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Identity of the Journal

About the Journal

The Saudi Journal of Special Education (SJSE)
is the first peer-reviewed journal in the Arab
world that specializes in the field of special
education and disability studies. The SJSE is
published by King Saud University Press (KSU
Press) which is the first university-owned
Press in the Arab world. The SJSE has
Associate Editors that are experts in their
particular areas. All The SJSE Associate Editors
are PhD professors and members of the
faculty of Special Education Department at
King Saud University which is the best and
the first of its kind in the Arab world. The SJSE
also has an international advisory editorial
board consisting of experienced and disting-
uished researchers in the field of special
education and disability studies.

Vision

Excellence in the dissemination of knowledge
related to the field of disability and special
education.

Mission

Provide an excellent knowledge resource for
individuals with disability or giftedness and
their families, professionals and practitioners,
policy-maker and administrators, and special-
ist and researchers.
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Aims and Scope

The journal aims to publish high quality peer-
reviewed research pertaining to the field of
disability and special education. Although the
journal focuses on the Arab region, the
journal also is looking to acquire
international status and become a global
interdisciplinary scholarly publication that
publishes contributions in both Arabic and
English from around the world on a variety
of topics. These topics include, but are not
limited to the following:

= Creativity and giftedness

= All Categories of Disability

= Prevention of Disability

= Early Intervention

= Diagnosis and Classification of Disabilities
= Rights of individuals with Disabilities

= Laws and Regulations Related to Disability and
Special Education

= Preparation of Special Education Teachers
= Parent Training

= Counseling and Rehabilitation
= Mental Health and disability
= Disability and Health Care

= Occupational Therapy

= Nutrition and Disability

= Disability Support Services

= Transition Services

= Recreation Services

= Assistive Technology

= Least Restrictive Environment
= Inclusion

= Universal Design

= Disability and Higher Education
= Research and Disability

= Applied Behavior Analysis

= Positive Behavior Support

= Evidence Based Interventions
= Response to Interventions

= Disability and Media

= Disability and Economy

= Employment and Disability

= Sexuality and Disability

= Quality of life and Disability

= Other Areas of Disability and Special
Education.
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Types of Articles the Journal Publishes

The journal primarily publishes the following

types of articles:

= Field and experimental researches: including
qualitative and quantitative studies, large
group or single-subject design studies.

= Theoretical researches, including compre-
hensive and critical analyses of researches
in one or more areas of disability and
special education.

= Book Reviews: the review should summa-
rize the contents of the book and be
written in an engaging scholarly discussion
style. Reviews will undergo review by the
Book Review Editor.

The Logo

Our logo symbolizes empowerment through
knowledge. The logo design is inspired by two
opposite signs: disability sign (wheelchair) and
control or “ability” sign (cogwheel). The logo
consists of an open book united with sprocket
wheel to form a wheelchair without the stigma
of disability. We replaced the traditional form
of a wheelchair by replacing the shape of
a person sitting on the wheelchair as
a disabled to the shape of an open book
symbolizes knowledge. We also replaced the
wheel of a wheelchair which symbolizes
disability (as a disability sign) with a sprocket
wheel which symbolizes ability and control (as
a control and “ability” sign). In total, our logo
depicts that the knowledge that we create and
disseminate through the Saudi Journal of
Special Education (SJSE) will contribute to
transforming disability into ability. We used the
color of King Saud University's logotype to
signify our pride of belonging to the first
university in the Arab world to establish an
academic department for special education.
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Submission Policies and Procedures

Submissions to the Saudi Journal of Special
Education (SJSE) must comply with the following
policies and procedures:

= The journal has an open submissions policy,
submission of original manuscripts will be
accepted at any time.

= The journal accept manuscripts written in
Arabic or English.

= The journal does not accept manuscripts that
under review by other journals or consid-
eration for publication elsewhere.

= The journal publishes original manuscripts
and does not accept previously published or
concurrent  manuscripts  that  essentially
describe the same subject matter.

= The journal only accept manuscripts that are
consistent with the aims and scope of the
journal.

= The journal committed to the standards of the
Committee on Publication Ethics (COPE). The
journal has a zero-tolerance policy for any
type of infringements of COPE’s ethical stand-
ards. Manuscripts submitted to the journal
must adhere strictly to the COPE's ethical
standards.

= Submission of the manuscript must be by one
of the authors. Submission must be with the
approval of all authors. The final version of the
manuscript must be approved in writing by all
authors.

= Submission of the manuscript must be electr-
onically through the online manuscript subm-
ission system established by King Saud
University (http://prsjksu.edu.sa). Under certain
circumstances, such as the inability to complete
the online submission for some technical
reason, the manuscript can be submitted as
an attached file by e-mail to the journals
address (SJSE@ksu.edu.sa).

= The journal's preferred length for manuscript
is 4000-8000 words (15-30 pages).

= The journal follows the APA Editorial Style
(Publication Manual of the American Psycho-
logical Association, 6th Edition) as outlined in
the template.

