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m Outdoor learning has emerged as a dynamic educational strategy, particularly beneficial for students with

special educational needs (SEN). This systematic review investigates the impact of outdoor learning on social
and cognitive development in special needs education, synthesizing evidence from studies published over
the past two decades. The review aims to assess how outdoor learning environments influence social

Keywords: interaction, cognitive skills, emotional regulation, and adaptive behaviour in students with diverse needs.
outdoor learning, special needs The findings indicate that outdoor learning promotes social engagement by encouraging communication,
education, social development, cooperation, and peer interaction. Additionally, outdoor experiences enhance cognitive development
cognitive development, through problem-solving activities, sensory stimulation, and experiential learning, fostering critical thinking
systematic review and self-regulation. Immersive outdoor environments also support emotional well-being by reducing stress

and building resilience, contributing to improved self-confidence and motivation. However, the review also
highlights challenges related to program implementation, including resource availability, teacher training,
and the need for structured, individualized approaches to accommodate diverse learners. Contextual factors,
such as school support and environmental accessibility, significantly influence the success of outdoor learning
interventions. This review underscores the potential of outdoor learning to complement traditional
classroom instruction, offering a holistic approach to education that supports both social and cognitive
growth. The study concludes by recommending further empirical research to optimize outdoor learning
frameworks and integrate them more effectively within special needs education settings.

1. Introduction

Outdoor learning has gained significant mood, and enhanced self-regulation, which are
recognition as an innovative and holistic educational  essential for the holistic development of students with
strategy, particularly for students with special  diverse needs (Hodkinson, 2015; Stevenson et al.,
educational needs (SEN). As traditional classroom  2018).
settings often pose challenges for these students,
outdoor learning environments offer a dynamic
alternative that fosters social interaction, cognitive
growth, and emotional well-being. The integration of
nature-based activities into educational practices
aligns with contemporary pedagogical approaches that

emphasize experlentl_al and inclusive learning success of outdoor education is crucial to optimizing
(Delaney, 2016; Hussein, 2012). its application within SEN settings (Fox & Avramidis,
Research suggests that outdoor learning supports ~ 2003).
the development of key social and cognitive skills by
providing a stimulating environment that encourages
physical activity, sensory engagement, and social
interaction (Mygind et al., 2019). Unlike conventional
indoor settings, outdoor classrooms facilitate
spontaneous peer collaboration and foster critical
thinking through hands-on experiences (Mann et al.,
2022). Additionally, exposure to natural environments
has been linked to reduced stress levels, improved

Despite its potential benefits, implementing
outdoor learning within special needs education poses
challenges. These include limited resources, the need
for teacher training, and the necessity to adapt
programs to accommodate varying abilities and needs.
Understanding the contextual factors that influence the

This systematic review aims to assess the impact
of outdoor learning on social and cognitive
development among students with special needs,
synthesizing findings from empirical studies
conducted over the past two decades. By examining
how outdoor environments facilitate social skills,
cognitive abilities, emotional regulation, and adaptive
behavior, this review seeks to contribute to the
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evidence base supporting inclusive educational

practices (Wythe, 2024).
2. Theoretical foundation

The concept of outdoor learning has evolved
significantly over recent decades, emphasizing its role
in promoting physical, cognitive, and social
development. Mygind et al. (2019) conducted a
systematic review highlighting the positive effects of
immersive nature experiences on mental, physical, and
social health among children and adolescents. Their
findings suggest that natural settings offer unique
opportunities for cognitive stimulation and stress
reduction, which are particularly relevant for students
with SEN (Chapman, 2000; Glanvile, 2023).

Mann et al. (2022) further explored the educational
impact of nature-specific outdoor learning, identifying
improvements in academic performance, problem-
solving abilities, and social interaction. These benefits
align with the holistic objectives of inclusive
education, where fostering cognitive and social
competencies remains a primary goal (Hopper, 2017).

Bolling et al. (2019) examined the association
between outdoor education and psychosocial well-
being, reporting increased self-confidence and social
cohesion among pupils participating in outdoor
activities. Similarly, Stevenson et al. (2018) focused
on the cognitive benefits of exposure to natural
environments, emphasizing attention restoration and
emotional balance as critical outcomes (Mann et al.,
2021; Padayichie & Main, 2022).

In the Danish context, Bentsen et al. (2009)
introduced the concept of udeskole, which integrates
outdoor education into regular school curricula. Their
research underscores the importance of structured,
curriculum-based outdoor activities tailored to meet
the diverse needs of learners, including those with
special educational requirements (Joyce,
2012;MacQuarrie, 2022).

Overall, the existing literature underscores the
multifaceted advantages of outdoor learning for
special needs education, while also addressing the
logistical and pedagogical challenges inherent in its
implementation. Future research should aim to
develop adaptive frameworks that support the
consistent and effective integration of outdoor
learning within special education curricula (Fiennes et
al., 2015; Wilson, 1994).

