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ABSTRACT

Despite living in the modern era, our bodies are best adapted to and crave nature. In this
era adolescents' stress levels have increased, which has triggered many other psychosocial issues
including sleep and emotional disturbances. Keeping this in view, a guided self-help, mindful
gardening intervention was designed to improve sleep and emotion regulation among
school-going adolescents based on the Green Mind Theory and Six Step Model of Nature-Based
Therapy. Feasibility testing of the intervention was done on 60 adolescent boys (experimental
group= 30 and control group= 30) aged 14 to 16 years recruited through convenient sampling. A
pre-post quasi-experimental design was used to pilot test the effect of intervention on sleep and
emotion regulation. Emotion Regulation Questionnaire and Cumhuriyet Subjective Sleep Quality
Scale were employed. Following the baseline evaluation, adolescents participated in 21-day
gardening intervention, after which post-test results were acquired. The results revealed a change
in sleep quality (0.001) and emotion regulation’s cognitive reappraisal facet (.001) in
experimental as well as control group. A number of confounding factors are discussed in this
thesis along with probable improvements suggested in the intervention based on results and field

observation.
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Chapter 1 - Introduction

Gardening appears to positively affect both physical and mental well-being (Hine et al.,
2008). According to a meta-analysis that looked at all facets of our connection to nature,
spending time in nature improves physical conditions (hypertension, cardiac disease, and chronic
pain), emotional well-being and decreases feelings of social isolation, helps those with attention
disorders, mood disorders, and various forms of anxiety, and lastly, it increases proactive
behavior toward environmental issues (Seymour, 2016).

According to several research studies, horticultural activities in schools are beneficial in
fostering respect for nature, life skills, academic competence, and pleasant emotional experiences
(Waliczek & Zajicek, 1999; Alexander et al., 1995). There has been a lot of focus on the
effectiveness of gardening for insomnia symptoms in dementia and Alzheimer's patients. As a
result, the effectiveness of the gardening intervention on sleep issues must be evaluated.

Adolescents' growth places a high priority on their ability to sleep well and control their
emotions. Various strategies are available to address sleep-related issues. Harm reduction
approaches and evidence-based interventions are currently being proposed (Best et al., 2016).

Non-pharmacological interventions are preferred because other sleep-related medications
contain sedative ingredients (Substance Abuse and Mental Health Services Administration,
2014). Light therapy, transcutaneous electrical nerve stimulation, and cognitive behavioral
therapy were identified as effective non-pharmacological treatments for sleep disturbances in
dementia patients in a systematic review and meta-analysis (Mannion et al. 2019). In the United
States, one of the non-pharmacological, occupational interventions used in various rehabilitation
centers is nature therapy, which includes gardening, which falls under the umbrella of

horticultural and nature therapy (Cornille et al., 1987). It is important to comprehend the
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mechanisms underlying the advantages of nature-based therapies to assist in implementing
programs to enhance well-being. This aids in the comprehension of the health advantages of
nature and the development of successful treatments, such as gardening.

Literature Review

This section includes supporting evidence from previous studies on the issue at hand.
Below, we discuss gardening's impact on overall well-being using several theories, as well as its
relationship to sleep and emotional regulation specifically.

Gardening as an Intervention of Horticulture Therapy

Clinebell coined the term "ecotherapy," which he defined as "both the healing and the
growth that is nurtured by healthy interaction with the earth" (Clinebell, 1996). Then, various
theoretical models, such as the Biophilia Hypothesis, Eco-Existential Positive Psychology,
Attention Restoration Theory, and Stress Reduction Theory, proposed a link between the human
mind and nature (Chaudhury et al. 2020).

A group gardening study in outpatients documented patient well-being outcomes such as
satisfaction with the experience as a good combination of exercise, a sense of togetherness,
calmness, cheerful feelings, and enthusiasm (Korpela et al., 2008). It is a natural way of
connecting with reality and helps to build a connection with nature by involving both the mind
and the body to provide a sense of relaxation, mindfulness (Laing, 1960), inner serenity,
peacefulness, and tranquillity (Lewis, 1996). The presence of Mycobacterium vaccae may cause
these effects, a kind of bacteria found in soil that can be used to treat asthma, cancer, depression,
phobia, dermatitis, and even TB (Chowdhury, 2022). Because of its antidepressant properties,

this bacterium is sometimes known as a “happy bacterium” (Lowry et al., 2007).
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Horticultural activities such as gardening provide the physical sensations associated with
a sense of strength and achievement (Korpela et al., 2008). Furthermore, participants report less
stress after participating in gardening activities ( Lehman et al., 2018). A study demonstrated that
group gardening provides a sense of accomplishment, validation, and a life skill that will allow
them to participate in gardening in the future (Rousseaux, 2017).

Gardening is a popular activity for children and teenagers because it is engaging,
according to a qualitative case study by Chawla and colleagues (2014) on 52 American youths
engaging in three distinct gardening programs. In interviews, adolescents stated that working in
the garden provided them with time to reflect, feel focused, and let go of academic stress
(Chawla et al., 2014).

