead to improvements in writing, reading, and content learning. Some gaps in 
Graham’s reviews in this area are largely related to age, as studies of college writers, 
adults, and (pre-)kindergarten writers were absent from most of these reviews. 
At-least in the case of pre-kindergarten and kindergarten writing, it may be that 
there were simply not enough studies of those populations at the time of Graham’s 
reviews.

6.3  Comparing Populations or Practices

The number of studies Graham has conducted in this area is small (k = 6), but influ-
ential. One of the more important findings to come out of this work is that students 
who are at-risk for learning difficulties due to reading, language, or ADHD also tend 
to perform lower than their typically developing peers in writing. This further high-
lights the need for including writing as a focal area of intervention for students in 
at-risk populations. Teachers and schools need to consistently assess the writing 
performance of students at-risk for other learning difficulties to also identify their 
writing strengths and weaknesses. The fact that students with reading disabilities 
and speech-language impairments scored lower than younger peers with compara-
ble reading or language skills also indicates that writing will not automatically 
improve when reading or language skills improve. Targeted writing interventions 
are needed. Although these findings are impactful, the gaps in this literature are 
obvious. Many other subpopulations of students could be studied in this way, includ-
ing English learners, students with autism spectrum disorder, students with intel-
lectual disabilities, etc. We have not examined the studies found in our scoping 
review in enough detail to determine if researchers other than Graham have already 
started some of this work, but future research should examine this.

6.4  General Reviews

General reviews conducted by Steve Graham earlier in his career were comprehen-
sive, but not always systematic. That said, these reviews provide a comprehensive 
examination of specific programs of research in writing. Such work can provide a 
jumping-off point for other work in those areas. Aside from not always being sys-
tematic, one of the bigger weaknesses of these reviews is that they are now a bit 
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outdated. Three of these reviews were conducted more than 40 years ago, and only 
one was conducted after the year 2000. Current methods used for reviewing the lit-
erature, such as including systematic searches and using strict inclusion and exclu-
sion criteria, might make these reviews candidates for updating. Still, the approaches 
used for these reviews provide some advantages over some systematic reviews. For 
example, they include findings from studies that used different methodologies to 
show a more complete picture of the writing literature in a particular area. This work 
requires a painstaking amount of time and knowledge of the literature, and the lit-
erature has grown considerably since the time Graham started this work. Therefore, 
it may be more reasonable to expect that future researchers will work on smaller 
subsets of the literature, or limit the review of literature to specific and recent date 
ranges to ensure the literature is relevant to today’s school contexts.

6.5  Limitations of This Review

The primary limitation of this scoping review is the bias of the authors toward Steve 
Graham’s work. Two of us are Graham’s students and authors on several of his 
reviews and meta-analyses, so we may not have been as critical as we should have 
been, or we may have made some assumptions about some of the work that more 
objective authors may not have made. We also presented only the positive outcomes 
of Steve Graham’s reviews, but did not provide information on non-significant or 
negative findings due to space.

Another limitation is that we based our search for Graham’s manuscripts and 
collaborators on our ability to cross reference off his CV. This approach may have 
overlooked colleagues not on his CV that he also may have influenced in some way. 
For example, colleagues Graham worked with at his affiliated universities but did 
not formally collaborate with, colleagues he collaborated with on work that did not 
make it onto his CV, or colleagues that were influenced by things like conference 
talks or presentations. That said, this likely tempered our conclusions on his influ-
ence more than any other form of bias.

7  Conclusion: Future Hitchhiking Missions

Steve Graham’s contributions to educational writing literature are unparalleled. The 
purpose of this current review was to simply provide an overview of his work 
reviewing the literature. However, his work provides us with a guide to the galaxy 
of writing research that can be used to further the development of new instructional 
approaches and interventions aimed at improving writing, advance theory around 
the mechanisms for how writing might inform reading and learning outcomes, iden-
tify populations of students that may need more support in developing writing skills, 
and help us develop deep understandings of comprehensive approaches to 
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improving writing. Our scoping review may be used as a jumping-off point to sum-
marize and synthesize the broader universe of writing research. As Graham noted, 
this can give us a guide to what science tells us about writing and help us identify 
the strengths and weaknesses in the work of the field. It can also help us understand 
how writing is situated in the educational universe.
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