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Abstract

Outdoor learning offers dynamic, real-world educational opportunities that extend beyond
traditional classrooms and foster sustainability awareness. This quantitative study en-
deavors to assess teachers’ competency in facilitating outdoor learning, aiming for a more
engaging and impactful introduction. Employing a relational survey design in the form of
a multi-survey model, the research engaged 586 teachers representing diverse academic
disciplines across public and private elementary and secondary schools. Central to the
investigation was the utilization of the “Outdoor Learning Regulation Scale [OLRS]” as
the primary data collection instrument. The evaluation of teachers’ aptitude in regulating
outdoor learning encompassed various variables, including gender, subject specialization,
prior online or in-person training in outdoor learning, use of non-school environments for
teaching, childhood environment, and teaching location. To analyze the collected data, a
nuanced approach to statistical analysis was undertaken, aiming to provide a clearer and
more specific explanation of the data analysis methods employed. The findings of the study
unveiled no significant disparities in teachers’ outdoor learning regulation capabilities
based on gender, subject specialization, childhood environment, or teaching location. How-
ever, discernible differences surfaced in their proficiency in outdoor learning regulation
concerning previous online or in-person training in outdoor learning and their utilization
of outdoor environments for teaching, thus providing deeper insights into the factors shap-
ing teachers’ efficacy in facilitating outdoor learning experiences. Additionally, the study
emphasizes the link between outdoor learning and sustainability education. By equipping
teachers with the skills to regulate outdoor learning, this research supports the integration
of sustainability into educational practices, promoting students’ ecological awareness and
sustainable thinking. These results highlight the importance of professional development
and targeted training in outdoor education, with direct implications for strengthening
sustainability-oriented teaching practices.

Keywords: out of school; outdoor learning; sustainability; teacher education

1. Introduction
Traditional classroom education often confines learning to structured settings with fixed

curricula, whereas outdoor education transcends these boundaries by creating dynamic, en-
gaging, and versatile learning opportunities [1–3]. Outdoor education—also referred to as
“outdoor learning,” “environmental education,” or “nature education”—involves activities
outside school buildings that achieve curriculum goals through direct, hands-on experi-
ences [1,4,5]. In this study, “outdoor education” specifically refers to formal, curriculum-
aligned instruction delivered both in natural environments (e.g., school gardens, forests,
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beaches) and structured non-school environments (e.g., museums, science centers, botanical
gardens). This dual focus underscores the pedagogical breadth of outdoor education and
its potential to advance sustainability.

Outdoor education spans various subjects, including arts, science, and physical educa-
tion, fostering critical thinking, risk management, and holistic development [2,6,7]. Studies
confirm its benefits for students’ emotional, cognitive, and physical development, includ-
ing enhanced engagement, well-being, and environmental stewardship [2,3,8–10]. Post-
pandemic research also highlights its role in supporting mental health and re-engagement
with learning [11]. By integrating multisensory, experiential activities, outdoor education
accommodates diverse learning styles and strengthens knowledge retention [2,12,13].

Yet ambiguities persist in how outdoor learning is defined, as varied environments
(e.g., museums, gardens, playgrounds) are grouped under a single label [5,12]. These incon-
sistencies complicate implementation and teacher understanding, emphasizing the need to
examine educators’ preparedness. Effective outdoor education also requires careful plan-
ning, execution, and evaluation, supported by adequate training [3,8,13,14]. Teachers, there-
fore, play a central role, yet studies reveal gaps in their knowledge and preparation [2,15,16].
Barriers such as financial limitations, administrative obstacles, and low motivation also
restrict implementation [3,17,18].

Teachers’ personal and professional experiences shape their approaches. Early ex-
posure to nature fosters confidence, while professional training strengthens pedagogical
competence [17,19,20]. Outdoor education also aligns closely with sustainability by engag-
ing students in ecological challenges and fostering resource stewardship [9,17]. Teachers
equipped with sustainability knowledge and outdoor methods can bridge theory and
practice, preparing students for sustainable living [21,22].

In conclusion, outdoor education offers opportunities for fostering academic, emo-
tional, and environmental growth. Teachers’ competency is central to success and must
be strengthened through systematic professional development [2]. To avoid conceptual
ambiguity, this paper distinguishes between: (a) background studies on benefits and chal-
lenges of outdoor education, (b) theoretical foundations grounded in experiential learning
and sustainability frameworks, and (c) empirical research reviewed in the literature. To
guide this investigation, this paper first outlines the theoretical frameworks underpinning
outdoor learning, then reviews prior research and challenges, and finally presents the
methodology, findings, and implications of our study.

1.1. Theoretical Foundation

The present study is grounded in established theories of experiential learning and
progressive education. A central influence is John Dewey’s pragmatist philosophy and the
New School movement, which emphasized learning through experience and the interac-
tion between learners and their environments as essential to meaningful education [23].
Dewey’s framework views education as an active, situated process rather than passive
knowledge transfer, laying the groundwork for later developments in outdoor and expe-
riential education [24]. Building on this tradition, Kolb’s experiential learning cycle [25]
conceptualized learning as four dynamic stages: experiencing, reflecting, thinking, and act-
ing. This cyclical model underscores the value of direct engagement, reflective observation,
conceptualization, and experimentation—processes especially relevant to outdoor learning.
Together, Dewey’s pragmatism and Kolb’s experiential learning theory form the theoretical
foundation of this study. These frameworks establish outdoor education as a pedagogy
rooted in experience, where interaction with real-world environments supports not only
cognitive growth but also social, emotional, and practical competencies.
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1.2. Theoretical Background

Prior research demonstrates that outdoor learning extends experiential learning into
varied contexts where students develop knowledge as well as interpersonal and emotional
skills through real-world engagement [24]. Recent studies [20,26,27] propose that outdoor
learning should be integrated more broadly into pedagogical practices, as it supports
holistic development. These recent works are built on previous research by linking outdoor
learning with sustainability education, emphasizing the role of outdoor learning in fostering
environmental consciousness and ecological responsibility in students [17]. The connection
between outdoor learning and sustainability has gained prominence, with scholars such
as Onge & Eitel [28] asserting that outdoor educational experiences directly contribute to
students’ understanding of energy literacy and sustainable living practices. Additional
evidence suggests outdoor learning fosters pro-environmental behaviors, systems thinking,
and ecological responsibility [9,29]. This convergence of experiential learning theory with
sustainability education reinforces the need for structured out-door learning programs in
modern curricula.

Building on this, scholars increasingly argue that outdoor learning represents not
only a pedagogical tool but also a pathway to achieving broader sustainability goals [9,29].
By immersing learners in natural contexts, outdoor education develops systems thinking,
ecological interdependence, and responsibility for environmental stewardship [9,29]. These
dimensions are critical for sustainability education, which aims to empower students to act
as informed citizens who can address complex global challenges such as climate change
and biodiversity loss. Thus, the theoretical overlap between experiential learning and
sustainability provides a strong rationale for positioning outdoor education as a central
component of education for sustainable development.