Adolescents

Adolescence is a time of psychological and social transformation (Vranda et al., 2011).
World Health Organization defines adolescence as the period between the age of 10 and 19 years
(WHO, 2005). Children often finish elementary school at the start of puberty and begin
secondary education, such as middle or high school ( Lata, 2016). Due to anatomical,
neurological, physiological, and cognitive processes that take place during this time in life,
teenagers experience altering patterns in daily life (Coe-Odess et al., 2019). One behavioral
change that occurs throughout this time is the sleep patterns and the sleep EEG (Feinberg et al.,

2010).

Sleep Quality during Adolescents

Sleep habits and physiology significantly develop during adolescence, Many teenagers
develop a pattern of getting little sleep due to changes in the biological mechanisms that control

sleep (Tarokh et al., 2016). As a result, time spent sleeping at night significantly decreased
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(Fukuda et al., 2001). According to a meta-analytical study, this age-related influence on
adolescents’ sleep time is found worldwide. However, Asian adolescents are more likely to
experience this effect due to their later bedtimes (than North American adolescents), shorter
sleep durations (than European samples), and propensity to report higher rates of daytime
sleepiness (Gradisar et al., 2011). This sleep disruption is caused by both external factors, such as
extracurricular activities, an excessive amount of homework, media use in the evening, caffeine
consumption, and early school start times, as well as internal biological processes, such as the
typical shift (delay) in circadian rhythm that occurs in association with puberty (Owens et al.,
2017). Another study showed bad sleep quality is correlated with negative life events and

negative coping styles (Ren et al., 2021).

Gardening and Sleep Quality

Gardening is effective for rehabilitating sleep issues, resulting in improved naps,
nighttime sleep quality, quantity, and waking after sleep onset in dementia and Alzheimer's
patients with insomnia symptoms. (Kim et al., 2007; Sauer, 2016). As an intervention, it has the
potential to reduce reliance on sleeping pills while preserving energy levels (Cases et al., 2016)
as well as images of the outdoors and artificial plants in hospital rooms have been shown to
improve sleep quality and general quality of life in a study of cancer patients (Alitajer &

Mostaghim, 2016).

In addition to these direct linkages between gardening and sleep quality, gardening as a
form of exercise and meditation can also be a predictor of better sleep quality and duration. To be
classified as meditation, the approach must include a clearly defined technique incorporating

muscular relaxation, cognitive relaxation, and a self-induced condition while employing a
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self-focus skill (Cardoso et al., 2004). Gardening, in this sense, is a type of movement meditation
that teaches us to be attentive and present by focusing our feelings, delight, and concentration on
digging, planting, pulling or watering (Mindful Gardening - How to Turn Gardening Into
Meditation, 2019). In an early research study by Manson et al. (1997) meditation was found to
enhance slow-wave sleep (SWS) and rapid eye movement (REM) sleep. Meditation has been
shown to increase melatonin levels (Tooley et al., 2000). Melatonin and its precursors are used to
manage sleep rhythm disorders (Martinez and Lenz, 2010) because it improves total time asleep
by advancing circadian cycles of sleep-wake (Kristiaan et al., 2007). Like meditation, gardening
is also a natural way to exercise because it makes us use all of the large muscle groups like the
back, neck, shoulders, stomach, arms, buttocks, and legs, which are responsible for the majority
of the body's calorie-burning (The national gardening association, n.d.). According to a
meta-analysis by Uchida and colleagues (2012), regular exercise leads to more consistent and
long-lasting sleep improvements that are probably the result of several physiological changes

brought on by regular exercise which directly and indirectly impact sleep quality.

Emotion Regulation

Emotion regulation refers to purposeful or instinctive actions people take to control the
emotions they feel, and how they experience or express them (Mauss et al., 2007). There are
numerous additional elements than sleep quality that affect emotion regulation such as age,
emotion regulation strategies used by mothers of teenagers, parenting style, gender, and social
relations (Mulyati et al., 2020). Emotion regulation and mental wellness are closely related
(Nyklicek et al., 2011), One of the most significant symptoms of teenage mood and anxiety
disorders is the inability to successfully control emotions (APA, 2000). There is scientific

agreement that children and adolescents who can control their emotions are better able to control
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their behavior, explore and adapt to new situations, people, and items, and fit in with their peers
(Eisenberg et al., 2001; Eisenberg, 2002; Eisenberg et al., 2003; FEisenberg et al.,2007).
Individuals manage their emotions in a broad range of ways, but some of these ways are
healthier than others. During social encounters, many adolescents and adults have experienced
suppressing outward displays of emotion, which may have social, emotional, and health-related
consequences, including ties to depression and anxiety, cognitive impairment, and worse health
outcomes (Gross, 2013). Utilizing cognitive reappraisal to manage emotions is linked to better
affective patterns, social functioning, and overall well-being than adopting expressive
suppression (Cutuli, 2014).
Sleep and Emotion Regulation

