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Nature-Based Learning of Adults: A Scoping Review 

Abstract 

Background: Nature-based learning (NBL) has gained attention across experiential, outdoor, 

and sustainability-oriented education; however, research on adult learning in natural 

environments remains fragmented. 

Purpose: This scoping review synthesizes 32 empirical studies published between 1996 and 

2025 examining how adults learn in and with nature when natural environments function as 

active components of the learning process. 

Method: The review followed the methodological framework for scoping reviews (Arksey & 

O'Malley, 2005) and was reported in accordance with the PRISMA-ScR guidelines. Studies 

were identified through systematic searches of educational and interdisciplinary databases. 

Included studies addressed adult-focused NBL across formal, non-formal, and informal 

contexts. Studies covered higher education, professional training, community-based 

programs, and outdoor learning. 

Findings: Five thematic outcome domains emerged: ecological knowledge and scientific 

literacy, awareness of environmental challenges, practical conservation skills, personal and 

professional development, and relational place-based perspectives. Three orientations of adult 

NBL were identified: learning about nature, learning for nature, and learning through nature. 

Methodological approaches ranged from experimental designs to qualitative case studies and 

participatory approaches. 

Implications: The review clarifies conceptual boundaries of adult NBL, highlights the 

pedagogical role of natural environments in adult learning, and identifies directions for future 

research revealing conceptual and methodological diversity across the field. 
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Significance of the Research 

This review maps how nature-based learning in adulthood has been conceptualized, 

implemented, and evaluated across diverse educational contexts. The reviewed studies 

examined outcomes related to environmental knowledge as well as personal, social, and 

professional development.  



NATURE-BASED LEARNING OF ADULTS     6 

 

 

Nature-based Learning of Adults: A Scoping Review 

Outdoor and experiential education research has long highlighted the educational 

value of learning in natural environments. Across outdoor leadership, adventure education, 

field-based learning, and place-responsive pedagogy, natural settings have been associated 

with reflection, embodied engagement, challenge, and collaborative learning (Beames et al., 

2012; Priest & Gass, 2005). In these approaches, learning processes are understood as being 

shaped by interaction with natural environments and situated outdoor experiences (Brody, 

2005; Wattchow & Brown, 2011). 

Nature-based learning (NBL) overlaps with traditions in experiential, outdoor, and 

environmental education, but places particular emphasis on the pedagogical role of the 

natural environment itself (Brody, 2005; Mann et al., 2021). In NBL contexts, natural 

environments may shape learning through sensory immersion, uncertainty, ecological 

interaction, and reflective engagement (Beames et al., 2012; Priest & Gass, 2005). In outdoor 

and adventure education, NBL emphasizes the role of natural environments in shaping 

learning experiences and reflective processes (Brody, 2005; Wattchow & Brown, 2011). 

Experiential mechanisms such as challenge, uncertainty, reflection, and embodied 

engagement are frequently associated with resilience, leadership development, and adaptive 

learning outcomes (Beames et al., 2012; Priest & Gass, 2005). Drawing on experiential 

learning theory, NBL emphasizes learning through direct experience and reflection in natural 

environments (Kolb, 1984; Schön, 1983). This review also draws on constructivist 

perspectives that understand learning as shaped through experience and interaction with 

environmental contexts (Mishra, 2023; Nugroho, 2017; Sarita, 2017). These perspectives are 

particularly relevant in adult learning contexts involving leadership, professional 

development, and community engagement (Beames et al., 2012; Mann et al., 2021). 

Defining Key Concepts: Nature-based Learning in Adults 
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We define nature-based learning (NBL) as formal, non-formal, or informal learning in 

which natural environments function as active components shaping learning processes and 

outcomes, rather than merely serving as settings for activity (Brody, 2005; Mann et al., 

2021). While overlapping with outdoor learning, NBL places particular emphasis on the 

pedagogical role of natural environments in shaping adult learning experiences. 

The review focuses on adult learners aged 18 years and older, consistent with 

definitions commonly used in adult education research (Milana & Klatt, 2019). The scope 

includes adult learning across higher education, professional training, and community 

contexts. 