1.3. Sustainability, Out-of-School Learning and Teacher Education

The integration of sustainability into education has become increasingly significant
as global education systems recognize the need for students to develop the knowledge,
skills, and values necessary for sustainable living [30–33]. This shift underscores the role
of out-of-school and experiential education as key strategies for sustainability education.
Teacher education plays a critical role in equipping educators to facilitate these experi-
ences and adopt a holistic approach to sustainability [33,34]. Out-of-school learning offers
students opportunities to engage directly in environmental challenges, fostering an un-
derstanding of ecological systems and sustainable practices [12,35,36]. By engaging with
nature, students cultivate critical thinking about human–environment interactions and
resource use. Schroth [9] highlights that hands-on experiences in outdoor environments
help internalize sustainability concepts and cultivate long-term environmental stewardship
through direct interaction with ecosystems and communities. To implement sustainability
effectively, teacher training programs must emphasize both sustainability knowledge and
outdoor pedagogy. Teachers with strong sustainability knowledge and pedagogical skills
are better equipped to engage students in meaningful learning experiences that promote
pro-environmental behaviors [22]. Training in outdoor education methods enhances teach-
ers’ abilities to create dynamic learning environments that inspire sustainable thinking [21].
Professional development programs should emphasize experiential learning, community
engagement, and critical thinking, as advocated by UNESCO [37]. The intersection of sus-
tainability, out-of-school learning, and teacher education provides a powerful framework
for fostering holistic educational practices. Teachers’ ability to integrate sustainability into
curricula and leverage outdoor learning environments is crucial to addressing global chal-
lenges [36,38]. By engaging students in immersive, real-world learning, educators connect
classroom knowledge to practical sustainability applications. In conclusion, out-of-school
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learning and teacher education are essential for promoting sustainability. Effective teacher
training ensures educators are equipped to create transformative learning experiences that
encourage sustainable practices. By fostering environmental awareness through experien-
tial learning, we prepare students to face future sustainability challenges as informed and
responsible global citizens.

1.4. Literature Review

Extensive research has been conducted on the benefits and challenges of outdoor
education. Unlike the theoretical frameworks described above, this section summarizes
prior empirical findings that contextualize the study. Several studies, e.g., [39–42], highlight
the potential of outdoor education in fostering cognitive development and social skills
among students. Yet barriers persist, including safety concerns, lack of resources, and insuf-
ficient training [20,27]. Recent research, e.g., [43], has further explored the role of teacher
training in overcoming these barriers, emphasizing the need for structured professional
development programs that equip teachers with the skills and confidence to incorporate
outdoor learning into their practice.

The link between outdoor education and sustainability has gained increasing attention
in recent years. Studies [8,17] confirm that outdoor learning not only boosts academic
achievement but also cultivates environmental awareness. This highlights its potential as
a tool for sustainability. Research has also shown that outdoor learning can help bridge
the gap between theoretical knowledge and practical application, offering students the
chance to engage in hands-on learning experiences [9,17]. Teachers, therefore, play a crucial
role in facilitating these experiences. Studies from recent years, e.g., [44], indicate that
teachers who have undergone specific training in outdoor education are more likely to
implement these practices effectively, further underscoring the importance of targeted
teacher education.

Additionally, outdoor learning contributes directly to the goals of sustainability edu-
cation by enabling students to connect classroom concepts with real-world environmen-
tal issues, such as resource management, energy conservation, and biodiversity protec-
tion [29,41]. Such encounters encourage pro-environmental attitudes and behaviors that
extend beyond the classroom. Aligning with UNESCO’s Education for Sustainable Devel-
opment, these findings demonstrate the global importance of outdoor education as both
pedagogy and sustainability practice.

1.5. Rationale

The growing recognition of outdoor education as a transformative pedagogical ap-
proach highlights its potential to enrich students’ learning experiences and holistic de-
velopment. However, there remains a critical need to evaluate educators’ competency
in organizing and facilitating outdoor learning environments, as teachers play a central
role in planning, implementing, and assessing these activities. Building on the theoret-
ical foundations of experiential learning and sustainability education, and informed by
the empirical literature reviewed above, this study addresses a key gap by evaluating
Turkish teachers’ competency in regulating outdoor learning across several dimensions.
Educators’ proficiency directly influences the quality and effectiveness of outdoor learning,
impacting student engagement, knowledge retention, and overall development. Addition-
ally, with the increasing emphasis on sustainability education, assessing teachers’ skills in
outdoor learning becomes essential to foster environmentally conscious and responsible
future citizens.

This study addresses a key gap in the literature by evaluating Turkish teachers’ com-
petency in regulating outdoor learning across several dimensions. Despite the increased
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interest in outdoor learning, there remains limited empirical evidence about how well-
equipped teachers are to plan, implement, and evaluate outdoor instruction across different
types of environments. Most existing studies focus on attitudes or perceptions, leaving a
gap regarding measurable competencies. To better understand these dynamics, we focus
on specific educator characteristics that are likely to shape their outdoor teaching practices,
as outlined in the following research questions.

Variables such as gender, subject specialization, prior training, teaching experience,
childhood environment, and teaching location were carefully selected for their potential to
provide insights into educators’ practices. These variables were informed by previous re-
search, which suggests that demographic and experiential factors shape teachers’ attitudes
and practices toward outdoor learning [17,20]. For instance, gender was explored to assess
potential disparities in teaching approaches, while subject specialization aimed to capture
the influence of diverse academic disciplines on outdoor education practices. Prior training
and teaching experience were included to evaluate the role of professional development in
enhancing outdoor learning regulations. Childhood environment and teaching location
were examined to understand how early exposure to outdoor settings and current teaching
contexts (urban vs. rural) shape teachers’ approaches.

By examining these variables, this study provides a comprehensive understanding of
the factors influencing outdoor learning regulation. It aims not only to clarify how teachers
conceptualize outdoor education in diverse settings but also to inform targeted training and
policy efforts that address the specific needs of different teacher profiles. Addressing these
dimensions allows for valuable insights into how educators’ backgrounds and experiences
impact their ability to facilitate outdoor education. This research not only fills a gap in
the literature but also highlights the importance of targeted professional development and
inclusive frameworks to enhance outdoor learning practices, ultimately supporting more
effective and sustainable education. Importantly, this study does not aim to establish causal
relationships, but rather to examine associations and differences that may inform more
tailored teacher training and policy initiatives.

Based on the aforementioned, this study aims to evaluate teachers’ competency in
organizing outdoor learning, providing valuable insights into their abilities in terms of
information, planning, implementation, and evaluation across different subject areas in the
context of outdoor education. To achieve this goal, the study seeks to answer the following
research questions:

(1) Does gender significantly influence Turkish teachers’ competency in organizing out-
door learning?

(2) Are there significant differences in the competency to organize outdoor learning
among Turkish teachers from different subject areas?

(3) Does the mode of prior training (online vs. face-to-face) significantly affect Turkish
teachers’ competency in organizing outdoor learning?

(4) Does teaching experience in non-school environments significantly contribute to
teachers’ competency in organizing outdoor learning?

(5) Is there a significant association between Turkish teachers’ childhood environments
and their competency in organizing outdoor learning?

(6) Does the geographical location where Turkish teachers have taught (e.g., rural vs.
urban) significantly relate to their competency in organizing outdoor learning?

(7) Are there significant differences in Turkish teachers’ competency in organizing out-
door learning when examined across the study’s sub-factors?

While broad in scope, this design was chosen to capture the diverse influences shaping
outdoor learning practices. The findings aim to provide broad insights that can guide more
targeted future studies.
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2. Materials and Methods
2.1. Research Design

This study employed a quantitative approach to assess teachers’ competency in or-
ganizing outdoor learning. Quantitative research involves presentation of findings using
numerical data [45,46]. In line with the nature of quantitative research, this study utilizes a
relational survey design in the form of a multi-survey model. Survey models are employed
to elucidate relationships among two or more variables [47,48]. This methodological choice
aligns with quantitatively measuring and comparing the levels of outdoor learning reg-
ulation among teachers based on various parameters. Quantitative research relies on the
collection and analysis of numerical data to identify patterns, relationships, and statistical
significance within the gathered information. In this study, numerical data were acquired
through structured surveys (via an online survey platform) distributed to participants,
aiming to assess their regulation of outdoor learning across different dimensions.