Sleep deprivation and bad sleep quality are associated with worse cognitive and
psychological performance in adolescents (Serge et al., 2011). It has a detrimental impact on
their cognitive resources, such as learning capacity, memory rate, attention and focus, and
decision-making, and psychological aspects such as mood swings, depression and anxiety,
greater impatience, and weaker emotional control (Kollam, 2018). According to studies lack of
sleep affects emotion regulation and the brain's capacity to determine what is deserving to evoke
an emotional response and what is not (Rachael, 2022). Because different forms of emotion
regulation rely to different degrees on cognitive-control processes, sleep quality may have
variable effects on each type (Mauss et al., 2007). An experimental investigation found that the
capacity to control unpleasant emotions through cognitive reappraisal is weaker when sleep

quality is poor (Mauss et al., 2013).
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Gardening and Emotion Regulation

Interacting with nature has numerous benefits for the brain and emotions (Berman et
al.,2008). School gardening initiatives are also being implemented to foster prosocial conduct, a
healthy diet, and restorative qualities (Blair, 2008; Park et al., 2016). In previous studies,
gardening has been found to improve social skills, language, thinking, investigative abilities, and
creativity (Jeong et al., 2010, 2011, 2014; Keum et al., 2014; Lee and Kim, 2007; Miller, 2007;
Zajicek, 2003). According to Dadvand and colleagues (2015), children who attended schools
with higher outdoor greenness had a greater gain in working memory and a greater reduction in
Inattentiveness.

The ability to learn and social skills of children are subsequently impacted by their time
spent in nature while in school (Scott et al., 2022). Horticulture practices also appear to enhance
emotional intelligence, according to the evidence (Park et al., 2016). Their surroundings can
significantly influence the self-regulation of adolescents. The natural environment impacts three
aspects of self-regulation: metacognition, metacognitive control, and emotional control and
motivation ( Rachmawaty et al., 2020).In particular, executive cognitive activities with a high
demand for directed attention processes, such as cognitive reappraisal, have been demonstrated
to benefit from interactions with natural surroundings and nature-related stimuli (Stenfors et al.,

2019).

Theoretical framework

The current study is based on the green mind theory (Pretty et al., 2017). It explains the
relationship between the human mind, brain, and body and connects the body to natural and

social environments. Environment shape bodies, brains, and minds, and minds change body
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behaviors, which shape the external environment. Working with or being near plants may
provide numerous psychological, physical, and social benefits in addition to meeting basic needs.
According to research on people-plant interactions, gardening and spending time in gardens
promote human well-being, including sleep regulation. According to the six-step model of
nature-based therapy by Dong Jun Kim, this progress of healing involves Stimulation,
acceptance, purification, insight, recharging, and change (Shin et al., 2020). Exposure to green
space increases feelings of comfort, introspection, and hope, and it also helps to lessen negative

emotions, which can result in positive development (Shin et al., 2020).

Rationale

Over the previous three decades, our environment has undergone rapid transformation,
including the growing use of technology that exposes us to more artificial aspects that have also
exacerbated our stress levels (Song et al., 2016). Many issues have arisen as a result of the
disconnection between the natural environment (Dye, 2008). One of them is sleep problems and
the risk factors that come with them. Sleep deprivation is a quiet epidemic impacting millions of
students worldwide (Tariq, 2019). The prevalence of sleep abnormalities among the Pakistani
population from the education community is significant; of the 1998 individuals surveyed, 1584
(79.28%) had a sleep disorder, including insomnia (45.20%) and sleep apnea (34.08%) (Umar et
al., 2021). Students of adolescent age have an aberrant sleep schedule and are sleepy during the
day (Anjarwala et al., 2020). Sleep disruption or poor sleep quality causes a variety of human
bodily dysfunctions, including moderate stress, headaches, migraines, melancholy, diabetes,
obesity, myopia, and emotion dysregulation (Umar et al., 2021; Rachael, 2022). As a result of
these factors, nature therapy, a health-promotion strategy that uses medically established effects,

such as relaxation by exposure to natural stimuli from forests, urban green spaces, and plants, is
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required (Song et al., 2016). Therefore, the purpose of this study is to investigate the impact of

mindful gardening on sleep and emotion management in adolescents.

Objectives

The following are the objectives of this study.

1. To develop nature therapy-based mindful gardening intervention to improve sleep quality
and emotion regulation.

2. To conduct the feasibility testing of gardening intervention.

3. To analyze the effectiveness of the intervention on sleep and emotion regulation of

adolescents.

Hypotheses

H1: There will be a significant decrease in the score of sleep disturbances at time 2 as compared
to time 1 of the experimental group.

H2: There will be an increase in emotion regulation score of the experimental group at time 2 as
compared to time 1 of the experimental group.

H3: There will be a difference between the experimental group and the control

group's scores at the post-test of sleep disturbances.