Building on these findings, there is a growing
recognition of the role outdoor learning plays in
bridging academic content with experiential, hands-on
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activities. Outdoor settings often encourage
collaborative exploration, which can enhance peer
relationships and foster a stronger sense of community
among learners. For students with SEN, such
experiences can break down barriers to participation
and provide alternative pathways for demonstrating
competence and understanding.

Furthermore, educators have begun to emphasize
the importance of cultural and environmental contexts
in outdoor education. Tailoring outdoor programs to
reflect local ecosystems, traditions, and community
values not only enriches the learning experience but
also strengthens students’ sense of identity and
belonging. This culturally responsive approach
ensures that outdoor learning is meaningful and
relevant to diverse groups of learners.

Technological advancements have also opened
new opportunities for enhancing outdoor learning
experiences. Tools such as mobile applications,
interactive maps, and virtual reality simulations can
complement field-based activities, enabling students
to deepen their understanding of ecological systems or
track their progress in real-time. For students with
SEN, these technologies can provide accessible
alternatives or additional scaffolding to ensure
equitable participation.

Moreover, professional development for teachers
remains a critical factor in the success of outdoor
learning programs. Educators need training not only in
outdoor pedagogy but also in adaptive strategies for
supporting students with varying needs. Workshops,
peer mentoring, and collaborative networks can
empower teachers to confidently incorporate outdoor
experiences into their teaching practice while
addressing safety, accessibility, and curriculum
alignment.

Finally, partnerships between schools, families,
and local organizations can provide essential resources
and support for outdoor education initiatives.
Community  gardens, nature  reserves, and
environmental NGOs can collaborate with schools to
create sustainable, well-resourced programs. Such
partnerships also promote a shared responsibility for
inclusive education, reinforcing the idea that outdoor
learning benefits not just students but the broader
community.

3. Research methodology

This systematic review follows a rigorous
methodology to ensure the accuracy, reliability, and
relevance of the findings. The study adhered to the



PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, which
provide a structured approach for conducting
systematic reviews.

3.1. Inclusion and exclusion criteria

Studies were included if they focused on outdoor
learning within the context of special needs education,
evaluated social or cognitive outcomes, were peer-
reviewed empirical studies, and were published in
English. Exclusion criteria comprised studies lacking
empirical data, opinion pieces, and non-peer-reviewed
sources.

3.2. Data extraction and quality assessment

Data were extracted using a standardized form to
capture essential details, including study design,
sample characteristics, intervention type, outcomes
measured, and key findings. The quality of each study
was assessed using the Mixed Methods Appraisal Tool
(MMAT), allowing for a critical evaluation of
methodological rigor.

3.3. Data synthesis

A thematic analysis was conducted to identify
recurring patterns and themes across studies.
Quantitative data were synthesized through meta-
analysis, when possible, while qualitative data were
analyzed using narrative synthesis to contextualize
findings within the broader literature.

4. Results

The results of this systematic review revealed
consistent evidence supporting the positive impact of
outdoor learning on both social and cognitive
development in students with special needs. Studies
consistently reported enhanced social interactions,
including increased peer cooperation, communication
skills, and a greater sense of community (Mann et al.,
2022; Mygind et al., 2019). Additionally, outdoor
learning environments were found to improve
problem-solving skills, critical thinking, and adaptive
behaviors, especially in nature-immersive settings.

Quantitative findings demonstrated statistically
significant improvements in social cohesion and
emotional regulation when students participated in
outdoor activities regularly (Bglling et al., 2019).
Furthermore, cognitive gains, particularly in attention
and executive function, were reported in studies where
natural environments were incorporated into learning
routines (Stevenson et al., 2018).
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Qualitative analyses revealed that outdoor learning
fostered a sense of autonomy and resilience, as
students faced and overcame environmental
challenges. These experiences not only strengthened
social bonds but also promoted self-confidence and
emotional well-being. Variability in outcomes was
noted, often attributable to differences in program
structure, duration, and the level of teacher
involvement. Contextual factors, such as school
support and environmental accessibility, also played
critical roles in determining success.

Figure 1
Impact of outdoor learning on social and cognitive skills in SEN
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Figure 2
Quantitative improvements from outdoor learning in SEN
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5. Discussions

The findings of this systematic review affirm the
substantial benefits of outdoor learning for students
with special educational needs, particularly in
fostering both social and cognitive development.
Consistent with the literature, outdoor settings
provided enriched opportunities  for  peer
collaboration,  communication, and  problem-
solving—elements  often  underrepresented in
conventional indoor classrooms (Mann et al., 2022;
Mygind et al., 2019).
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The improvements in emotional regulation and
attention corroborate the assertions of Stevenson et al.
(2018), who linked natural environments with
enhanced self-regulation and mental restoration.
These outcomes are especially pertinent for SEN
populations, where stress reduction and adaptive
functioning are pivotal for academic and personal
success.