= For more information and further details,
please visit the journals website at
http://www.sjse ksu.edu.sa
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The Review Process and Publishing at The Saudi Journal
of Special Education

The Saudi Journal of Special Education
(SJSE) strive to ensure that all manuscripts
receive fast and objective evaluation
through the adoption of the following three
stages:

The first stage: Receiving the manu-
script

The manuscript must be submitted electro-
nically through the online manuscript subm-
ission system established by King Saud
University (http:/prsjksu.edusa). Under certain
circumstances, such as the inability to com-
plete the online submission for some tech-
nical reason, the manuscript can be subm-
itted as an attached file by e-mail to the
journal's address (SJSE@ksu.edusa). The
author will be notified about the successful
submission within three days of manuscript
submission by receiving an automatic resp-
onse text message or an email confirmation
acknowledging receipt of the manu-script.
Once the manuscript is submitted, the
process of peer review begins immediately
with the manuscript is assigned a manuscript
reference number to be used for all future
correspondences. An initial  screening is
carried out to check that all the necessary
forms associated with the submission, such
as the declaration of intellectual property
form, have been received. The manuscript will
also be run through plagiarism detection
software (eg, Turnitin, iThenticate, Qarnet,
Plagiarism Detector) to verify originality. The
journal has a zero tolerance policy towards
plagiarism; therefore identifying any copy-
right violation or infringement will result in the
rejection of the manuscript without further
review. When the initial screening is comp-
leted successfully, the manuscript will be sent
to a member of the associate editors for
preliminary evaluation.
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The second stage: Peer review
This stage consists of three steps as follows:

The first step: Preliminary Evaluation

The manuscript will be preliminarily evaluated by
one of the journal's associate editors for compliance
with the journal's policies and guidelines. If the
manuscript does not meet the journal's require-
ments, it will be rejected and returned within ten
working days to the author with an explanation for
its rejection. If the manuscript adhering to journal
requirements, it will enter a blind peer review
process. The associate editor will assigned the
manuscript to two outside reviewers.

The second step: Peer-review

The manuscript will be critically peer reviewed by
three reviewers. The associate editor (who has
preliminary evaluated the manuscript) and two
outside reviewers with expertise in the topics
covered in the manuscript. Reviewers are requ-
ested to evaluate the manuscript and complete
the review form within three weeks.

The third step: Decision of the Associate
Editors

Based on the reviewers' evaluation and recomm-
endations, the associate editors make a decision to
reject, request revisions and resubmissions, or
accept the manuscript for publishing. In cases
where the associate editors disagree in their
decision-making, the judgment of the associate
editor who has preliminary evaluated the manus-
cript will be the tiebreaker. Within two days of the
decision being made, the author will receive a
comprehensive report including the journal's final
decision and reviewers comments on the manu-
script.

The third stage: Publication

When the decision to accept the manuscript for
publication is taken, the author will receive galley
proofs (in PDF format) of the edited manuscript
for final checking and confirmation. An electronic
version of the manuscript will be published as
Online First on the journal's website within three
weeks. The paper version of the manuscript will
be included in the next issue of the journal. The
author will receive a publication notice and will
be provided with a PDF file of the published
manuscript.
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Call for Manuscripts
Issue No. 36, 37, & 38 - October 2025

The Saudi Journal of Special Education (SJSE) is
pleased to invite researchers in the field of special
education and disability to submit their
manuscripts for publishing in Issue No. 36, 37, & 38
of the Journal which is scheduled to be published
on October 2025. Publishing with the SJSE is an
opportunity for researchers to present and share
their latest research in a high quality peer-
reviewed journal that provide readers and
researchers with easy access to the information,
along with various benefits. Such as;

= Commitment to upholding the highest level of
publication ethics.

= Using effective editorial management system
that facilitates communication between
authors, reviewers, and the editorial office.

= All published articles are open access and
accessible to everyone anywhere in the world
to reach out to a broader readership.

= All published articles is issued in both online
and print version.

= Rapid electronic publication, which makes
accepted articles published Online First within
five working days of final acceptance. Articles
can be cited immediately after online
publication as each article will be assigned a
unigue permanent Digital Object Identifier
(DOD. The Online First version of an article is a
published version that provide the fastest
mean for reaching to the largest number of
reader in very short duration around the globe.

= All published articles will be indexed in major
Abstracting/Indexing databases.

= Issue of the Cetrtificate for each published article.

The SJSE not only publish articles, but also
promote them. We will be delighted to receive
your recent manuscript for publication in the
SJSE. For more information, visit the official
website of the journal http://www.sjse ksu.edu.sa.
It is appreciated if you could circulate this this
information about the SJSE to your known
interested colleagues or fellow researchers.
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The Level of Faculty members Implementation of The Principles of Universal Design for
learning from students’ perspectives

Mrs. Amani Abdullah Almoammar®, and Prof. Wedad Abdurrahman Abahusain®

Abstract: The study aimed to investigate the level of Faculty members Implementation of The principles of universal
design for learning from female students’ perspectives at one of the universities of the Central Region, and to examine
differences between the averages of students' perspectives about the level of implementing by faculty members the Principles
of universal design of learning attributed to the following variables (college, scientific degree, with or without disability, type
of disability). The study followed the quantitative descriptive approach. and to achieve the objectives of the study; the
researchers prepared a survey about the principles of universal design for learning, and the Application of these principles to
the learning management system (Blackboard), the number of participants in this study reached (385) female students from
Colleges of Humanities and Applied College, including (21) female students from people with disabilities, the results showed
that there is a high implementing of the principles of related to providing flexible options for participation, presentation of
information, performance and expression. Furthermore, the results indicated that there are no differences between averages of
female students’ perspectives of the level of implementing faculty members principles of universal design of learning
attributed to the college, scientific degree, and presence of disability variables, but there are differences between the average
of female students’ perspectives according to disability type variable towards physical disability.
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Implementation of the Secondary Education Pathways System for Students with Learning
Disabilities from the Perspective of General Education and Special Education Teachers

Maha Abdullah Al Sulaiman®

Abstract: The present study aimed to search the current implementation of the Secondary Education Pathways System
for students with learning disabilities in the Riyadh region of the Kingdom of Saudi Arabia, and to examine the extent to
which the system addresses their educational needs from the perspectives of general education and special education
teachers. The study focused on three main dimensions: the system’s role in supporting academic performance, preparing
students for the labor market, and the enablers for effective implementation of the system for this student population. The
study sample consisted of 429 teachers from Riyadh, including 257 general education teachers and 172 special education
teachers who responded to the survey instrument. A descriptive survey method was employed to assess the three dimensions.
Findings indicated a moderate level of agreement that the Pathways System supports the academic performance of students
with learning disabilities by offering diverse learning methods and fostering critical thinking, problem-solving, and
metacognitive skills. However, there remains a need to improve curriculum adaptation to better reflect students' individual
needs and enhance their global competitiveness. The system was also perceived to moderately contribute to preparing
students with learning disabilities for the labor market, highlighting the necessity of strengthening professional partnerships
with relevant sectors and providing hands-on training opportunities and impactful capstone projects. The study emphasized
the importance of equipping teachers with specialized training programs to enhance their competencies in implementing the
Pathways System and called for greater collaboration between general and special education to ensure comprehensive
support for students with learning disabilities.