H4: There will be a difference between the experimental group and the control

group's scores at the post-test of emotion regulation.
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Chapter 2 - Methodology

This chapter describes the design and techniques of this investigation. A description of
scales and their translation procedure are explained in this chapter.
Research Design
This quasi-experimental study was carried out using a control and experimental group as a
pretest-posttest design.
Population and Sample
Sixty adolescent from public schools were recruited for this study.
Sampling Procedures/Techniques
Convenient sampling was used to recruit the participants.
Sample Selection Criteria
Inclusion
Following are the inclusion criteria of the study.
1. Participants from age 14 to 16 years were included in the study.
2. Participants who were willing to take part in the study with written informed consent
from parents were included in the study.
Exclusion
Following are the exclusion criteria of the study.
1. Individuals that were absent at the time of pre-testing were not included in the study.
2. Individuals who had physical or mental disabilities that could hinder them from taking

part in the process were not included.
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Measures/Instruments

Cumhuriyet Subjective Sleep Quality Scale

In addition to some demographic information, a self-report measure of Sleep
disturbances was used. CSSQS was developed by Saricam, (2022). The 4-point Likert-type scale
consists of 18 items having 3 subdomains named "psychosomatic effects", "sleep course" and
"sleep satisfaction". The total score is obtained by summing all the items and a higher score

means a higher level of sleep deterioration. Items 3, 10, 11, 15, and 17 are reverse scored.

itemsThis scale consists of Internal consistency of 0.91 and good construct validity.

Emotion Regulation Questionnaire

To measure emotion regulation, the Emotion Regulation Questionnaire was used (
Gross et al., 2003). It is a 10-item scale designed to measure respondents’ tendency to regulate
their emotions in two ways: (1) Cognitive Reappraisal and (2) Expressive Suppression. In which
respondents answer each item on a 7-point Likert-type scale. The scoring of each subscale is kept
separate and continues. The higher level shows the high level of emotion regulation strategy in
each facet. In all samples, it has good internal consistency reliability, ERQ cognitive reappraisal

(o =.89-.90), and expressive suppression (o = .76-.80).

Translation and adaptations of instrument

Emotion regulation questionnaire was already accessible in Urdu. Cumhuriyet's
subjective sleep quality measure was adapted for use in Urdu. The primary goal of translating

scales was to obtain a culturally relevant and theoretically similar instrument for the intended
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demographic. Brislin's revised model of translating instruments was used to translate the
instruments. This approach involves a group of bilingual translators, translating and
back-translating an instrument until practically all differences in the translated versions are

eliminated.

Forward Translation

After receiving permission from the scale's developer, the Cumhuriyat subjective sleep
quality scale was first translated from its original version into the target language (Urdu). A copy

of the translation was provided by two separate, masters-level qualified bilingual translators.

Review of Forward Translation

The research project's supervisor then examined the initial draft. Word choice, semantics,
content, and conceptual equivalence faults were looked for in the draft. The use of relatively
simple language that could be understood by students with elementary and middle education was
used to substitute difficult words. These initial drafts were sent for backward translations after
any potential problems were fixed.

Back Translation

The forward translation's final document was provided to two independent people who
were fluent in both English and Urdu. These two people weren't familiar with the scales' original
English form.

Review of back translation

The supervisor of this study examined back translations. Backward translations were

checked for discrepancies with the original version. After eliminating things that were not

contextually and semantically comparable, the translated version was finalized.
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Procedures

The study was conducted in a public school. Thirty people who completed
baseline questionnaires were included in the experimental group through random assignment by
using the lottery method. Each participant had a 21-day gardening assignment, which was
followed by a follow-up evaluation using questionnaires to measure the severity of sleep
disruptions and emotional control. A 30-student control group, which did not receive the
gardening intervention, had the same baseline and was screened for sleep disturbances and
emotion regulation after 21 days at the same interval as the experimental group.
Intervention Development

This intervention was designed by considering the six-step model of nature-based
therapy by Pretty and colleagues (2017). The intervention consisted of a total of 4 stages, each
of which was further broken down into 5 to 6 days. Every day included a task meant to
strengthen participants' bond with the plant they were cultivating. The process specifics are listed
below.

Stage 1: Following pretesting, the intervention starts with the intention of
stimulating participants with natural stimuli. Participants were involved in the initial plantation
during this 6-day stage. A single plant was given to each participant to grow. Participants were
also provided written and verbal information about the plant they were growing at this point,
prior to the plantation. Included plants were Ficus, Bloodleaf Plant, and Heart-leaved Moonseed.

Stage 2: To make the process more attentive, breathing exercises were done with
the plant during this stage. The purpose of this practice is to encourage them to express their

unpleasant feelings, share their deepest emotions with nature, and engage in open dialogue.
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Stage 3: This stage was designed to make participants more insightful. They were
asked to think and then share what kind of positive emotion they experienced. During these 5
days, they exercised this activity along with taking care of plants.