2.2. Participants

A total of 586 teachers from various academic disciplines, working in both primary
and secondary schools, including state and private institutions, participated in this research.
Participants were selected through a convenience sampling method, wherein researchers
chose participants based on their accessibility. Surveys were distributed to reachable
teachers, and those who volunteered took part in the study. Surveys were disseminated via
an online survey platform, and recruitment was conducted through professional teacher
networks, school administrators, and regional education offices. Teachers who expressed
interest voluntarily completed the survey through the provided link. Inclusion criteria
required that participants be actively employed as teachers in primary or secondary schools
in Türkiye at the time of data collection. Exclusion criteria were teachers not currently
working in schools, teachers on leave, or individuals outside the teaching profession.
Table 1 illustrates the demographic characteristics of the participating teachers, including
frequencies and percentages. The data presented in Table 1 unveils key demographics
among the participating teachers.

A total of 586 teachers from diverse educational backgrounds, spanning primary and
secondary schools, both within state-run and private institutions, constituted the partici-
pant pool for this research endeavor. The recruitment method employed was convenience
sampling, allowing for participants’ selection based on accessibility. Surveys were dissem-
inated among readily available teachers, and those who volunteered became part of the
study. While the choice of 586 participants was guided by a power analysis (power = 0.80,
α = 0.05, Cohen’s d = 0.5), which indicated that this sample size would provide sufficient
statistical power, we acknowledge that the intentional (non-random) nature of the sample
limits the extent to which the findings can be generalized to the wider teacher population.
Instead, the findings should be interpreted as illustrative of the participating group rather
than strictly generalizable outcomes. To enhance the breadth of the sample, efforts were
made to include teachers from a variety of academic disciplines, school types (state and
private), and levels (primary and secondary education) across different regions. This diver-
sity was intended to capture a wide range of perspectives and experiences. Nonetheless,
the results are best understood as reflective of teachers who met the inclusion criteria and
voluntarily participated, rather than as representative of all teachers in Türkiye. Ethical
guidelines were strictly adhered to, ensuring participant anonymity and safeguarding their
rights throughout the study. By clarifying inclusion and exclusion criteria and recognizing
the limits of generalizability, the study provides transparency regarding the scope and
applicability of its findings.
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Table 1. The participants’ demographic features.

Gender
Female 466
Male 120

Subject Specialization

Elementary School Teacher 136
Science Teacher 82
Preschool Teacher 62
Turkish Teacher 60
Foreign Language Teacher 58
Mathematics Teacher 50
Social Sciences Teacher 44
Vocational Education Teacher 38
Religion Teacher 34
Guidance Counselor 22

Training in Outdoor Education Yes, I attend 258
No 328

Teaching Experience in Outdoor Environments Yes, I have 464
No 122

Childhood Locations
Village 180
City 406

Teaching Locations Village 258
City 328

2.3. Data Collection and Analysis Procedure

This study employed the Outdoor Learning Regulation Scale (OLRS), developed by
Bolat and Köroğlu [49], as the primary data collection instrument. The OLRS assesses
teachers’ proficiency in regulating outdoor learning, covering information, planning, appli-
cation, and evaluation factors. The scale’s internal consistency is robust, with a Cronbach’s
alpha of 0.99 for the overall scale and sub-factor values ranging from 0.95 to 0.98, indicating
excellent reliability across all dimensions.

To confirm the suitability of the OLRS for the present study sample, we conducted
additional validity checks. The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy
was 0.94, exceeding the recommended threshold of 0.80, and Bartlett’s Test of Sphericity
was significant (χ2 = 5682.31, df = 406, p < 0.001), confirming the data were appropriate
for factor analysis. Exploratory Factor Analysis (EFA) with principal component extrac-
tion and varimax rotation supported a four-factor solution, consistent with the original
validation by Bolat and Köroğlu [49]. The four extracted components had eigenvalues
greater than 1, and the sedimentation (scree) plot clearly indicated a break after the fourth
factor. Together, these factors explained 57.8% of the total variance, indicating satisfactory
construct representation. The rotated component matrix showed strong and clean loadings,
with each item aligning with its intended sub-dimension (all loadings > 0.60). These results
confirm the structural validity and multidimensional nature of the OLRS, justifying its use
for analyzing teachers’ competencies across distinct but interrelated domains of outdoor
learning regulation. The confirmed factor structure further supports the interpretation of
subsequent statistical analyses and strengthens the reliability of the study’s conclusions. For
validity, Bolat and Köroğlu [49] conducted EFA (Exploratory Factor Analysis), confirming
a four-factor structure explaining 58.03% of the variance. Subsequent CFA (Confirmatory
Factor Analysis) supported the scale’s construct validity, with fit indices such as χ2 = 496.34,
p < 0.05; RMSEA = 0.051; CFI = 0.96; and GFI = 0.91, indicating a good fit. To ensure the con-
sistency of factor structure in this study’s sample, item-level loadings and communalities
were examined, confirming alignment with the original structure.
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The original version of the OLRS was developed in Turkish. For transparency and to
facilitate evaluation of the instrument’s validity and content, a translated English version of
the scale (including sample items for each dimension) is provided in Appendix A, following
a translation–back-translation procedure to ensure linguistic and conceptual equivalence.
The OLRS consists of 29 items rated on a 5-point Likert scale, ranging from 1 (Strongly
disagree) to 5 (Strongly agree). To simplify interpretation, total scores (29–145) and subscale
scores were grouped into three categories: low, moderate, and high. Based on the OLRS
scoring framework, teachers’ competency levels were classified into low, moderate, and
high categories. To enhance clarity, the scoring thresholds are summarized visually in
Figure 1. While total and sub-factor scores are derived from the same scale, we report them
separately to capture domain-specific patterns (e.g., planning vs. evaluation) that may
have practical implications for teacher training. For instance, a teacher may demonstrate
strength in planning but require support in implementation. Recognizing such profiles can
inform targeted interventions.

Figure 1. OLRS total scores into low, moderate, and high competency levels.

This aligns with the OLRS’s theoretical structure, which assumes multidimensionality
in outdoor learning regulation. Although thresholds were calculated using equal-interval
divisions (a common method in educational assessment), we note the limitation of this
approach and suggest that future research explore data-driven techniques such as cluster-
ing or percentile cutoffs for improved precision. Data was collected via structured surveys
administered to teachers across diverse educational settings. The survey captured demo-
graphic information, teaching experience, and training backgrounds related to outdoor
learning. Participants’ competency was analyzed based on factors such as gender, subject
specialization, prior training, use of outdoor environments, childhood background, and
teaching location.