Research Rationale 

Although nature-based and outdoor learning have been widely studied in childhood 

and youth populations, adult-focused NBL research remains comparatively limited and 

fragmented across educational and professional contexts (Ardoin & Bowers, 2020; Borsos et 

al., 2021; Measham, 2007). Existing studies span higher education, workplace learning, 

leadership development, and community-based programs. Still, there has been limited 

synthesis of how adult NBL has been conceptualized and implemented across settings. This 

scoping review, therefore, examines how adult nature-based learning has been 

conceptualized, studied, and operationalized across formal, non-formal, and informal learning 

contexts. 

Method 

Research Question and Review Design 

This review was designed to answer the following research question: What are the 

key characteristics, methodologies, and outcomes of nature-based learning for adults as 

reported in the existing literature? A scoping review design was selected because the relevant 

literature was conceptually and methodologically heterogeneous, and the aim was to map the 
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characteristics, methodologies, and reported outcomes of the field rather than to estimate a 

pooled intervention effect. 

This scoping review followed the methodological framework proposed by Arksey and 

O'Malley (2005), and was reported in accordance with the PRISMA-ScR checklist (Tricco et 

al., 2018). A structured search process was undertaken to identify and map empirical studies 

on nature-based learning in adults. No formal review protocol was registered before the 

study. 

Data Sources and Search Strategy 

The literature search was conducted in two phases (8 September 2023–26 January 

2024 and 5–23 August 2025) across EBSCO databases (Academic Search Complete, 

Education Research Complete, GreenFILE), Scopus, ScienceDirect, and Web of Science. The 

second phase extended the initial search by introducing an additional keyword combination 

and updating the search to include studies published between January 2024 and August 2025 

using the original search terms. The second search phase was undertaken to update the review 

with newly published studies and to incorporate an additional search term identified as 

relevant during the peer-review process. 

The selection of databases was based on their prominence and extensive coverage 

within scholarly research. Multiple search strings were developed to capture variations of 

nature-based learning and adult education (e.g., “nature-based learning”, “outdoor learning”, 

“wilderness education”, “adventure learning”, “outdoor training”) combined with terms 

referring to adult learners. Before the searches were conducted, the research team consulted a 

university librarian during a workshop to develop and refine the search strategy and database-

specific search terms. Each search string was executed separately in each database, using 

database-specific field settings (e.g., title, abstract, and keywords in Scopus; all fields search 

in Web of Science; basic search in EBSCO databases). Searches were limited to English-
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language, peer-reviewed journal articles. As a result, relevant studies in other languages or in 

the gray literature may not have been captured. These methodological boundaries are 

acknowledged here, while broader limitations and implications are discussed later in the 

manuscript. All retrieved records were exported and combined into a shared dataset (Excel 

spreadsheet). The full search strategies, including database-specific syntax, fields, and filters, 

are provided in Appendix A. 

Eligibility Criteria 

Studies were included if they (1) addressed nature-based learning processes, (2) 

focused on adult participants (≥18 years), and (3) explicitly examined learning outcomes. 

Studies were excluded if they: (1) focused on children or mixed-age groups, (2) addressed 

primarily recreational, therapeutic, or rehabilitative interventions without an explicit learning 

framework, or (3) did not report learning-related outcomes. The review was limited to peer-

reviewed publications in English to ensure a feasible and transparent review process. Peer-

reviewed studies were selected to focus on research that had undergone scholarly quality 

control, while the English-language restriction reflected practical feasibility. 

Table 1 

Inclusion and Exclusion Criteria 

Criteria Inclusion Exclusion 

Focus 

Articles addressing nature-based 

processes, targeting adult learners, 

and exploring learning outcomes 

Studies focusing on children or mixed age 

groups; studies primarily oriented toward 

recreation, therapy, rehabilitation, or well-

being 

Content 

Clear emphasis on learning 

processes and outcomes, explicitly 

framed by the authors as learning. 

Articles lacking explicit learning outcomes; 

studies describing outcomes only in terms 

of health, recovery, or quality of life, 

without framing them as learning 

Setting 
Studies in which the natural 

environment functioned as an 

Studies where nature was only a 

background context or a secondary setting 
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Criteria Inclusion Exclusion 

active component of the learning 

process (including digitally created 

natural environments when 

explicitly conceptualized as 

learning) 

without being integrated as an interactional 

party in the learning process. 