Stage 4: The participants were requested to care after each other's plants at stage
four, during which the plants were distributed among them. This activity was designed to
increase their interaction and foster a sense of community. On the final day, participants engaged
in a group activity where they discussed their experiences with the experimenter.
Ethical Considerations

The study was conducted under supervision, and approved by the department of
Psychology of Capital University of Science and Technology. All the ethical standards of APA
were applied. An informed consent form for parents and an assent form were prepared and given
to parents and students before the study was initiated.
Analyses

Data were analyzed using the statistical package for social sciences (SPSS). Descriptive
statistics were used to examine demographic characteristics. For categorical variables, frequency
distributions were analyzed. Cronbach's alpha reliabilities were determined in order to evaluate
the reliability of the scales. To examine the distribution of the data, sample characteristics, and
normality testing was also carried out. K-S statistics, as well as the values of skewness and
kurtosis, were utilized to verify the normality. In order to do a paired sample t-test and an
independent sample t-test, it was determined that the Cumhuriyet Subjective Sleep Quality Scale
results were regularly distributed. Mann-Whitney and Wilcoxon tests were used to investigate

the hypothesis that the data were not regularly distributed.
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Chapter 3- Results

This chapter covers the study's findings, including reliability analysis,correlation, and

descriptive statistics for demographic characteristics, sleep quality, and emotion regulation.

Sample Characteristics

There were 60 participants in the sample, 30 of whom were assigned to the experimental
group, and the remaining 30 to the control group. The table below shows the demographic details

of the experimental group and control group.

Table 1.1

Frequencies (f) and percentages (%) for the demographic characteristics (N = 60).

Experimental Group Control Group
Variables _ategories quency (f)  entage (%) quency (f) entage (%)
Age in years
14 18 60.0 10 333
15 6 20.0 16 53.3
16 6 20.0 4 13.3
ducation Level
Primary 11 36.7 5 16.7
Middle 19 63.3 25 83.3

The sample's mean age was 14.60, median was 14.00, mode was 14, standard
deviation was .814, skewness was .889, and kurtosis was -.866 in the experimental group. In the
control group the sample's mean age was 14.80, its median was 15.00, its mode was 15, its
standard deviation was .664, its skewness was .242, and its kurtosis value was -.634. In both
groups, all participants were from the low economic status that was determined by parental

income through Dawn's survey statistics.
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Figures 1 and 2
Distribution of age in the experimental group (N = 30) and control group (N = 30)

= Mormal = Mormal
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The reliability of the scales employed in this research study is shown in the table below.

Table

Cronbach's Alpha reliabilities of Emotion Regulation Questionnaire (ERQ), and the Cumhuriyet Subjective Sleep

Quality Scale (CSSQS) (pretest). (N=60)

Scales  Subscales M SD a Range Skewness
Potential  Actual

ERQ 51.85 108 .73 10-70 21-70 -.82
Cognitive 3145 7.03 .657 6-42 12-42 -.927
Reappraisal
Expressive

2040 5.67 .628 4-28 6-28 -.789

Suppression

CSSQS 1848 494 .50 0-54 9-29 A2

Note. N = Total number of items, M = Mean, SD = Standard Deviation, a = Cronbach’s alpha

As presented in the table above, the Cronbach reliability for the Cumhuriyet Subjective

Sleep Quality Scale's translated version was found to be moderately reliable. The alpha

reliability of the emotion regulation questionnaire's each facet had good reliability level as well.
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Scales descriptives and normality testing of experimental group

The following tables provide descriptive statistics for the pretest and posttest of

both scales Cumhuriyet Subjective Sleep Quality and Emotion Regulation Questionnaire of
experimental group, and the following figures show the distribution of scores throughout the

scales.
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Table Mean, Median, Mode, Standard Deviation, Skewness, Kurtosis, and Kolmogorov-Smirnov

test statistics of aggression of the experimental group. (N=30)

Scales Subscales M Media Mode SD Skewness Kurtosi K-S (p)
n S
ERQ 53.3 57 58  9.03 -.686 -.769 206  .002
(pretest)  Cognitive 37 47 33 33 5.47 -.99 1.7 205 .002
Reappraisal
Expressive
S . 20.87 22 25 5.6 -912 189 179 015
uppression
ERQ 46.43 46 49  8.16 -271 _311 104 200
(posttest)  Cognitive 77 73 27 24 584 -.505 -206 115 200
Reappraisal
Expressive  19.2 19.5 19 541 -.864 922 185 010
Suppression
CSSQS 19.60 18 18 513  -052 -265 156 062
(pretest)
CSSQS
17.60  17.5 16  4.64 709 393 136 165
(posttest)

Note: M = Mean, SD = Standard Deviation, K-S = Kolmogorov-Smirno
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Figures

Distribution of scores across the Emotion Regulation questionnaire scale's pretest and posttest of

the experimental group (N = 30, each,).
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Distribution of scores across subscale “Expressive Suppression

the experimental group (N = 30).
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Scales descriptives and normality testing of control group

The following tables provide descriptive statistics for the pretest and posttest of both scales:

Cumhuriyet Subjective Sleep Quality and Emotion Regulation Questionnaire of control group.