Keywords: Students with learning disabilities, general education teachers, special education teachers, Secondary
Education Tracks System, high school education, Saudi Arabia.
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Professional Competencies of Arabic-Language and Mathematics Educators’ when
Teaching Students with Learning Disabilities in Regular Classrooms in Light of
Inclusive Education Requirements

Mr. Khaled Hebni Y. Alshehri’, and Dr. Faisal Alashal F. Alhusayni®

Abstract: This study aimed to identify the extent to which general educators of Arabic-Language and Mathematics’
possess Professional Competencies (PC) (a) Cognitive, (b) Evaluative, (c) Planning, (d) Implementing, (e) Technology
Competencies (TC), when teaching students with Learning Disabilities alongside their peers in General Classrooms at
elementary schools in Jeddah, Saudi Arabia. This descriptive survey study utilized the questionnaire for data collection, and
included male/female educators (n = 229). The results revealed an overall low level of PC across all domains, with some
variation. Cognitive Competencies ranked highest, followed by Planning, then Evaluative, followed by Implementing, and
finally TC. The results showed statistically significant differences in PC level by gender, in favor of females educators, and
by academic major, in favor of mathematics educators. Further, significant differences were found in Implementing,
Evaluative, and TC based on years of experience, favoring educators with more experience. significant differences were also
found in Evaluative, Planning, and Implementing Competencies based on number of Professional Development (PD),
favoring educators who had attended more PDs. The study recommended a reconsideration of Pre-service teacher preparation
programs, with an emphasis on developing modern PC aligned with 21* century educational demands. It also called for the
provision of ongoing In-service PD programs for current practicing educators, with the goal of improving instructional
practices and effectively implementing inclusive education strategies that align with the latest global educational trends.

Keywords: Educators’ Professional Competencies, Learning Disability, 21* Century Teachers, Pre-Service Preparation,
In-Service Preparation, Inclusive Education.
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Healing through nature:
exploring horticultural therapy for autism spectrum disorder (1990-2024)

Dr. Ghaniah Ain®, and Dr. Arwa A. Alamoudi®

Abstract: This scoping review examined the existing literature on the effectiveness of horticultural therapy (HT) for
individuals with autism spectrum disorder (ASD) between 1990 and 2024. Despite the wide timespan and comprehensive
search strategy, the results revealed a notable scarcity of studies specifically focused on the ASD population. The limited
available research, however, suggests that HT may be effective in addressing key challenges associated with ASD, including
improvements in emotional regulation, social interaction, and stress reduction. Given the promising preliminary findings, this
review underscores the need for further rigorous empirical studies to expand the evidence base and clarify the therapeutic
potential of HT for individuals with ASD across various age groups, settings, and cultural contexts.

Key words: Horticultural Therapy; Individuals with Autism Spectrum Disorder; Scoping Review; Therapeutic
Interventions; Developmental Disabilities.
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1. Introduction

In recent decades, horticultural therapy (HT) has
gained considerable recognition as an intervention
for enhancing physical health, mental well-being,
and emotional and social functioning across diverse
populations (Vijayvargiya, 2024). Although the
therapeutic use of gardens can be traced to ancient
Mesopotamian civilizations, historical accounts from
12th-century France already documented the health
benefits of gardening (DiNardo et al., 2013).
Scientific literature dating back to the 1800s has
referenced HT as an effective intervention for
individuals with mental illness (DiNardo et al., 2013).
Subsequent investigations in the 1950s further
validated the therapeutic benefits of horticultural
activities, particularly in promoting intellectual,
social, emotional, and physical well-being among
various populations (Schleien et al., 1991; Sempik et
al., 2014). More recently, empirical research and
clinical practice have increasingly supported the use
of plant-based interventions in both rehabilitative
and educational settings, particularly for older adults
and children with disabilities (Harris & Trauth,
2020).

Over the past three decades, the field of HT has
expanded significantly. Globally, a growing body of
research has explored its application across age
groups and health conditions. The present scoping
review, however, narrows this focus to assess studies
that specifically apply HT interventions for
individuals with autism spectrum disorder (ASD).

1.1. Background on Horticultural Therapy

Horticultural therapy is defined as the use of
gardening and plant-related activities to achieve
measurable therapeutic outcomes, including mood
enhancement, increased self-esteem, reduced stress
and anxiety, and improved social competence
(Vijayvargiya, 2024; Wong et al, 2014). The
American Horticultural Therapy Association (AHTA)
defines HT as “the engagement of a client in
horticultural activities facilitated by a trained
therapist to achieve specific and documented
treatment goals” (as cited in DiNardo et al., 2013,
para. 4).

According to Wong et al. (1997), participation in
HT can be either passive or active. Passive
engagement may involve simply observing or

listening to nature, while active involvement
includes tasks such as propagating plants, general
gardening, flower arranging, or identifying plants in
natural environments. Furthermore, HT activities
like drying plants for use in crafts—such as creating
potpourri sachets or pressed-leaf art—can be
conducted individually or in a group setting,
incorporating a social dimension to the intervention
(Vijayvargiya, 2024). These programs have been
implemented in a variety of settings, including
schools, community centers, elder care facilities,
health institutions, and correctional facilities,
demonstrating effectiveness in reducing anxiety and
stress across age groups.