The quantitative nature of this study followed established frameworks [50] for survey-
based research, emphasizing data cleaning, descriptive and inferential statistics, and vi-
sualization to ensure accuracy and clarity. While we drew from general frameworks in
survey research, e.g., [50], we do not claim the use of a theoretical “framework” in the
strict sense. Instead, we emphasize adherence to best practices in survey construction,
validation, and statistical analysis. Accordingly, we have reframed our description to reflect
a methodological rather than theoretical orientation. Data was analyzed using SPSS 29
software. Normality tests yielded p = 0.003, indicating a deviation from normal distribution.
Although skewness (−0.065) and kurtosis (−0.94) suggested approximate normality, the
p-value prompted further consideration. As a result, we cross-validated findings using
non-parametric tests (Mann–Whitney U, Kruskal–Wallis), which yielded comparable re-
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sults, thus supporting the robustness of the conclusions. Nonetheless, parametric tests
were retained for reporting, aligned with conventions in similar educational studies [51,52].
Descriptive statistics summarized the data, while independent samples t-tests and one-way
ANOVA identified group differences based on research questions and variables such as
gender and training background. To address potential risks of Type I errors due to multiple
comparisons, a Bonferroni correction was applied, adjusting the significance threshold
to ensure reliable results [53]. This approach minimized the likelihood of false positives
and reinforced the robustness of the findings. It is acknowledged that some subgroups ad
limited sample sizes. Therefore, statistical comparisons involving these subgroups were
interpreted with caution and not generalized to the broader population. Future research
should aim for stratified or quota sampling to ensure adequate representation across all
categories. Although non-parametric tests like chi-square tests are beneficial for categorical
data, t-tests and one-way ANOVA were chosen due to the focus on comparing means,
aligning with established methodologies in educational research [52]. Given the multi-
dimensional nature of the OLRS, we analyzed both total and subscale scores to gain a
nuanced understanding of teacher competencies. Although this led to multiple compar-
isons, we mitigated risks through Bonferroni correction. The decision to examine several
demographic and experiential variables was guided by previous literature, e.g., [54,55],
which suggests these factors may influence outdoor learning regulation. We acknowledge
the trade-off between depth and parsimony and recommend future studies adopt more
focused models or multivariate techniques. This study’s methodological rigor in validity,
reliability, and statistical analysis ensures the integrity of the findings and their contribution
to understanding factors influencing outdoor learning regulation.

3. Results
This study provides distinct tables presenting participants’ demographic information,

total scores from the scales, participant levels, and the relationships and levels of association
between the variables. The tables below illustrate teachers’ competence in regulating
outdoor learning based on the scale’s variables. The competency levels of the participants
were assessed according to their gender and their total scores on the OLRS. The data,
categorized by both factors and the overall scale, are presented in Table 2, along with
corresponding frequencies and percentages.

Table 2 indicates observable differences in the distribution of proficiency levels in
outdoor learning regulation based on gender. For instance, male teachers exhibited slightly
higher scores in the information factor, suggesting a stronger grasp of content knowledge
related to outdoor learning. Female teachers, on the other hand, demonstrated higher levels
in the planning factor, which may reflect strengths in organizing and designing outdoor
learning experiences. These patterns are consistent with earlier research on teaching styles,
e.g., [56,57]. However, despite these descriptive variations, the results of independent sam-
ples t-tests revealed no statistically significant gender differences across OLRS dimensions
(all p > 0.65). This finding suggests that gender is not a determinant of outdoor learning
regulation competence. Rather, individual experience and professional development ap-
pear to play stronger roles. Importantly, this supports equity in teacher training: both male
and female educators can be equally effective when provided with appropriate support.

In summary, instead of focusing on gender as a variable of difference, these findings
emphasize the importance of fostering inclusive training opportunities that develop all
teachers’ capacity for outdoor learning regulation.

The participants’ proficiency levels were also assessed based on their respective
academic fields. Table 3 illustrates the distribution of participants in terms of frequen-
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cies and percentages across the various factors and the overall scale, accompanied by
ANOVA test results.

Table 2. The participants’ gender-based competency levels and t-test results across OLRS factors.

Teachers’ Gender
Information Planning Application Evaluation Total

f (%) f (%) f (%) f (%) f (%)

Low
Female 256 (55%) 266 (57%) 148 (32%) 156 (34%) 154 (33%)
Male 60 (50%) 74 (62%) 34 (28%) 34 (28%) 34 (30%)

Medium
Female - - 100 (21%) 98 (21%) 38 (21%)
Male - - 32 (27%) 38 (32%) 34 (28%)

High Female 210 (45%) 200 (43%) 218 (47%) 212 (46%) 214 (46%)
Male 60 (50%) 46 (38%) 54 (45%) 48 (40%) 50 (42%)

Mean (x) Female 26.2 24.5 19.6 22.3 92.53
Male 26.7 24.5 19.4 22.4 92.89

sd Female 8.1 9.0 7.02 8.19 30.83
Male 8.2 8.9 6.48 7.60 29.78

t −0.445 −0.002 0.222 −0.054 −0.082

df 584 584 584 584 584

p 0.658 0.997 0.826 0.957 0.936

Table 3. The participants’ levels based on their branches and scale scores.

Teachers’ Branches
Information Planning Application Evaluation Total

Low/Median/High (%)

Elementary 43%/–/57% 47%/–/53% 24%/21%/56% 27%/21%/53% 24%/24%/53%
Science 46%/–/54% 54%/–/46% 22%/27%/51% 27%/24%/49% 29%/20%/51%
Preschool 55%/–/45% 55%/–/45% 36%/16%/48% 36%/13%/52% 32%/19%/48%
Turkish 67%/–/33% 37%/–/33% 40%/13%/47% 43%/23%/33% 43%/13%/43%
Foreign Language 62%/–/38% 39%/–/31% 35%/24%/41% 38%/21%/41% 35%/31%/35%
Mathematics 56%/–/44% 68%/–/32% 40%/24%/36% 44%/24%/32% 44%/20%/36%
Social Science 46%/–/55% 50%/–/50% 27%/23%/50% 23%/27%/50% 27%/23%/50%
Vocational
Education 68%/–/32% 63%/–/37% 42%/21%/37% 42%/21%/37% 42%/21%/37%

Religion 71%/–/29% 59%/–/41% 41%/24%/35% 29%/29%/37% 41%/18%/41%
Guidance Counselor 55%/–/46% 82%/–/19% 18%/55%/27% 18%/55%/27% 18%/55%/27%

Note: Percentages may not total 100% due to rounding; “–” indicates no medium-level data reported for that
factor. ANOVA results (F, p, η2) are shown for each factor; none reached statistical significance (all p > 0.05).
ANOVA Results: Information: F(18, 566) = 1.29, p = 0.238, η2 = 0.039. Planning: F(18, 566) = 0.94, p = 0.492,
η2 = 0.029. Application: F(18, 566) = 0.79, p = 0.632, η2 = 0.024. Evaluation: F(18, 566) = 0.55, p = 0.838, η2 = 0.018.

Table 3 presents the percentage of teachers at low, medium, and high competency
levels across branches. For readability, the data are grouped descriptively rather than
reported in detail for each factor. The findings from the descriptive statistics and one-way
ANOVA analysis provide a comprehensive view of how teachers’ proficiency in regulating
outdoor learning varies—or does not vary—across academic fields. At a descriptive level,
teachers in fields such as elementary education, social sciences, science, and guidance
counseling showed somewhat higher proportions of high-level competency. These pat-
terns suggest that the nature of the curriculum, pedagogical approaches, or prior exposure
to outdoor learning principles in these disciplines may support stronger competence in
outdoor learning regulation [58,59]. For example, science and elementary teachers may
have more opportunities to use inquiry-based approaches, while guidance counselors may
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emphasize reflective and experiential components. However, none of these differences
reached statistical significance (all p > 0.05). This indicates that while descriptive variations
exist, disciplinary specialization does not systematically influence outdoor learning regula-
tion competence. These findings align with earlier research emphasizing that regulatory
competencies often transcend subject-specific boundaries [60,61].