Table

Mean, Median, Mode, Standard Deviation, Skewness, Kurtosis, and Kolmogorov-Smirnov test statistics of
aggression of the control group. (N=30)

Scales Subscales M Medi  Mode SD  Skewness Kurtosi K-S (p)

an s
ERQ 50.37 53 53 12.36 =717 -.018 . 186 .010
(pretest) .
Cognitive  30.43 30 27 8.28 -.687 .219 173 .023
Reappraisal
Expressive
) 19.93 22 22 5.7 -.725 -. 115 241 .000
Suppression
ERQ
49. 37 51 52 9.156 264 -.600 114 .200
(posttes)
Cognitive
Reappraisal ~ 29.9 29 33 5.16 273 -.672 . 155 .064
Expressive 19.4 19 28 6.12 =312 -.249 119 .200
Suppression
CSSQS 17.37 17 17 4.56 .190 -.620 132 1193
(pretest)
CSSQS
15.20 15.5 9 5.64 -.419 468 092 200
(posttes)

Note: M = Mean, SD = Standard Deviation, K-S = Kolmogorov-Smirnov
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Figures
Distribution of scores across the Emotion Regulation questionnaire scale's pretest and posttest of

the control group (N = 30, each).
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Distribution of scores across subscale “Expressive Suppression ” of ERQ pretest and posttest of

the control group (N = 30).
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Hypothesis Testing
Hypothesis 1

There will be a significant decrease in the score of sleep disturbances at time 2 as
compared to time 1 of the experimental group.

The score on sleep disturbances will be reduced at the post-intervention time as compared
to scores at the pre-intervention time. The table below presents the pretest and posttest results of
the experimental group for the scale “Cumhuriyat Subject Sleep Quality Scale” for which the

data is normally distributed.

Sleep Quality of Intervention Group

Table 5.1

Comparison of pretest and posttest scores on “Cumhuriyat Subject Sleep Quality Scale”(N = 30)

Pretest Posttest t p Cohen’s
D
M SD M SD
CSSQS 19.60 5.13 17.60 4.64 2.362 .001 0.408

Note: M = Mean, SD = Standard Deviation, p = Significance value.

In the above table, paired sample t test indicates that in sleep disturbances there is a
significant difference between the pretest and post-test.
Hypothesis 2

There will be an increase in emotion regulation score of the experimental group at time 2

as compared to time 1 of the experimental group.
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The table below presents the pretest and posttest results of the experimental group for the
subscale ‘“cognitive reappraisal”’ and “expressive suppression” for which the data are
non-normally distributed.

Emotion Regulation of Intervention Group
Table 5.2
Comparison of pretest and posttest scores on ‘“cognitive reappraisal and expressive

suppression”. (N = 30)

Pretest Posttest
M SD M SD P
Cognitive Reappraisal 32.47 5.47 27.23 5.84 .001
Expressive Suppression 20.87 5.68 19.20 5.41 150

Note: M = Mean, SD = Standard Deviation, p = Significance Level.

The Wilcoxon Signed Rank Test revealed that there was a significant difference in the scores on
cognitive reappraisal, and a non-significant score on expressive suppression between the pretest

and posttest.

Hypothesis 3

There will be a difference between the experimental group and the control group's scores

at the post-test of sleep disturbances.



The table below represents the information of the data that was normally distributed.

Sleep Quality Differences in the Intervention Group and Control Group

Table 5.5
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Comparison of “Cumhuriyet subjective sleep quality scale” score between experimental group

and control group at pretest and posttest time. (N=30)

Group N M SD MD df t D Cohen’
sD
Pretest Experimental 30 19.60 5.1 2.23 58 1.78 .08 0.46
Pretest Control 30 1737 45
Posttest Experimental 30 17.60 4.6 2.40 58 1.79 .07 0.468

Posttest Control 30 1520 5.6

Note: N = Number of participants, M = Mean, SD = Standard Deviation, MD = Mean Difference, df =

Degree of freedom.

According to the independent sample t-test, there is no significant difference observed

between the control group and the experimental group.
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Hypothesis 4
There will be a difference between the experimental group and the control group's scores
at the post-test of emotion regulation. The table below represents the information of the data that

was non-normally distributed.

Emotion Regulation Differences in the Intervention Group and Control Group

Table 5.6

Comparison of “ Emotion regulation scale” score between experimental group and control

group at pretest and posttest time. (N=30)

Control Group Experimental Group

N M N M U p
Cognitive Reappraisal 30 28.45 30 32.55 388.5 .36
Pretest
Cognitive Reappraisal 30 34.05 30 26.95 343.5 113
Posttest
Expressive 30 29.00 30 32.00 405.0 .503
Suppression Pretest
Expressive 30 30.52 30 30.48 449.5 .994

Suppression Posttest

Note: N = Number of participants, M = Mean, U = Mann-Whitney Test Value, p = Significance level
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In the above table Mann-Whitney indicates that there was no significant difference
between the control group and experimental group's score on all the facets of the emotion

regulation questionnaire.
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Chapter 4- Discussion

This thesis presents the development and feasibility testing of the gardening intervention
on a sample drawn from a public school in Rawalpindi, Pakistan. The study included 14 to
16-year-old elementary and middle school students. However, the total data was skewed toward
younger age in which all the participants were males from low socio-economic status. To collect
the data Cumhuriyet Subjective Sleep Quality Scale and Emotion Regulation questionnaire were
used. The Urdu version of the Cumhuriyet Subjective Sleep Quality Scale had an alpha
reliability of .50. The scale was translated from English to Urdu using Brislin's updated
translation methodology. The internal consistency of the first scale, however, was .91. The
emotion regulation scale's individual facet alpha reliabilities, as determined by this research
sample, were similarly relatively high. Further, this section will discuss the results in relation to

prior research.