Language 

and type of 

publications 

English-language peer-reviewed 

empirical studies 

Non-English studies and gray literature 

(e.g., policy reports, dissertations, 

conference proceedings) 

Study Selection Procedure 

The selection process followed a two-stage screening procedure. During the initial 

title and abstract screening, the identified records were divided among the first four authors. 

The first author subsequently reviewed the screening decisions to ensure consistency across 

reviewers, and any uncertainties or discrepancies were resolved through discussion among 

the research team. Obvious duplicate entries encountered across databases were removed 

manually based on title, authorship, and publication details. The remaining articles then 

underwent full-text review to assess their eligibility according to the inclusion criteria. 

Finally, the first author reviewed all included studies. 

Data Charting and Synthesis 

Data charting was conducted using a predefined data extraction form developed by 

the research team. The form captured bibliographic information, study characteristics, 

participant groups, learning contexts, theoretical background, methodological approaches, 

and reported outcomes, and was iteratively refined during the review process. The synthesis 

followed an inductive approach, whereby patterns across studies were identified and grouped 

into analytically derived categories through iterative comparison. To support interpretation of 

the evidence, we conducted a methodological quality overview informed by the cross-design 

appraisal principles discussed by Tang et al. (2026). We assessed four domains relevant 

across the heterogeneous study designs: sampling and participant recruitment, data collection, 
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transparency of data analysis, and alignment between study design and conclusions. The 

overview was not used to generate an overall quality score or formal risk-of-bias judgment. 

The assessment is presented in Appendix B. 

Ethical Considerations 

Ethical approval was not required because this study is a scoping review based 

exclusively on published literature and did not involve human participants or identifiable 

personal data. 

Results 

This review identified 32 studies that explicitly examined adult learning processes in 

which the natural environment functioned as an active component. The corpus represented 

substantial methodological heterogeneity, including quantitative, qualitative, and mixed-

methods approaches, and covered diverse geographical contexts spanning Europe, North 

America, Africa, Asia, and Australia. Across these studies, three learning contexts of NBL 

could be distinguished: formal educational contexts embedded in higher education and 

accredited professional training; non-formal educational contexts organized by community, 

civic, or professional institutions; and informal learning contexts emerging in workplaces and 

everyday life. In terms of learning contents and outcomes, five thematic domains were most 

prominent: (1) species knowledge and ecological literacy, (2) awareness of environmental 

problems, (3) practical conservation and environmental management skills, (4) personal, 

social, and professional development, and (5) relational and place-based perspectives on 

human–environment connections. 

Identification and Selection of Studies 

The initial search queries targeting nature-based adult learning yielded a total of 1125 

articles across both phases. In the first phase (8 September 2023–26 January 2024), 829 

articles were identified. In the second phase (5–23 August 2025), the updated search strategy 
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produced 296 additional articles: 181 using the original keyword combinations (limited to 

articles published in 2024–2025), and 115 using the newly introduced keyword combination. 

After the first round of thematic filtering (title and abstract screening), 211 articles remained: 

148 from the initial search and 63 from the 2025 update. A subsequent duplication check 

reduced this number to 170 unique articles, which then proceeded to the second thematic 

filtering. The second thematic filtering, involving full-text reviews, resulted in the selection 

of 32 articles: 18 from the initial phase and 14 from the update. Table 1 summarizes the 

inclusion and exclusion criteria applied during the selection process. Figure 1 visualizes the 

article identification and filtering procedure, illustrating each step from the initial database 

search to the final inclusion of 32 studies. Many excluded articles centered on nature-based 

recreation, nature-based therapy, or visitor experiences, which were outside the research 

scope. Table 2 provides an overview of the included studies, detailing their methods, 

participants, nature-based contexts, and key findings. 
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Conceptual Boundaries of NBL 

During the review process, several borderline cases emerged that helped to clarify the 

conceptual and methodological boundaries of nature-based adult learning. These included 

questions about how to distinguish nature-based adult learning from related domains such as 

tourism or recreation, as well as from intergenerational or family-based activities. In many 
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cases, distinguishing between learning and related fields proved to be a nuanced and 

sometimes challenging task. 