The participants’ proficiency levels were assessed by considering whether they had
previously undergone online or in-person training in outdoor learning, in addition to
their cumulative scores on the OLRS. Table 4 summarizes these results, presenting overall
group means, standard deviations, and independent samples t-test findings. For ease of
interpretation, the descriptive percentages are simplified into broad patterns rather than
detailed factor-by-factor breakdowns.

Table 4. The participants’ levels and t-test results by outdoor education training status.

Information Planning Application Evaluation Total

Mean (x) SD t df pTraining in
Outdoor

Education
Low/Med/High

(%)
Low/Med/High

(%)
Low/Med/High

(%)
Low/Med/High

(%)
Low/Med/High

(%)

Yes (n = 258) 39/–/61 40/–/61 23/17/60 23/20/57 21/17/62 103.34 30.89 5.61 582 0.000
No (n = 328) 66/–/34 73/–/27 37/27/36 40/26/35 42/27/32 84.16 27.59

Note: Percentages reflect the distribution of participants across low, medium, and high levels for each factor.
Results of the independent samples t-test show significant differences favoring trained teachers across all OLRS
dimensions (all p < 0.001).

The table demonstrates a clear and statistically significant positive effect of prior
training—whether online or in-person—on teachers’ competence in regulating outdoor
learning. Trained teachers not only achieved higher mean scores but also showed a substan-
tially larger proportion in the “high” proficiency category. In contrast, untrained teachers
were concentrated at the “low” level, particularly in planning and evaluation. Independent
samples t-test results confirmed that these differences were statistically significant for all
OLRS factors (Information: p = 0.000; Planning: p = 0.000; Application: p = 0.000; Evaluation:
p = 0.000; Total: p = 0.000). The effect sizes, while not reported in the table, indicate mean-
ingful practical differences between trained and untrained groups, suggesting that training
is not only statistically significant but also educationally relevant. Several mechanisms may
explain these outcomes. Training programs often provide comprehensive curricula that
combine theoretical foundations with practical applications, enabling teachers to build both
confidence and competence in outdoor education [55,58,60]. Hands-on activities, exposure
to best practices, and structured guidance around safety protocols, behavior management,
and sustainability principles strengthen teachers’ regulatory abilities in real-world contexts.
From a professional development perspective, these findings underscore the importance
of integrating outdoor education training into both pre-service teacher education and
ongoing in-service programs. Rather than leaving outdoor learning to individual initiative,
schools and education systems should institutionalize training opportunities. This would
ensure equitable access to the competencies needed for high-quality outdoor learning
implementation. Future research could usefully explore which training formats, content
areas, and durations have the greatest impact, thereby optimizing the design of professional
development interventions in this field.

The participants’ proficiency levels were assessed based on whether they utilized
outdoor learning environments in their teaching practices, as well as their cumulative
scores on the OLRS. The results are presented in Table 5, illustrating the distribution
of participants in terms of frequencies and percentages across various factors and the
overall scale, categorized by their use of outdoor learning environments while teaching.
The findings from both the descriptive and inferential analyses consistently highlight
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the significant role of teachers’ experience in utilizing outdoor learning environments
in shaping their proficiency levels in regulating outdoor learning. Educators who had
outdoor teaching experience consistently achieved higher mean scores and a markedly
larger proportion at the high proficiency level across all OLRS dimensions. In contrast,
teachers without outdoor teaching experience were disproportionately concentrated in the
low-proficiency group. The independent samples t-test confirmed that these differences
were statistically significant for all factors (Information: p = 0.000; Planning: p = 0.000;
Application: p = 0.000; Evaluation: p = 0.001; Total: p = 0.000).

Table 5. Participants’ levels based on their teaching experience in outdoor environments and outcomes
of the independent samples t-test.

Teaching Experience in
Outdoor Environments

Information Planning Application Evaluation Total

f (%) f (%) f (%) f (%) f (%)

Low Yes, I have 224 (48%) 246 (53%) 124 (27%) 132 (28%) 128 (28%)
No 92 (75%) 94 (77%) 58 (48%) 58 (48%) 62 (51%)

Medium Yes, I have - - 98 (21%) 104 (22%) 102 (22%)
No - - 34 (28%) 32 (26%) 30 (25%)

High Yes, I have 240 (52%) 218 (47%) 242 (52%) 228 (49%) 234 (50%)
No 30 (25%) 28 (23%) 30 (25%) 32 (26%) 30 (25%)

Independent Samples t-test

Yes, I have (n = 464) x = 27.33, sd = 7.90 x = 25.57, sd = 8.78 x = 20.33, sd = 6.88 x = 23.15, sd = 8.11 x = 95.36, sd = 30.28

No (n = 122) x = 22.21, sd = 7.57 x = 20.37, sd = 8.57 x = 16.58, sd = 6.24 x = 19.19, sd = 7.11 x = 78.32, sd = 27.48

t 4.55 4.15 3.87 3.49 4.22

p 0.000 0.000 0.000 0.001 0.000

This demonstrates not only a statistical but also a practical impact, suggesting that
hands-on experience with outdoor environments substantially enhances regulatory com-
petencies. Teachers who actively use outdoor settings appear better equipped to acquire
and process information related to outdoor pedagogy, plan effective activities, implement
outdoor learning principles, and evaluate outcomes [34,55].

In particular, their higher scores in information and planning may reflect the contextu-
alized, interdisciplinary, and experiential opportunities provided by outdoor settings, while
stronger application and evaluation outcomes suggest that outdoor practice fosters authen-
tic inquiry, reflection, and critical thinking. From a theoretical perspective, the significant
differences further highlight the importance of considering experiential dimensions in mod-
els of outdoor education pedagogy. Teaching in outdoor environments exposes educators
to dynamic, real-world conditions that build adaptability, resilience, and creativity, while
simultaneously deepening their understanding of place-based and experiential frameworks.
These results carry important implications for teacher education and professional devel-
opment. Programs should intentionally integrate structured opportunities for outdoor
teaching into preservice and in-service training, ensuring that educators can gain both
competence and confidence. Beyond pedagogical strategies, training must also emphasize
safety, behavior management, and sustainability practices, empowering teachers to create
safe, engaging, and environmentally responsible outdoor learning experiences [34,55].

The participants’ proficiency levels were assessed based on the locations where they
spent their childhoods, alongside their cumulative scores on the OLRS. Table 6 presents
both the distribution of participants in terms of frequencies and percentages across the
factors and overall scale and the outcomes of the independent samples t-test. The descrip-
tive results (Table 6) reveal certain patterns suggesting potential influences of childhood
environments on teachers’ regulatory skills. Teachers who grew up in villages appeared
slightly stronger in the information, planning, and evaluation factors, while those raised in
cities showed marginally higher results in application and total scores. These tendencies
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could reflect how rural upbringings may cultivate organizational and evaluative skills
through early contact with natural settings, whereas urban contexts may foster adaptability,
problem-solving, and access to diverse institutional resources. However, the inferential
results from the independent samples t-test demonstrated that these differences were not
statistically significant (all p > 0.05). This means that while descriptive contrasts exist, they
are not strong enough to conclude that village or city childhood backgrounds systemati-
cally shape teachers’ regulatory competence in outdoor learning. One possible explanation
is that later professional development, training opportunities, and teaching experiences
provide teachers with the skills and strategies necessary for regulating outdoor learning,
regardless of their childhood environment [58,60]. In modern contexts, the expansion of
urban access to outdoor recreation and environmental education initiatives may further
reduce differences between rural and urban upbringings.