Overview of Study Aims

The goal of this study was to create a nature therapy-based intervention to enhance
adolescent sleep quality and emotion regulation. The theoretical foundation of this study was
drawn from the six-step model of nature-based therapeutic processes and green-mind theory. To
achieve the goal, a 21-day gardening program was designed, which also included activities to
promote participants' mindfulness, such as breathing exercises. These exercises were introduced
to make the procedure more insightful for students since past research has shown that it can
affect their emotion regulation and sleep hygiene. The intervention's entire content was preserved
in line with cultural norms. Instructions were given in Urdu because the intervention was
delivered to Pakistani students. The students were seen actively engaged in the learning process

throughout. After each session, a review of students was taken in which they discussed the
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feelings they had over the intervention's 21 days. The study's findings in objective measures are
further discussed in this section that follows in the order that the chapter 2 hypotheses were

provided.

Sleep Disturbances ( hypotheses 1 and 3)

The current study demonstrated a significant difference in the levels of sleep disruptions
before and after the intervention, but the degree of sleep degradation was also reduced in the
control group, therefore there was no significant difference between the control and experimental
groups. This discovery has several interpretations. The "academic examination" that occurred
between the interventions is one of the key factors that suggest a lack of sufficient control. So the
change in sleep quality in both groups might be attributed to the fact that sleep quality improves
after exams (Astill et al., 2013). These findings are inconsistent with the results of previous

interventions.

Emotion Regulation ( hypotheses 2 and 4)

The cognitive reappraisal component improved considerably after the intervention. This
finding is congruent with previous studies (Rachmawaty et al., 2020). However, there was no
substantial enhancement in expressive suppression. Although it is not the goal of this study to
determine how gardening might aid with emotion regulation’s various forms. Yet, expressive
repression is viewed as a bad technique to regulate emotions (Cutuli, 2014), as mentioned in the
literature review suppressing outward displays of emotions has associations with depression,
anxiety, cognitive impairment, and worse health outcomes (Gross, 2013). Hence it may be
assumed based on the results of this study and other research that gardening aids in controlling

emotions without stifling their expression. Similar to sleep quality, there was a statistically
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insignificant difference between the control and experimental groups in cognitive reappraisal.
This might also be related to the exams that occur in between intervention times. Aside from
these findings, students were seen to participate in the process with enthusiasm and actively

participate in the activity designed to have them talk about their feelings throughout the process.

Feasibility Evaluation

Various aspects of feasibility were investigated. First and foremost, the target population
was engaged effectively through institutional support. Sixty-five students were invited to the
research and took part in the post-testing with their assent. Five students withdrew before the
intervention, but the remaining 60 consented and attended all sessions. The research protocol

(questionnaires and demographic sheet) was delivered exactly as planned, with no missing data.

Gardening had no apparent negative effects on individuals over the trial period, and it
was observed to be a viable exercise. During the container gardening, no allergic reactions,
injuries, or fatigue were anticipated. The intervention was completed by all participants, and no
one complained during the procedure. Students' enjoyment, relaxation, and attitude toward
gardening were observed during the research period. The intervention and research methods

were viable since all participants attended and completed all sessions.

The prevalent review among all participants was a change in their attitude regarding
plants and the environment, and how they considered it comparable to themselves as alive and
cultivating as a result of the care. This suggests that such activities can encourage prosocial
behavior. However, it should be noted that the study sample was composed of male adolescents,
and hence the study results may not be generalizable to other genders. Moreover, the intervention

can develop more intensely to make it effective while controlling the other external factors.
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Limitations

1. There are limitations that should be considered when interpreting the results, such as the
small sample size, dependence on self-reported data, and a lack of proper control, such as the
most notable confounding factor, an academic assessment of students between the intervention
time period.

2. Another major limitation of the study was that it only included male participants,
therefore the results cannot be extended to other genders.

3. Because this intervention was provided by a teacher, a master gardener is required to
improve the integrity and efficacy of the procedure.

4. Gardening was container-based in this intervention; to make the activity more exciting

through nature, outside gardening activities might be incorporated.

Recommendations

1. Despite its limitations, the program fulfills an identified demand for an evidence-based,
accessible, and low-cost intervention to improve teenagers' emotion control and sleep quality.
However, More environmental control by random sampling can be needed to eliminate external
variables.

2. It is both practicable and acceptable, and no ethical concerns are raised. Gardening is one
of the most promising physical activities because it can be tailored to meet a variety of students'
physical, cognitive, and social requirements, allowing it to be used as an intervention for them.