The success of HT largely depends on tailoring
the intervention to the specific needs, abilities, and
preferences of each individual. Person-cantered
planning is therefore a fundamental tenet of HT
(Wong et al., 2014). According to AHTA (n.d.b), a
comprehensive assessment of each client should be
conducted to design individualized, goal-oriented
treatment plans. These plans must be continually
monitored and adjusted to ensure efficacy and
measurable therapeutic outcomes.

Historically, HT was first documented as a
therapeutic approach for mental health patients by Dr.
Benjamin Rush in the 19th century. Dr. Rush,
regarded as the "Father of American Psychiatry,"
observed that gardening led to noticeable
improvements in emotional and mental well-being
among patients. In the mid-20th century, HT became
widely used in rehabilitative care, especially for
hospitalized war veterans (AHTA, n.d.a). Subsequent
research has validated the psychological and social
benefits of HT for individuals with schizophrenia and
other psychiatric disorders (Spano et al., 2021).
Additionally, the application of HT has been
extended to address behavioral challenges, with
studies by Detweiler et al. (2012), Ulrich and Parsons
(1990), Yang et al. (2024), and Zhang et al. (2022)
reporting significant improvements in physical,
cognitive, and psychological functioning.

HT interventions are associated with cognitive
benefits, including improved memory, concentration,
and task completion. Engaging in garden-based
activities fosters a sense of achievement, which
enhances self-esteem and general well-being (Simson
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& Straus, 1997). Detweiler et al. (2012) emphasized
HT's capacity to cultivate a therapeutic environment
that encourages emotional regulation and creativity.
Furthermore, the practice promotes independence and
problem-solving skills, making it a cost-effective
strategy for long-term care and mental health
facilities (Scearce, 2020).

The physical benefits of HT have also been
widely documented. For instance, S. Lu et al. (2023)
provided evidence of improvements in fine motor
coordination, muscle tone, balance, and range of
motion resulting from repetitive gardening activities.
Similarly, Parkinson et al. (2011) highlighted the
physical gains achieved through consistent
engagement in planting, digging, and weeding.

The volume of scholarly research on HT has
increased markedly in recent years. A systematic
review by Park et al. (2016) found that between 2001
and 2014, nearly half (45.58%) of 509 identified
studies were published between 2006 and 2010.
These studies encompassed participants across the
lifespan—from young children to older adults—
underscoring HT’s broad applicability.

Despite the growing evidence base, the literature
examining HT interventions for individuals with ASD
remains sparse. Dennis et al. (2024) conducted a
scoping review of nature-based interventions
involving adults with ASD and other developmental
disabilities, identifying only seven relevant studies
from 1985 to 2023 after systematic searches across 10
databases. Although their findings indicated that such
interventions offer promising outcomes for mental
health, employment, and well-being, the authors
concluded that research involving adults with ASD is
limited. In response, the present review investigates
HT-specific interventions for individuals with ASD
from 1990 to 2024. Unlike Dennis et al. (2024), this
review focuses exclusively on horticultural therapy as
a standalone intervention, examining its distinct
effects on the physical, cognitive, and emotional
well-being of individuals with ASD. Notably, this
review includes only one study also cited in the
Dennis review—Schleien et al. (1991)—while
expanding the scope to include individuals with ASD
across the lifespan.

1.2. Characteristics of Individuals with Autism
Spectrum Disorder

Autism spectrum disorder (ASD) is defined in the
Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) as a neurodevelopmental
condition characterized by impairments in social
interaction and communication, along with restricted,
repetitive  behaviors and interests (American
Psychiatric  Association [APA], 2013). The
manifestation of ASD is heterogeneous, with
individuals presenting a wide range of symptoms and
severity levels. In addition to core symptoms,
individuals with ASD frequently experience
comorbid conditions such as anxiety, depression,
sleep disturbances, and stress (Gail Williams et al.,
2004; Thiele-Swift & Dorstyn, 2024; Vasa &
Mazurek, 2015). For example, Thiele-Swift and
Dorstyn (2024) found that approximately 14% of
individuals with ASD experienced separation anxiety.
Prevalence estimates of anxiety disorders in this
population vary widely, ranging from 22% to 84%
(Vasa & Mazurek, 2015). A meta-analysis by Van
Steensel et al. (2011) concluded that 39.6% of
children with ASD are diagnosed with an anxiety
disorder.

Furthermore, attention-deficit/hyperactivity disorder
(ADHD) frequently co-occurs with ASD. Recent
studies have reported prevalence rates of co-occurring
ADHD ranging from 38.5% to 70% (Hours et al.,
2022; Rong et al, 2021). These overlapping
symptoms contribute to the complexity of diagnosis
and intervention in individuals with ASD.

According to the most recent data released by the
Centres for Disease Control and Prevention (CDC,
2025), approximately one in every 31 children in the
United States is diagnosed with ASD. This high
prevalence underscores the urgent need for effective,
evidence-based interventions to address the diverse
challenges faced by individuals with ASD,
particularly those targeting emotional regulation,
stress reduction, and overall quality of life.

1.3. Purpose of the Study and Research Question
The objective of this scoping review was to
synthesize and evaluate studies published between
1990 and 2024 that explore the application of
horticultural therapy for individuals with autism
spectrum disorder. Through systematic synthesis,

—137—



Dr. Ghaniah Ain, & Dr. Arwa Alamoudi: Healing through nature: exploring horticultural therapy for autism spectrum disorder. ..

the review aimed to identify prevailing trends,
highlight existing research gaps, and offer
recommendations for future investigations. Given its
interdisciplinary nature, HT is often delivered by
professionals with backgrounds in both healthcare
and horticulture.