Table 6. Participants’ Regulation of Outdoor Learning Based on Childhood Locations (Descriptive
Results and Independent Samples t-test).

Childhood Locations
Information Planning Application Evaluation Total

f (%) f (%) f (%) f (%) f (%)

Low Village 96 (53%) 100 (53%) 58 (32%) 58 (32%) 60 (33%)
City 220 (54%) 240 (59%) 124 (31%) 132 (33%) 130 (32%)

Medium Village - - 38 (21%) 46 (26%) 34 (19%)
City - - 94 (23%) 90 (22%) 98 (24%)

High Village 84 (47%) 80 (44%) 84 (47%) 76 (42%) 86 (48%)
City 186 (46%) 166 (41%) 188 (46%) 184 (45%) 178 (44%)

Independent Samples t-test

Village (n = 180) x = 25.84, sd = 7.63 x = 24.63, sd = 8.64 x = 19.59, sd = 6.52 x = 22.30, sd = 7.49 x = 92.33, sd = 28.69

City (n = 406) x = 26.45, sd = 8.30 x = 24.43, sd = 9.14 x = 19.54, sd = 7.09 x = 22.34, sd = 8.32 x = 92.72, sd = 31.44

t −0.590 0.180 0.059 −0.041 −0.102

p 0.556 0.858 0.955 0.921 0.921

Overall, while descriptive results hint at nuanced influences of early environmental
exposure, the statistical findings underscore that professional training, institutional support,
and personal motivation are more decisive in shaping teachers’ outdoor learning regulation.
This highlights the importance of investing in teacher education programs and ongoing
professional development to ensure that educators from diverse backgrounds are equally
prepared to deliver meaningful and effective outdoor learning experiences.

The participants’ proficiency levels were assessed based on the locations where they
conducted their teaching, alongside their cumulative scores on the OLRS. Table 7 illustrated
the distribution of participants across frequencies and percentages for each factor and
the overall scale, categorized by teaching locations. The descriptive results indicated that
teachers working in villages showed slightly higher scores in information, whereas city-
based teachers reported marginally higher results in planning, application, evaluation, and
total regulation. These differences suggest that rural environments may offer advantages
through access to natural landscapes and community-based resources, whereas urban
contexts provide diverse institutional and cultural opportunities that support planning
and implementation [62]. Despite these patterns, the inferential results of the independent
samples t-test revealed no statistically significant differences between rural and urban
teachers across any OLRS factor (all p > 0.05). This indicates that teaching location alone is
not a decisive determinant of outdoor learning regulation. Instead, professional training,
institutional support, and pedagogical approaches appear to play more influential roles
than geography. The non-significant findings also suggest that both rural and urban
teachers adapt effectively to their respective contexts. Rural teachers may rely on natural
settings and local networks, while urban teachers draw upon partnerships and adapt
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outdoor pedagogy to city environments. In both cases, teacher agency, creativity, and
professional expertise remain central.

Table 7. Participants’ Regulation of Outdoor Learning Based on Teaching Locations (Descriptive
Results and Independent Samples t-test).

Childhood Locations
Information Planning Application Evaluation Total

f (%) f (%) f (%) f (%) f (%)

Low Village 42 (49%) 50 (58%) 28 (32%) 32 (37%) 28 (33%)
City 274 (55%) 290 (58%) 154 (31%) 158 (32%) 162 (32%)

Medium Village - - 20 (23%) 16 (19%) 22 (26%)
City - - 112 (22%) 120 (24%) 110 (22%)

High Village 44 (51%) 36 (42%) 38 (44%) 38 (44%) 36 (42%)
City 226 (45%) 210 (42%) 234 (47%) 222 (44%) 228 (46%)

Independent Samples t-test

Village (n = 86) x = 25.75, sd = 8.58 x = 24.38, sd = 8.92 x = 19.06, sd = 6.83 x = 22.13, sd = 7.78 x = 91.29, sd = 31.22

City (n = 500) x = 26.35, sd = 8.02 x = 24.51, sd = 8.99 x = 19.64, sd = 6.93 x = 22.36, sd = 8.12 x = 92.83, sd = 30.51

t −0.447 −0.087 −0.511 −0.178 −0.306

p 0.657 0.932 0.612 0.861 0.762

Overall, these results highlight that effective regulation of outdoor learning is less
about geographic setting and more about teachers’ competencies, experiences, and support
systems. This reinforces the importance of professional development programs that both
address contextual opportunities and strengthen universal pedagogical skills required for
outdoor education. Such initiatives should be designed to help teachers leverage local
strengths—whether natural or institutional—while also building core competencies that
transcend geographic boundaries [62].

4. Discussion
The findings from this study provide valuable insights into how different factors

influence teachers’ regulation of outdoor learning. By analyzing various demographic
and experiential variables, several key patterns emerged that contribute to a deeper un-
derstanding of how educators engage with and facilitate outdoor learning. Importantly,
these interpretations are supported by the strong psychometric properties of the Out-
door Learning Regulation Scale (OLRS). The factor analysis confirmed a valid four-factor
structure—information, planning, application, and evaluation—with high internal consis-
tency (Cronbach’s α = 0.99), indicating that the findings reported across these dimensions
reflect reliable and theoretically meaningful distinctions in teachers’ competencies.

Gender differences in outdoor learning regulation: The results revealed some observ-
able descriptive differences in the proficiency levels of male and female teachers across the
factors of outdoor learning regulation. Specifically, male teachers tended to show slightly
higher scores in the information, application, and evaluation factors, while female teachers
scored higher in the planning factor. However, the independent samples t-test results indi-
cated that none of these gender differences were statistically significant (all p > 0.05). Given
the validated multidimensional structure of the OLRS, these non-significant differences
suggest that gender does not systematically influence any of the four core competency
domains—information, planning, application, or evaluation. This suggests that gender
is not a significant determinant of teachers’ regulation of outdoor learning. The findings
support the perspective that teachers’ effectiveness in outdoor education is shaped more
by professional training, experience, and access to resources than by gender-based factors.
This aligns with previous research that highlights the importance of avoiding essentialist
assumptions about gender and pedagogy [63,64]. While the binary gender classification
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used here follows conventional demographic reporting, future studies should seek to
include a more inclusive understanding of gender to capture diverse teacher identities.

Variations across academic fields: Descriptive analyses suggested that teachers in
elementary education, science, social studies, and psychological counseling and guidance
tended to report higher proficiency levels in certain OLRS factors. These findings are in
line with research showing that such fields often incorporate experiential, interdisciplinary,
or inquiry-based learning that is conducive to outdoor teaching [54,55,58]. Yet, the ANOVA
results indicated that none of these branch-based differences reached statistical significance
(all p > 0.05). The validated four-factor model lends further confidence to this interpreta-
tion, showing that while descriptive trends exist, core regulatory competencies—across
information, planning, application, and evaluation—are consistently distributed among
disciplines. This finding tempers the interpretation of descriptive variations and empha-
sizes that academic discipline alone does not systematically predict teachers’ competence
in outdoor learning regulation. It further suggests that core competencies in outdoor
pedagogy (e.g., structured planning, safe implementation, reflective evaluation) transcend
subject boundaries [60,61].