Figure 3

Key benefits of outdoor learning for students with special educational
needs

Social
Development

Enriched opportunities for
peer collaboration,
communication, and diverse outdoor

problem-solving . . ‘ experiences
Emotional . Attention

Cognitive
Development

Fosters cognitive skills
through engaging and

Supports stress
reduction and adaptive
functioning

Regulation

Linked to enhanced self-
regulation and mental
restoration

Attention

Supports stress reduction
and adaptive functioning

Emotional
Regulation

Linked to enhanced
self-regulation and mental restora

This review also emphasizes the importance of
context and program quality. Factors such as
structured implementation, teacher facilitation, and
environmental design significantly mediate the
effectiveness of outdoor learning interventions. The
studies reviewed indicate that poorly resourced or
inconsistently applied programs may fail to yield the
same benefits, highlighting a critical area for policy
and investment.

Importantly, the review sheds light on broader
implications for educational equity. Outdoor learning,
when effectively integrated, offers an inclusive
platform that accommodates various learning styles
and needs. It challenges the traditional norms of
education by valuing experiential, sensory-rich, and
socially interactive learning spaces—principles that
are central to inclusive pedagogy.

Limitations of the current review include the
heterogeneity of study designs and outcome measures,
which made direct comparison difficult. Many studies
lacked long-term  follow-up, limiting  our
understanding of the sustained impact of outdoor
learning. Moreover, cultural and geographical biases
in the data may affect generalizability.
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Future research should aim to standardize outcome
measures, include diverse geographical contexts, and
evaluate longitudinal effects. Investigating how
outdoor learning interacts with other interventions
(e.g., therapy, individualized education plans) may
also vyield insights into creating comprehensive
support systems for students with SEN.

Expanding upon these findings, policymakers
must consider the allocation of resources and funding
to ensure that outdoor education programs are both
sustainable and accessible. Establishing clear
guidelines and quality standards for program
implementation can prevent inconsistencies and
ensure that all students—regardless of background—
benefit equally from outdoor learning experiences.

Teacher preparation also plays a pivotal role in
maximizing the potential of outdoor education.
Professional development opportunities should
emphasize not only outdoor pedagogy but also
adaptive strategies tailored to diverse student
populations. Equipping educators with these skills will
enhance their confidence and effectiveness in
delivering meaningful, inclusive outdoor learning
experiences.

Moreover, partnerships between schools, families,
and local organizations can strengthen the
infrastructure needed to support outdoor learning.
Collaboration ~ with  community groups and
environmental organizations can provide expertise,
materials, and spaces that enrich the educational
experience while fostering a sense of shared
responsibility for student success.

Finally, addressing cultural and geographical
biases in future research is essential to developing
globally relevant insights. Comparative studies across
different countries and educational systems could
uncover best practices and innovative models that are
adaptable to a variety of contexts, thereby broadening
the applicability of outdoor learning strategies for
students with special educational needs.

6. Conclusions

This systematic review provides compelling
evidence that outdoor learning significantly enhances
both social and cognitive development in students with
special educational needs. Across the studies
reviewed, consistent improvements were observed in
peer  cooperation, communication, emotional
regulation, problem-solving abilities, and executive
function. These outcomes highlight the transformative
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potential of outdoor environments to foster inclusive,
supportive, and dynamic learning experiences.

The findings reinforce the importance of
integrating nature-based education into special needs
curricula. as a means of promoting holistic
development. Moreover, they suggest that with
appropriate planning, resources, and training, outdoor
learning can serve as a powerful complement to
traditional classroom instruction. The benefits
observed are not only educational but also
developmental and psychological, supporting the
broader goals of inclusive and equitable education.

However, realizing the full potential of outdoor
learning requires systemic changes, including
institutional support, teacher training, and accessible,
adaptable environments. Policymakers and educators
must recognize outdoor education as a vital
component of inclusive pedagogical practice.

In addition, future research should explore the
long-term effects of outdoor learning on both
academic achievement and life skills. Longitudinal
studies could provide valuable insights into whether
the improvements observed in social interaction and
executive functioning persist beyond the immediate
learning context. Such evidence would help educators
and policymakers justify sustained investment in
outdoor learning initiatives.

Another critical area for development is the
creation of frameworks that allow outdoor education
to be tailored to the diverse needs of students with
varying disabilities. Collaborative efforts between
special educators, therapists, and environmental
specialists could lead to innovative strategies that
ensure activities remain accessible and engaging for
all learners. By prioritizing adaptability and
inclusivity, schools can create outdoor experiences
that empower every student to participate
meaningfully.

Finally, fostering community partnerships can
amplify the impact of outdoor learning programs.
Local organizations, nature reserves, and parent
groups can provide resources, expertise, and support,
creating a shared responsibility for inclusive
education. Such partnerships not only enrich the
educational experience but also strengthen community
ties and promote broader awareness of the benefits of
outdoor learning for students with special educational
needs.
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