Due to the limited body of literature on HT
interventions for individuals with ASD, this review
seeks to contribute to the knowledge base by
cataloguing existing findings and assessing their
implications. The review also emphasizes the
potential of HT as a therapeutic modality capable of
enhancing physical, cognitive, and emotional
outcomes among individuals with ASD across the
lifespan.

1.4. The research question
The research question was “What are the benefits
of HT on individuals with ASD?”

2. Methodology

This study employed a comprehensive scoping
review methodology to examine the existing body of
scholarly literature concerning the application of HT
for individuals diagnosed with ASD. The review
process adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews (PRISMA-ScR) guidelines to ensure
methodological rigor, transparency, and
reproducibility. The research approach comprised
systematic database searches, clearly defined
inclusion and exclusion criteria, and a structured
screening and data extraction process to synthesize
relevant findings.

2.1. Database Search Strategy

An extensive literature search was conducted
across four major academic databases: ERIC,
Academic Search Ultimate, PubMed, and Google
Scholar. The search utilized a combination of relevant
keywords and Boolean operators to identify studies
related to the subject matter. Key search terms
included: "horticultural therapy for autism spectrum
disorder",  "horticultural  therapy  for ASD",
"horticultural therapy and autism", "autism spectrum
disorder and horticultural interventions",
"horticulture and autism treatment”, and "nature-
based interventions for ASD". All searches were

limited to publications in the English language to
maintain consistency in data interpretation and
analysis.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria were established to ensure
the relevance and quality of the selected studies.
Eligible studies were required to (a) be published in
peer-reviewed journals between 1990 and 2025, (b)
be written in English, (¢) focus on individuals of any
age with a formal diagnosis of ASD, (d) incorporate
horticultural or nature-based activities as therapeutic
interventions, and (e) report measurable outcomes
related to cognitive, emotional, or social
development.

Conversely, studies were excluded if they (a)
targeted populations with disabilities other than ASD,
(b) focused primarily on comorbid conditions without
addressing ASD specifically, (c) did not include
horticultural therapy or garden-based interventions, or
(d) were non-peer-reviewed sources such as
dissertations, theses, book chapters, or conference
abstracts.

2.3. Screening and Selection Process

The initial search yielded a total of 3,864 records.
Following the removal of duplicates, 804 unique
articles remained for screening. Two independent
reviewers—one specializing in special education and
the other in horticultural therapy—conducted a dual-
stage screening process. This involved reviewing the
titles and abstracts of the retrieved studies to
determine their relevance based on the predefined
eligibility criteria.

After this rigorous screening process, only eight
studies met the inclusion criteria and were deemed
suitable for inclusion in the final synthesis. Articles
were excluded if they involved participants without
an ASD diagnosis or if the intervention was not
horticulture-based but instead employed general
nature-based strategies that lacked a gardening
component. A detailed account of the selection
process is presented in Figure 1, following the
PRISMA flow diagram structure, which illustrates the
steps from initial identification through final
inclusion.
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Search conducted on ERIC,

Academic Search Ultimate, Records removed before screening
PubMed, and Google EEEE— (n=3,060)
(n=13,864)
Records screened Records excluded**
_ >
(n=2804) (n=1782)

Articles excluded because
activities were not related to
horticultural-based therapeutic
interventions (n = 12)

Articles assessed for eligibility >
(n=22)

Total studies included in review
(n=17)

4+—

Figure 1: PRISMA Flow Diagram

2.4. Data Extraction and Analysis interactions, emotional well-being, or cognitive
We conducted a comprehensive review of the skills.

seven studies and extracted the following data for e Key findings: Summary of the main outcomes of

each (see Table 1): the study, particularly any positive or negative

e Study design and methodology: Participant effects observed during the intervention.

characteristics, intervention type, and the methods
used for data collection.

e Outcome measures: Focused on the effects of HT
on the participants, such as improvements in social

—139—



Dr. Ghaniah Ain, & Dr. Arwa Alamoudi: Healing through nature: exploring horticultural therapy for autism spectrum disorder. ..

Table 1: Data from the Systematic Review.

Author(s)

Title

Participants

Methodology

Aim(s) and findings

Beela & Thankappan
(2021)

Horticultural therapy
program in Kerala
improves the
emotional
intelligence of school
going children with
autism spectrum
disorder

N = 44 children with
ASD aged 10-15.

A modified emotional
intelligence scale, which
measured changes in the
participants' emotional
functioning and
development.

Evaluated how horticultural therapy
programs affected emotional
intelligence levels in children
diagnosed with autism spectrum
disorder (ASD) within Kerala. The
program conducted 44 sessions of
plant-based activities inside and
outside those targeted children
between ages 10 and 15. Children
who participated in the horticultural
therapy program demonstrated
improved emotional intelligence
according to research outcomes.
Horticultural activities demonstrate
ability to boost emotional functioning
in ASD children, therefore providing
an important therapeutic solution for
emotional development issues in this
population.

Han (2014)

Influences of green
exercise on school
adaptation of autistic
children in Taiwan

N =24 children with
ASD aged 6-18. 21
males/3 females.

Quasi-experimental design
using the Aberrant
Behavior Checklist, the
Autistic Children’s School
Adaptation Scale, and the
Clinical Global
Impression.

Evaluated how nature-based physical
activities affected school adaptation in
Taiwanese children with ASD. A 24-
week educational program with
physical activities held in outdoors
environments included 24 children.
Children with ASD showed better
school adaptation after participating
in green exercise activities, which
depended on the amount of natural
environment exposure and the
intensity of physical activity. Green
exercise was helpful for the autistic
children’s school adaptation, and the
frequency of the exposure to the
natural environment and the
metabolic equivalent of the physical
activity had a complementary
interaction with the autistic children’s
functions.