Impact of prior training in outdoor education: A significant outcome from the analysis
was that teachers who had received online or face-to-face training in outdoor education
exhibited notably higher scores across all factors. Teachers who had received online or
face-to-face training in outdoor education scored significantly higher across all OLRS
factors (all p = 0.000). This result underscores the transformative role of professional devel-
opment in shaping teachers’ knowledge, confidence, and pedagogical skills for outdoor
education. Given the strong factor loading across all four subdimensions confirmed by
the factor analysis, these training effects can be confidently interpreted as improvements
in comprehensive regulation competencies—not limited to a single skill, but spanning
knowledge acquisition (information), instructional design (planning), practical delivery
(application), and reflective evaluation. Training provides structured exposure to theoreti-
cal and practical strategies, equipping teachers to effectively design and regulate outdoor
learning activities [55,60]. Based on these findings, teacher training programs should prior-
itize (a) integrating hands-on outdoor teaching practice alongside theoretical coursework,
(b) including modules on safety management, risk assessment, and behavioral strategies
specific to outdoor environments, and (c) embedding sustainability-focused content to link
outdoor pedagogy with broader ecological literacy goals. Furthermore, training should
expose teachers to a variety of settings (urban, rural, formal, and informal) so they can
adapt flexibly across contexts.

Role of teaching experience in outdoor settings: The data revealed that teachers with
experience teaching in outdoor settings scored higher across all aspects of outdoor learning
regulation. This finding highlights the importance of practical, hands-on teaching experi-
ences, which allow educators to effectively utilize outdoor environments to enrich student
learning [34,54,55]. The validated four-factor structure reinforces that such experience
enhances multiple interconnected competencies—teachers not only gain factual knowl-
edge and planning ability but also develop the applied and evaluative skills necessary
to manage dynamic outdoor learning contexts. Relevant papers, e.g., [54], support this
by demonstrating how teachers who regularly engaged in outdoor teaching developed
a deeper understanding of its educational potential, including increased student motiva-
tion, enhanced communication, and stronger participation. Moreover, direct exposure
to outdoor teaching fosters key teaching skills such as creativity and adaptability [34,55].
Fägerstam [54] found that teachers learned to navigate the complexities of outdoor settings,
which required them to think on their feet and adjust their teaching methods to dynamic
environments. These experiences also helped educators gain a deeper appreciation for the
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diverse learning opportunities that outdoor education offers, which complement traditional
indoor learning by making it more experiential and multisensory. Given these benefits,
it is evident that teacher preparation programs should incorporate experiential learning
opportunities in outdoor settings. The factor analysis evidence provides confidence that
improvements in one domain (e.g., application) are likely to be accompanied by growth
in complementary domains (e.g., evaluation), underscoring the value of holistic, field-
based practice. The research [54] shows that teachers who practice outdoor teaching not
only become more confident in their abilities but also foster better learning outcomes for
their students. This suggests that embedding outdoor teaching experiences in teacher
education programs is crucial for building the skills necessary to manage and optimize
diverse learning environments. Teacher preparation programs should therefore embed
structured field-based practicums in natural and built outdoor environments, giving educa-
tors the opportunity to plan, deliver, and reflect on real outdoor lessons before entering
the profession.

Influence of childhood environment on outdoor learning regulation: Descriptive
patterns suggested that teachers from rural backgrounds performed slightly better in
information, planning, and evaluation, whereas those from urban backgrounds scored
somewhat higher in application. However, independent t-tests showed no statistically
significant differences between village- and city-raised teachers (all p > 0.05). These non-
significant results across the validated factors further suggest that early environmental
context may shape attitudes rather than measurable competencies across the four domains.
This supports the view that later professional training and teaching practice are more
influential [65,66]. While early childhood experiences may influence initial attitudes toward
outdoor environments, professional training, and experiences play a more substantial role
in shaping teachers’ proficiency in regulating outdoor learning. The literature supports this
perspective, emphasizing that exposure to natural outdoor settings during childhood can
foster an appreciation for nature, but this does not always translate into the skills required
for effective teaching in outdoor environments. For instance, Wells & Lekies [66] noted
that childhood experiences with nature are linked to positive environmental attitudes in
adulthood, but professional development and structured learning experiences are crucial
for developing specific teaching competencies. Furthermore, studies have highlighted that
educators who undergo formal training in utilizing outdoor learning environments are
better equipped to integrate these spaces into their curricula effectively [65,67]. Therefore,
this study emphasizes the importance of ongoing professional development in overcoming
initial disparities, suggesting that opportunities for growth in outdoor learning regulation
are not constrained by one’s early environmental exposure but rather enhanced through
targeted training and experience.

Relevance of teaching location to outdoor learning practices: A similar pattern
emerged when comparing teachers currently working in rural versus urban environments.
Descriptive results suggested some contextual strengths (e.g., higher information scores for
rural teachers, higher planning/application/evaluation for urban teachers), but these dif-
ferences were not statistically significant (all p > 0.05). The factor analysis confirms that the
OLRS captures consistent competencies across contexts, supporting the interpretation that
adaptability—rather than location—is key to effective outdoor learning regulation. This
supports the notion of adaptability in outdoor pedagogy. The relevant paper [54] reinforces
this finding, illustrating that teachers in both urban and rural areas can equally leverage
their local environments to create meaningful outdoor learning experiences. Whether
utilizing parks, gardens, or urban spaces in cities or forests and rivers in rural areas, teach-
ers demonstrated similar competencies in engaging students with nature and facilitating
outdoor learning. This reflects the flexibility of outdoor teaching strategies, which can be
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adapted to various environmental settings to meet educational goals. Moreover, Neville
et al. [68] point out that the capacity to implement effective outdoor learning depends not
only on the environment but also on teachers’ ability to creatively integrate these settings
with curriculum objectives. Teachers across diverse settings can maximize the learning
potential of their local environments by identifying suitable outdoor spaces that align with
learning outcomes, whether urban or rural [68]. The findings suggest that the adaptability
of teachers in outdoor learning is a significant asset, allowing them to use the resources
available in their specific contexts effectively. Future research could further explore how
teachers tailor their strategies to different settings, deepening our understanding of the
nuances involved in outdoor learning across various geographic contexts [21].

Professional development and policy implications: Overall, the findings emphasize
that while descriptive patterns exist across gender, academic field, and environmental back-
ground, the only consistently significant predictors of higher outdoor learning regulation
were prior training and actual teaching experience in outdoor environments. Given the
validated multidimensional structure of the OLRS, these predictors can be interpreted as
influencing a comprehensive set of regulatory competencies rather than isolated skills. This
has clear implications for educational policy and teacher education. Investments should be
directed toward providing comprehensive training opportunities and structured outdoor
teaching experiences, both in pre-service and in-service contexts. Such efforts will better
prepare teachers to integrate outdoor pedagogy effectively across diverse subjects and
settings [38]. In practice, this means policy frameworks should mandate regular in-service
training workshops, encourage school–community partnerships to expand outdoor oppor-
tunities, and support interdisciplinary collaboration so that outdoor pedagogy becomes
embedded across the curriculum rather than treated as an optional add-on.

This study contributes to the growing body of literature on outdoor learning by clari-
fying that demographic and contextual factors alone do not strongly determine teachers’
competence. Instead, professional development and experiential practice are the decisive
levers for strengthening outdoor learning regulation. The validated four-factor model
provides a robust framework for designing such professional development, ensuring that
all dimensions—knowledge, planning, implementation, and evaluation—are systematically
addressed. As outdoor education becomes increasingly central to sustainability education,
focusing on these levers will be essential to equipping teachers with the skills and confi-
dence to promote meaningful, hands-on learning beyond the classroom. Future research
should build on these findings by conducting longitudinal studies to track how teachers’
competencies evolve over time with continued training and practice. Comparative research
across regions and educational systems could also illuminate how institutional support
and policy frameworks shape outcomes. Finally, mixed-methods studies combining quanti-
tative and qualitative approaches may provide deeper insights into how teachers translate
outdoor training into day-to-day classroom practice.