Nature as Context versus Nature as an Active Component 

A key distinction emerged between studies that treat nature as a passive backdrop and 

those that position it as an active pedagogical partner. In some leadership trainings or team-

building sessions, the primary focus was on social or psychological development (e.g., 

coping skills, teamwork), while nature itself did not explicitly shape knowledge, skills, or 

attitudes. These were excluded from the review. At the same time, not all studies in these 

thematic areas were excluded. We retained those in which the authors acknowledged nature 

as an active participant in the learning process. For example, Zeivots (2019) described nature 

as a “third educator” that shaped embodied and affective experiences through unpredictability 

and opportunities for reflection. Similarly, Lynch et al. (2025) highlighted how learners 

reported personal growth and appreciation of nature, indicating that natural elements were 

integral rather than incidental. This boundary emerged during our synthesis as an operational 

criterion for distinguishing studies in which nature functioned as an integral component of the 

learning process from those in which it primarily served as the setting for educational 

activities. Although informed by earlier work emphasizing the pedagogical role of nature 

(Brody, 2005; Mann et al., 2021), this distinction represents our conceptual operationalization 

for the purposes of the present review rather than an established defining characteristic of 

nature-based learning. 

Challenges Applying the Definition of “Nature” (Real versus Digital Environments) 

Although this review adopted a working definition of “nature” outlined in the 

Introduction, several studies challenged its application. Some positioned their work within 

nature despite being conducted in digitally created environments, such as virtual reality 

nature trails or immersive digital ecosystems (e.g., Huang et al., 2023). We included such 
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studies only when the authors explicitly framed the process as learning in a naturalistic 

environment, even if digitally mediated. This raised a theoretical question: can digital 

representations substitute for or complement living ecosystems in NBL? While our review 

adopted an inclusive approach, evaluating technology-assisted learning according to its 

pedagogical purpose and the extent to which it supported active engagement with nature, the 

inclusion of these studies highlights an ongoing conceptual debate that requires greater clarity 

in future research. 

Learning versus Therapeutic, Rehabilitative, or Recreational Frameworks 

Another set of boundary cases concerned interventions framed primarily in 

therapeutic or well-being terms. Such programs often involved personal growth, coping 

strategies, or social competencies that might be interpreted as implicit learning. However, 

when authors conceptualized outcomes exclusively within health frameworks (e.g., recovery, 

quality of life, stress reduction), the studies were excluded. 

At the same time, we retained those where the natural environment was explicitly 

described as a teacher and the process was framed as learning. For example, Trudel et al. 

(2024) reported that students engaged in guided outdoor practices such as walking, mindful 

observation, and reflection, where nature itself acted as an educator. Participants described 

enhanced ecological awareness, stress reduction, and recognition of nature’s role in 

healthcare practice, illustrating that studies were included when learning was explicitly 

articulated as a central process, even if health-related outcomes were present. 

Adult Participants Only 

A further boundary case concerned studies involving mixed-age groups, such as 

family programs, intergenerational initiatives, or community events. These often provided 

rich insights into human–nature interactions, but the presence of children or adolescents 

meant that learning outcomes could not be attributed exclusively to adults. To ensure 
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conceptual clarity and methodological consistency, we restricted inclusion to studies focusing 

solely on adult participants (aged 18 or above). This decision allowed us to interpret findings 

unambiguously within the framework of adult learning, even though it required excluding 

otherwise valuable examples of nature-based education. Altogether, these boundary cases 

highlight a distinctive methodological contribution of this review: systematically clarifying 

the limits of “nature” and “learning” in adult education. Making exclusions explicit ensured 

consistency while also underscoring the conceptual complexity of these terms and the need 

for more precise definitions in future research. 

Methodological Approaches 

The 32 reviewed studies employed diverse methodological approaches: 11 were 

quantitative (34%), 17 qualitative (53%), and 4 mixed-methods (13%). 