Karthikeyan (2023)

Horticultural therapy
activities can reduce
stress and enhance
the social and
cognitive skills in
autism children

N =30 children
diagnosed with ASD,
aged between 6 to 17
years (25 males and
5 females).

The 6-month program from
October 2015 until March
2016 included horticultural
activities that took place
both indoors and outdoors.
The students participated in
various activities such as
gardening, vegetable
cultivation, plant
recognition, crafts with
natural resources and stone
balancing, team games,
sculpture building, plant pet
maintenance, and leaf art.
The Horticultural Therapy
Assessment Form (HTAF)
was used to evaluate stress
levels alongside social
interactions and cognitive
abilities at both the start and
conclusion of the study
period.

Evaluated the effectiveness of
horticultural therapy for decreasing
stress levels and improving both
social abilities and cognitive
performance in children who have
ASD.

The post-treatment evaluations
demonstrated both decreased stress
markers and better social abilities
and cognitive skills throughout
participants. Children who
participated in these activities
experienced better happiness levels
while improving their family
relationships and creativity and
solving problems more efficiently.
Research findings demonstrate that
horticultural therapy activities in
children with ASD builds their
natural bond, which produces
beneficial emotional and
developmental results.
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Follow/ Table 1.

Author(s) Title Participants Methodology Aim(s) and findings
Nevil & Beela Impact of N =10 individuals Pre-/post-test based on the Six participants showed remarkable
(2023) horticultural therapy | with ASD aged 16— Vineland Social Maturity changes in social intelligence.

in social intelligence
of people with
autism spectrum
disorder

24.

Scale was used to assess
social intelligence.

Therefore, it can be concluded that
HT can improve social intelligence
in people with ASD.

Schleien et al. (1991)

Teaching
horticulture skills to
adults with autism: A
replicated case study

N =3 individuals
with ASD aged 16—
20.

Experimental, using an A-
B case study design.

Significant increases in skill
acquisition occurred across all three
participants, suggesting the
potential of horticulture activities to
meet lifelong leisure needs.

Sempik et al. (2014)

The effects of social
and therapeutic

N = 143 participants,
of whom 10 were

Social interactions were
significantly higher after 90 days of

Data gathered from a
routine clinical assessment

horticulture on individuals with (linear scale) of social participation.
aspects of social ASD. interaction,
behaviour communication,
motivation, and task
engagement.
Uehara & Sasaki The possibility of N =22 individuals Observation and evaluation | Working ability, communication,
(1999) forest activities in with ASD aged 14— of individuals at an and emotional stability were
the autistic 26. institute for the treatment improved.
disabilities treatment of autism that employs a
by utilizing the rural forest-based nature therapy
forest program involving both
planting (shiitake
mushrooms in logs) and
recreation (going on walks)
in the forest.
3. Results For example, Beela and Thankappan (2021)
The scoping review identified several core themes evaluated a program involving 44 plant-based
across the selected studies, highlighting the activities for children with ASD aged 10-15 years in

multifaceted benefits of HT for individuals with
ASD. The most prominent areas of therapeutic impact
included: (1) social and emotional development, (2)
stress reduction, (3) cognitive and skill development,
and (4) the broader utility of nature-based
interventions. Each theme is discussed below,
supported by findings from the reviewed literature.

3.1. Social and Emotional Development

One of the most consistent findings among the
reviewed studies was the positive impact of HT on
the social and emotional development of individuals
with ASD. Given the characteristic challenges of
ASD—such as difficulties in emotional regulation,
social interaction, and understanding nonverbal
cues—interventions that target these domains are
especially valuable. The evidence indicated that HT
interventions helped participants express emotions
more appropriately, increased their ability to
understand others’ feelings, and fostered meaningful
peer and caregiver relationships.

Kerala, India. The intervention aimed at enhancing
emotional capacities through both indoor and outdoor
gardening  tasks.  Results  showed  marked
improvements in emotional intelligence, empathy,
and social engagement. Similarly, Nevil and Beela
(2023) assessed social intelligence development in 10
participants aged 16-24 years using the Vineland
Social Maturity Scale. The study found that six
participants  experienced  significant gains in
communication, problem-solving, and adaptive
behaviors following participation in HT.

These findings underscore HT’s potential as a
structured medium for promoting emotional
expression and understanding. Through collaborative
gardening tasks, individuals with ASD engaged in
turn-taking, sharing, and responding appropriately in
social settings—skills often underdeveloped in this
population. The nurturing and goal-oriented context
of HT created opportunities for participants to
connect with peers, therapists, and caregivers in
emotionally supportive ways.
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3.2. Stress Reduction

The review also revealed that HT is effective in
alleviating stress and fostering emotional stability
among individuals with ASD. Stress and anxiety are
prevalent in this population due to sensory processing
difficulties, social communication deficits, and
emotional dysregulation. HT offers a calming and
structured environment, promoting self-regulation
and reduced physiological arousal.

In a study by Karthikeyan (2023), a six-month
HT program involving 30 children aged 617 years
demonstrated significant reductions in stress-related
behaviors. Activities included gardening, vegetable
cultivation, natural material crafting, and group
games. Post-intervention assessments indicated
calmer emotional responses and improved
confidence in social interactions. These effects were
attributed to the therapeutic exposure to natural
elements and the structured, low-pressure context of
HT tasks.

The findings align with broader literature
suggesting that nature-based interventions can
mitigate stress by regulating the autonomic nervous
system and providing sensory input in a non-
overstimulating manner. In individuals with ASD,
this can translate into improved interpersonal
communication and greater willingness to participate
in social exchanges.

3.3. Cognitive and Skill Development

Beyond emotional and social domains, HT was
found to support cognitive functioning and life skills
development. Individuals with ASD often face
challenges related to executive functioning, attention
span, and adaptive behaviors—areas critical to
independence and quality of life.