5. Conclusions and Implications
This study offered a comprehensive examination of teachers’ regulation of outdoor

learning and the factors influencing their competencies. By analyzing variables such as
gender, academic specialization, prior training, teaching experience, childhood background,
and teaching location, the research provides nuanced insights into how educators engage
with and facilitate outdoor education. Importantly, the robustness of the study’s findings is
strengthened by the results of the factor analysis. The Exploratory Factor Analysis (EFA)
confirmed a clear and coherent four-factor structure—information, planning, application,
and evaluation—with strong loadings (all > 0.60) and high internal consistency (Cronbach’s
α = 0.99), indicating that the Outdoor Learning Regulation Scale (OLRS) reliably captures
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the multidimensional nature of teachers’ competencies. The four extracted factors explained
57.8% of the total variance, providing empirical support for the distinct yet interrelated
domains of outdoor learning regulation. This statistical evidence reinforces confidence in
the interpretation of group differences and predictor relationships reported in this study.

The findings revealed that while early environmental background and current teaching
location did not significantly impact regulation levels, prior training in outdoor education
and hands-on teaching experience in outdoor settings were strong predictors of teacher
competency. This underscores the value of practical, context-rich experiences in shaping
teachers’ confidence and proficiency in managing outdoor learning. Gender differences
also emerged, with male teachers demonstrating greater strengths in application and eval-
uation, while female teachers excelled in planning. Teachers from disciplines such as
elementary education, science, and social studies showed higher proficiency, likely due to
the experiential nature of these fields. The validated four-factor structure provides deeper
insight into how these competencies manifest across teachers. For instance, teachers with
prior outdoor experience scored consistently higher across all four factors, suggesting that
experiential engagement supports not only the practical (application) and reflective (evalu-
ation) aspects of regulation but also enhances knowledge (information) and instructional
design (planning) capabilities. This multidimensional view underscores the interdepen-
dence of cognitive, procedural, and evaluative competencies in effective outdoor education.
These results underscore the importance of tailored, field-specific, and gender-sensitive
professional development to build capacity across diverse educator profiles. Crucially, this
study centers on the regulation competencies of teachers rather than student outcomes.
While enhanced student learning is a long-term goal, our findings emphasize the need to
first equip educators with the skills to plan, implement, and evaluate effective outdoor
experiences. Additionally, this research provides context-specific insight into Türkiye’s
educational landscape, where bureaucratic challenges—such as permission procedures,
limited infrastructure, and curricular constraints—may hinder teachers’ ability to incorpo-
rate outdoor learning. Recognizing these systemic barriers is vital for shaping actionable
policy reforms [34,55]. Addressing these institutional and policy-level barriers could create
a more enabling environment for outdoor pedagogy. In line with the existing literature, this
study reaffirms that well-planned outdoor learning activities enhance students’ cognitive,
emotional, social, and physical development. Outdoor education fosters interdisciplinary
learning, improves engagement and retention, promotes environmental awareness, and
supports inclusive pedagogies [1,5,49]. However, these benefits can only be realized when
teachers possess the necessary regulation competencies to manage these learning environ-
ments effectively. Thus, strengthening teachers’ capacity to integrate outdoor learning into
formal curricula is vital for promoting both academic success and sustainability-oriented
mindsets among students. By confirming the psychometric soundness of the OLRS through
factor analysis, this study provides a reliable framework for future research and prac-
tice. Policymakers and teacher educators can utilize the validated four-factor model to
design professional learning programs that target each dimension—enhancing knowledge
acquisition, planning efficiency, instructional execution, and reflective evaluation.

The implications of these findings are twofold. First, educational policymakers and
institutions should prioritize the integration of outdoor education into teacher training
curricula, with an emphasis on experiential, sustainability-focused approaches. Second,
professional development programs must go beyond theoretical frameworks and include
practice-based, reflective, and collaborative components that enhance teachers’ confidence
and adaptability in diverse educational settings. Such programs could include mentoring,
peer observation, and field-based practicums to bridge the gap between theory and practice.
Despite its contributions, the study has limitations. The sample consisted primarily of
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Turkish teachers, which may limit generalizability. Additionally, the use of self-reported
data introduces the potential for response bias. Nevertheless, the confirmed factor structure
and high reliability indices strengthen the credibility and transferability of the findings.
Future research should include cross-cultural comparisons, employ more representative
sampling techniques, and consider longitudinal or regression-based approaches to examine
how various factors predict teachers’ outdoor learning competencies over time. Inves-
tigating the long-term impact of teacher competencies on student outcomes could also
offer valuable insights. By aligning its focus with the global shift toward sustainability
education, this study contributes to the international discourse on teacher preparedness for
outdoor learning. Future studies could examine how geographic, cultural, and policy differ-
ences affect teachers’ capacity to adopt outdoor pedagogy, thereby enriching comparative
education frameworks.

Ultimately, this study contributes to the growing body of literature on outdoor educa-
tion and sustainability by highlighting the importance of equipping teachers with the tools
necessary to transform learning beyond the classroom. The validated four-factor model
underscores the need for comprehensive professional preparation that addresses all aspects
of regulation—knowledge, planning, implementation, and evaluation—to foster inclusive,
engaging, and environmentally responsible learning environments.
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Appendix A Outdoor Learning Regulation Scale (OLRS)
A. Knowledge

(1) I have knowledge about outdoor learning.
(2) I have knowledge about outdoor learning environments.
(3) I know the educational value of outdoor learning environments.
(4) I know the impact of meaningful learning in outdoor environments.
(5) I have knowledge about the tools and materials used in outdoor learning.
(6) I know the importance of outdoor environments in terms of social skills education.
(7) I have knowledge about risk factors in outdoor environments.
(8) I have knowledge about the legal regulations related to outdoor learning.

B. Planning
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(9) I can plan an outdoor learning activity.
(10) I can choose appropriate outdoor environments.
(11) I can organize outdoor environments.
(12) I can design outdoor learning in accordance with social skills education.
(13) I can associate the subject/field goals with outdoor learning.
(14) I can select tools and materials for outdoor learning.
(15) I can plan the entire outdoor learning process.
(16) I can plan the legal requirements for outdoor learning.

C. Application

(17) I can facilitate meaningful learning using outdoor learning environments.
(18) I can organize social skill-oriented activities using outdoor environments.
(19) I can implement the outdoor learning plans I have prepared.
(20) I can perform outdoor learning activities aligned with the subject/field goals.
(21) I can use tools and materials for outdoor learning.
(22) I can carry out educational activities to support desired student behaviors using

outdoor environments.

D. Evaluation

(23) I can determine the level of success in my outdoor learning plans.
(24) I can assess the level of social skills students gain from outdoor learning.
(25) I can identify the behaviors students develop through outdoor learning.
(26) I can determine the level of contribution outdoor learning has made to student

development.
(27) I can assess whether students have achieved the desired learning outcomes during

outdoor education.
(28) I can monitor whether students exhibit the desired behaviors during outdoor learning.
(29) I can use appropriate methods to measure and evaluate outdoor learning.
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ması. J. Res. Informal Environ. 2017, 2, 1–15. Available online: https://dergipark.org.tr/en/pub/jrinen/issue/30340/299912
(accessed on 15 January 2021).
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