Quantitative studies most commonly relied on quasi-experimental designs, including 

field-based or classroom comparisons (Borsos et al., 2021; Collins et al., 2016; Huang et al., 

2023; Lee & David, 2022). True experimental designs were less frequent but included 

controlled interventions with random assignment (e.g., Mercier et al., 2025; Ng et al., 2023, 

Study 2). Survey-based approaches also appeared, either as stand-alone methods (Gong et al., 

2021) or in combination with experimental elements (Ng et al., 2023, Study 1). In addition, 

several studies employed simple pre-/post-test assessments without a formal control 

condition (Adara, 1996; Bernard et al., 2025; Cronin & Messemer, 2013; Meschini et al., 

2021). While these designs yielded valuable descriptive insights, they allowed for less robust 

conclusions compared to experimental or quasi-experimental studies. 

The 17 qualitative studies revealed substantial heterogeneity in both data collection 

and analytical strategies. Regarding data collection, several studies adopted a case study 

design, for instance, Bolliger and Shepherd (2018) and Kras (2021). A large number of 

investigations relied primarily on interviews, often complemented by observations or 
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reflective sources; this approach was used by Adams et al. (2025), Falxa-Raymond et al. 

(2013), Fitzwilliams-Heck (2021), Froehly et al. (2025), Hiemstra et al. (2024), Measham 

(2007), Yildiz (2022), and Zeivots (2019). Some research relied on questionnaire-based 

qualitative data, such as Nicol (2014) and Lynch et al. (2025). Other studies emphasized 

collective or reflective modes of inquiry, for example, focus groups and group dialogues in 

Johns et al. (2025) and Holloway et al. (2014), or the use of reflective journals as a primary 

data source in Harper (2018), Holloway et al. (2014), and Vlasov (2025). Participatory 

research methods were also represented, particularly in Schenetti and Guerra’s (2018) 

collaborative emotion mapping with teachers, while Vlasov (2025) exemplified the use of 

narrative autoethnography based on field journals, participant observation, and interviews. In 

terms of analysis, the most common approach was thematic analysis, applied across diverse 

educational and experiential contexts (e.g., Adams et al., 2025; Bolliger & Shepherd, 2018; 

Froehly et al., 2025; Fitzwilliams-Heck, 2021; Harper, 2018; Hiemstra et al., 2024; Holloway 

et al., 2014; Johns et al., 2025; Kras, 2021; Lynch et al., 2025). A smaller set of studies 

employed content analysis of interviews and observational data (Falxa-Raymond et al., 2013; 

Yildiz, 2022). More interpretative traditions were also represented: grounded theory was used 

to inductively generate conceptual categories from interview data (Measham, 2007), while 

interpretative phenomenological analysis captured the emotional highs and meaning-making 

processes of adult learners (Zeivots, 2019). In addition, narrative autoethnography (Vlasov, 

2025) provided an embodied and relational account of ancestral skills practice. 

Mixed-methods approaches, combining surveys, reflections, and case studies, were 

also represented (e.g., Edwards et al., 1996; Remenick & Goralnik, 2019; Sondergeld et al., 

2014; Trudel et al., 2024). Such studies offered more holistic accounts of how subjective 

learning experiences translated into measurable learning outcomes. 
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A methodological quality overview of all included studies is presented in Appendix B 

to support interpretation of the methodological strengths and limitations of the current 

evidence base. 

Contexts of Nature-based Learning 

The studies included in this review indicate that NBL manifests in formal, non-

formal, and informal learning contexts, reflecting different levels of curricular integration, 

institutionalization, and intentionality. 

Within the group of formal interventions (n = 15), NBL was most commonly 

embedded in higher education or accredited professional training programs. A considerable 

subset of these studies focused on teacher education and pedagogy-related training. For 

example, Adara (1996) examined environmental education workshops with teachers and 

related professionals in Nigeria, while Borsos et al. (2021) investigated undergraduate pre-

school teachers in Central Europe. Similarly, Schenetti and Guerra (2018) explored the role 

of outdoor spaces in early childhood educator training in Italy, and Sondergeld et al. (2014) 

assessed U.S. teachers’ professional development through an intensive immersion program. 