Schleien et al. (1991) examined the effects of HT
on adults with ASD through structured tasks such as
seed planting, transplanting, and plant repotting.
Participants ~ demonstrated ~ improvements in
concentration, task persistence, problem-solving, and
cognitive flexibility. Additionally, the intervention
fostered practical life skills, including time
management, teamwork, and accountability—skills
directly applicable to supported employment and
daily living.

3.4. Usefulness of Broader Nature-Based Interventions

In addition to formal HT programs, broader
nature-based interventions were found to benefit
individuals with ASD. Such interventions often
leverage the sensory, structural, and routine elements
of the natural environment, making them well-suited
to the needs of individuals with sensory sensitivities
and a preference for predictability.

Himmelheber et al. (2018) evaluated a therapeutic
camp incorporating HT principles, documenting
outcomes such as improved self-confidence,
community engagement, and social skill development.
These findings emphasized three interconnected
benefits: community integration, personal
empowerment, and positive interaction with the natural
environment.

Han (2014) investigated ‘“green exercise”
programs for children with ASD and found
enhancements in school adjustment, emotional well-
being, and social participation. Nature contact was
shown to reduce stress while fostering adaptive
coping mechanisms. Together, these studies reinforce
the wvalue of natural settings in therapeutic
approaches, particularly for populations with ASD.

4. Discussion

The primary objective of this review was to assess
the current landscape of research investigating the
benefits of HT for individuals with ASD.
Specifically, the study aimed to answer the research
question: What are the impacts of HT on individuals
with ASD?

Prior reviews, such as those conducted by Dennis
et al. (2024) and Park et al. (2016), explored the role
of horticultural and nature-based interventions across
populations  with  developmental  disabilities.
However, these studies either included individuals
with ASD alongside other groups (Dennis et al.,
2024) or did not distinctly consider ASD populations
(Park et al., 2016). In contrast, the present scoping
review focused exclusively on studies applying HT
for individuals with ASD across a range of age
groups and therapeutic settings, thereby addressing a
critical gap in the literature.

Despite the growing global interest in HT and the
broad therapeutic applications it offers, the current
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review identified only seven relevant studies over the
past three decades. This scarcity suggests that
research explicitly targeting individuals with ASD
remains limited. Although the initial intention was to
restrict the review to studies from the past decade, the
lack of sufficient research necessitated expanding the
temporal scope to over 30 years.

Several studies, including those by Yang et al.
(2024), support the effectiveness of HT as a form of
nature-based intervention for various conditions, such
as anxiety and sleep disturbances. Yang et al's
research demonstrated that specific plant selections in
HT interventions could mitigate anxiety and promote
sleep hygiene, underscoring the therapeutic potential
of nature exposure. While such benefits are well-
documented across diverse populations, few studies
have investigated these outcomes in individuals with
ASD, a population that often faces chronic anxiety,
sensory sensitivities, and emotional dysregulation.

Moreover, HT encompasses both individual and
group-based formats, offering a rich sensory
experience through direct engagement with plant life.
For individuals with ASD—who frequently struggle
with verbal and non-verbal communication,
emotional regulation, and sensory processing—HT
provides an interactive, calming, and structured
environment conducive to skill development and
therapeutic growth.

A notable concern highlighted in related literature
is the rising prevalence of electronic screen time
among children, which has been negatively associated
with socio-emotional and cognitive development
(Muppalla et al., 2023). Some findings suggest that
children with low-functioning ASD are more prone to
excessive screen exposure than their typically
developing peers or those with high-functioning ASD
(Dong et al., 2021; Harl¢, 2019). Early and prolonged
screen exposure (exceeding four hours daily) has even
been linked to the exacerbation of ASD-related
symptoms in at-risk young children (Harl¢, 2019). In
this context, nature-based interventions such as HT
could serve as a healthy, developmentally appropriate
alternative, potentially counteracting the harmful
effects of excessive screen engagement.

This review also emphasizes the need for a
comprehensive systematic review of the literature on

HT for individuals with ASD, spanning a broader
range of populations and age groups. Such an endeavor
would contribute to the development of an evidence-
based foundation for practice, as advocated by Odom
et al. (2005). While existing literature reviews have
examined HT in varied populations—such as patients
with dementia (L.-C. Lu et al., 2020), individuals
experiencing stress (S. Lu et al., 2023), elderly adults
(Yun et al., 2024; Herod et al., 2022), those with
depression (Zhang et al., 2022), schizophrenia (S. Lu et
al., 2021), or children (Lee et al., 2023; Oh et al.,
2020)—very few focus exclusively on ASD. This
suggests a lack of population-specific insight into the
intervention's effectiveness.

Among studies involving individuals with special
needs, Lai et al. (2017) demonstrated positive
outcomes for adults with intellectual disabilities
through HT, while Dennis et al. (2024) found nature-
based activities beneficial for adults with ASD and
other developmental disorders. However, Dennis et
al's work incorporated a broad spectrum of
interventions—including cooking and arts and
crafts—rather than isolating the effects of HT.

In alignment with findings from Sempik et al.
(2014), Nevil and Beela (2023), and Dennis et al.
(2024), this review further underscores the pressing
need for rigorous, targeted research on the application
of HT in ASD populations. Future studies should aim
to assess long-term outcomes, explore interventions
across diverse settings (e.g., schools, residential care,
urban vs. rural environments), and include broader
demographic diversity to enhance the generalizability
of findings.