3. Gardening programs can also be assessed as part of the curriculum.
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Conclusion

The goal of this study was to create a nature therapy-based horticultural intervention to
improve emotion regulation and treat sleep deprivation in school-aged adolescents. Although
both variables indicated a substantial improvement in the findings, the fact that there was no
difference in the post-intervention ratings between the experimental group and the control group
makes the conclusion more equivocal. Large sample sizes, stimulating natural environments, and
timing of intervention delivery with fewer confounding variables, like the pressure of academic

exams in this study, are all possible suggestions for future research investigations.
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Emotion Regulation Questionnaire
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Field Notes (observation-based)

Session 1

Students took 1 hour for completing the first session, three to four students perceived it as
part of their curriculum so they were debriefed again, most of the students were participating as
it was being guided. Some students showed more enthusiasm and leadership qualities as they
were helping and guiding other students.
Session 2

At this session students were provided information ragarding the plants. Some scientific
terminology or scientific name of the plants were not being understood by the students so written
information was also delivered verbally by the experimenter. This activity was observed to arise
the curiosity among students regarding the plants.
Session 3

At this session before starting the next activity students gave the review about previous
session, some of the students have recalled the important element of the information related to
the plants that was given in the previous session. Students were helping each other to filter out
the impurities from soil. They seemed to enjoy this activity.
Session 4

Students were very excited when they were giving plants. Each student was assigned a
plant to grow. Some of the students asked questions regarding would they allowd to grow it in
the school garden.
Session 5

This session just took less then 10 minutes because plants doesn't required to maintain the

moisture.
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Session 6
In this session students touched the plants, they were observed to interact eachother and
showing their plants to eachother during this session. Because this day activity was not very
much engaging it lasted for 10 min.
Session 7 to 11
During the breathing exercise, at initial days students practice deep breathing for 5 to 6
minutes that was increased during the next days. In initial sessions some of the students laugh at
the instructions during the breathing excercise, it seems they were not familiar to it. However
after first 2 days students took part in the process with much seriousness.
Session 12 to 16
In each day they talk about what kind of positive emotions they felt during the process.
They shared feeling of joy, peacefulness and most of the students said that they found plants
growth similar to their growth. And that they have this sense of belongingness with their plants.
Session 17 to 20
At first day when their plants were shifted with eachother, students showed a little bit
possessiveness. A participant instructed the other participant to take care of his plant in a certain
manner. They were also seem to compare the growth of each other's plants as this was
competition. Among all plants there was a single plant that was not in good condition, students
seem to be concerned to that plant.
Session 21
Finally they reviewed about the process. Most of them reported to have increased positive
attitude towards the plantation. Some of the students said that as human being needs care and

love to grow, plants does too and we are motivated to continue plantation after the activity.
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Nature Therapy-Based Gardening

Intervention for Adolescents

Syeda Quratulain Naqvi

Gardening Intervention

Gardening: A Feasibility Testing of Intervention for Sleep and Emotion Regulation among
School going Adolescents



Total days of program: 21

Total sessions: 4

68

Session 1 (Plantation)

Stimulation And Acceptance

DAYS TIMING ACTIVITY

1 45 minutes to 1-hour Seedbed preparation (cleaning the site, pot preparation,
cleaning, and painting the pots).

2 20 to 30 minutes Written and verbal information will be given to the
participants about the plant (its historical and traditional
uses and botany of plant, etc.) they will grow.

(Detailed of this information is given in the Appendix).

3 20 to 30 minutes Soil and compost mixing (organic matter), extracting

any substance from it, filling the pots, and cleaning the

arca.
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20 to 30 minutes

Planting the baby plant.

10 to 15 minutes

Maintaining the moisture of the plant area.

10 to 15 minutes

Taking care of plants (cleaning the dust off, water if
needed.) Have physical touch with the plant and notice

the texture, and how the soil feels in your hands.
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Session 2
Purification
DAYS TIMING ACTIVITY
7 to 11 10 to 15 minutes for each Along with taking care of plants and watering,

participant each day

participants will be asked to engage with plants.
On all 5 days, they will be asked to release
negative emotions during a breathing exercise.
Participants will be instructed to notice the
change in their bodies and emotions. This

session will be individual-based.

The rationale of this activity is to make them
vent out their negative emotions, reveal their
innermost feelings to nature, and have an honest

conversation.




71

Session 3

Insight

DAYS TIMING ACTIVITY

12 to 16 15 minutes for each participant each day | Along with taking care of plants,
participants will be asked to engage with
plants and talk about what kind of positive
emotions they have felt during the process
or today. What are the problems they are
going through, and what can be the possible
solutions?

Session 4
Recharging and Change
DAYS TIMING ACTIVITY
17 to 19 20 minutes Group activity of taking care of each other's plants.

The rationale of this activity is to bring them together
and strengthen social interaction and group

cohesiveness.
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20

20 minutes

Same activity as above

21

1-hour

Group activity in the natural environment in which
participants will be asked to share their experiences
with each other about what emotional, behavioral, and
cognitive changes they have experienced during this

time.
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