4.1. Limitations of the Research

Although HT has been widely studied across
populations with mental health conditions such as
anxiety, depression, and dementia, its application to
individuals with ASD remains underexplored. This
constitutes the most significant limitation of the
present review. The limited number of ASD-specific
studies reflects a broader gap in the literature and
constrains the generalizability of the findings.
Additionally, the majority of the studies identified in
this review were characterized by small sample sizes,
brief intervention durations, and geographically
narrow settings. These limitations reduce the external
validity and reliability of the reported outcomes.
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A further limitation is the lack of participant
diversity across reviewed studies, which restricts
insights into how HT may benefit individuals with
different ASD presentations across various cultural
and demographic groups. Moreover, few studies
incorporated follow-up assessments, making it
difficult to evaluate the long-term effectiveness or
sustainability of HT interventions. The
methodological heterogeneity among studies—
ranging from differences in research design to varied
outcome measurement tools—further complicates
comparative analysis and the synthesis of cumulative
findings.

4.2. Recommendations for Future Research

To address these gaps, future research should
prioritize high-quality, longitudinal studies that meet
the methodological rigor outlined in the What Works
Clearinghouse standards (Gemici et al., 2012). Such
studies should examine the long-term effects of
sustained HT participation on developmental domains
commonly affected in individuals with ASD, including
emotional regulation, social communication, and
cognitive functioning. Longitudinal research would
offer insights into whether HT produces enduring
benefits and how such outcomes evolve over time.

Moreover, implementation science should be
leveraged to identify the most effective strategies for
integrating HT into a range of real-world settings,
such as educational institutions, health care facilities,
and community programs. Identifying which
environments optimize HT outcomes could help
establish scalable intervention models (Test &
Fowler, 2018).

Given the heterogeneity of ASD, future
investigations should explore the development of
personalized HT interventions tailored to individual
profiles. Factors such as age, ASD severity, comorbid
conditions, and specific sensory needs should guide
the customization of therapeutic approaches (Gersten
et al.,, 2000). In addition, cultural considerations
should be incorporated to ensure that HT programs
are relevant and adaptable across diverse populations
worldwide. This will support the broader application
and acceptance of HT as a complementary
therapeutic approach for individuals with ASD in
different cultural and social contexts.

4.3. Recommendations for practices

Research indicates that horticultural activities can
promote sensory integration, reduce anxiety, and
improve attention and emotional regulation, all of
which are critical for students with ASD. Educational
practitioners are encouraged to design structured
garden-based programs that align with students’
individualized education plans (IEPs). Activities such
as planting, watering, and harvesting should be tailored
to the students’ sensory preferences and cognitive
levels, with clear visual supports, routine schedules,
and task breakdowns to foster independence and
engagement. The incorporation of social skills training
into  these  sessions—such  as  turn-taking,
communication prompts, and cooperative tasks—can
further enhance interpersonal development in a
naturalistic, low-stress environment.

To apply the effectiveness of horticulture-based
interventions, interdisciplinary  collaboration is
essential.  Teachers, occupational therapists, and
behavior specialists should work together to ensure
that horticultural activities are both therapeutic and
educational. Educators should also conduct ongoing
assessments to evaluate the developmental progress
and behavioral responses of students with ASD in the
garden setting. Furthermore, involving families and
caregivers in horticultural projects can strengthen
school-home collaboration and reinforce learned
skills across environments. By embedding
horticulture within inclusive curricula and offering it
as a sensory-friendly option, schools can provide
meaningful, hands-on learning experiences that
support the development of students with ASD.

Integrating horticulture into educational settings
for students with ASD is both practically achievable
and financially accessible, making it an attractive
intervention for schools with limited resources.
Unlike specialized therapies that require expensive
equipment or extensive training, horticulture
activities can be adapted to various classroom
environments with minimal startup costs. Basic
materials—such as seeds, soil, small pots, and simple
gardening tools—are inexpensive and widely
available. Many projects can begin with recycled
containers (e.g., yogurt cups, egg cartons) or small
indoor planters, eliminating the need for dedicated
outdoor space. From an implementation standpoint,
horticulture is highly flexible and scalable. Teachers
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can start with low-maintenance plants (e.g., fast-
growing beans or herbs like basil) that require little
expertise to develop. Visual supports, such as step-
by-step picture guides for watering or planting, can
be easily created or found online, reducing
preparation time. Additionally, horticulture tasks
naturally align with existing curricula, allowing
educators to reinforce academic skills (e.g.,
measuring growth in math and documenting plant
changes in science) without requiring significant

adjustments to lesson plans. Application of the
horticultural activity does not require special training.
While specialized horticultural therapy certifications
exist, most classroom applications can be
implemented effectively after brief teacher research
or collaboration with school garden programs. Free
or low-cost resources, such as lesson plans from
agricultural extension offices or autism support
organizations, further reduce barriers to adoption. In
summary, horticulture is a low-cost, high-impact
strategy that can be easily customized to fit diverse
classroom needs. Its affordability, adaptability, and
alignment with educational goals make it a
sustainable and practical intervention for supporting
students with ASD.

5. Conclusion

This review aimed to synthesize the existing
literature on the use of HT for individuals with ASD.
While substantial research has documented the
therapeutic benefits of HT across various populations,
including those with mental health conditions and
cognitive impairments, the evidence specifically
addressing its application to individuals with ASD
remains limited. Only seven studies met the criteria
for inclusion in this review, underscoring a significant
gap in the literature.

The available studies suggest that HT can
positively influence emotional regulation, social
interaction, stress reduction, and aspects of cognitive
development among individuals with ASD. These
findings highlight the potential of HT as a
complementary therapeutic intervention. However,
the limited scope and methodological variability of
existing studies restrict the generalizability and
strength of the conclusions that can be drawn.

To fully realize the therapeutic potential of HT for
individuals with ASD, further empirical research is

essential. Future studies should aim to assess its long-
term outcomes, explore its effectiveness across diverse
populations, and establish evidence-based guidelines
for its implementation in various clinical, educational,
and community settings. Expanding the evidence base
will support the integration of HT as a meaningful and
effective component of comprehensive support
strategies for individuals with ASD.
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