Another cluster of formal programs emphasized leadership development through outdoor and 

wilderness contexts. Collins et al. (2016) compared college students engaged in wilderness 

expeditions with those in classroom leadership courses; Lee and David (2022) studied 

executive MBA students and managers undertaking desert-based adventure training in China, 

while Lynch et al. (2025) examined Vietnamese university students in an outdoor leadership 

course. Across these cases, nature served as an active medium for cultivating problem-

solving, resilience, and leadership capacities. Beyond teaching and leadership, the reviewed 

studies also reveal the disciplinary diversity of formal NBL. Edwards et al. (1996) integrated 

outdoor training into a mental health nursing program, while Bernard et al. (2025) and Trudel 

et al. (2024) implemented nature-based practices for medical residents and medical or dental 
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students, respectively. Kras (2021) described zoo-based outdoor learning in a community-

college sociology course, and Holloway et al. (2014) focused on women graduate students in 

an ecopsychology program. Other examples included undergraduate cohorts in media 

engineering (Mercier et al., 2025), cross-disciplinary undergraduates in Singapore (Ng et al., 

2023), and postgraduate students in a sustainability program (Nicol, 2014). The reviewed 

studies collectively covered a wide range of disciplines, including education, leadership, 

healthcare, engineering, and the social sciences. Together, these studies confirm that teacher 

education is a prominent field for integrating NBL into formal curricula. 

While formal programs anchored NBL within universities and professional training, a 

large proportion of the reviewed studies were situated in non-formal contexts (n = 13). These 

interventions were structured and pedagogically intentional, but delivered outside of 

accredited curricula, and they addressed a wide variety of adult learner groups. Adams et al. 

(2025) worked with older women in rural Scotland, while Bolliger and Shepherd (2018) 

examined naturalists and park visitors in U.S. national parks. Cronin and Messemer (2013) 

involved adult volunteers in a citizen science program, whereas Falxa-Raymond et al. (2013) 

focused on young adults enrolled in an environmental employment program in New York 

City, alongside their supervisors. Several studies engaged educators at different career stages, 

such as Fitzwilliams-Heck (2021), who interviewed formal and non-formal educators 

reflecting on a professional development workshop, and Harper (2018), who followed U.S. 

college students during a study abroad experience in Bolivia. Other groups were equally 

diverse: Froehly et al. (2025) studied gap-year students in outdoor adventure education 

programs, Hiemstra et al. (2024) examined employees with limited work capacity in Dutch 

nature-management settings, and Johns et al. (2025) investigated local leaders and 

stakeholders participating in coastal resilience programs in Florida. Non-formal learning 

contexts also reached tourists (Meschini et al., 2021), adult participants in science education 
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events (Remenick & Goralnik, 2019), and students in experiential ancestral skills training 

(Vlasov, 2025). Finally, Zeivots (2019) studied adult learners from rural leadership courses, 

early career managers, and new team leaders in Australia. Overall, non-formal NBL 

highlights considerable flexibility, engaging learners across different ages, professions, and 

cultural settings outside formal education systems. 

A smaller subset of studies documented informal learning contexts (n = 4), which 

emerged in workplaces, communities, or everyday contexts without a formal curriculum. 

Gong et al. (2021) examined staff members working in Chinese nature reserves, showing 

how their professional environment fostered ecological competence and conservation 

behaviors. Huang et al. (2023) involved undergraduate and community participants recruited 

at a U.S. nature trail and nearby university, focusing on how immersive virtual reality could 

complement direct outdoor learning. Measham (2007) studied residents of rural Queensland, 

Australia, where environmental knowledge was transmitted informally through place-based 

interactions, community events, and intergenerational practices. Finally, Yildiz (2022) 

investigated outdoor sports leaders in Turkey, highlighting how their experiential learning 

and professional growth developed through ongoing practice in natural environments. These 

studies make clear that informal NBL arises organically through work, leisure, and 

community engagement, and involves highly diverse participant groups ranging from 

professionals and university students to residents and community leaders. Having outlined 

the learning contexts of NBL across formal, non-formal, and informal contexts, we next turn 

to the thematic contents and outcomes these programs produced, examining what kinds of 

knowledge, skills, and transformations were reported. 

Learning Contents and Outcomes 

The reviewed studies reveal that NBL extends beyond ecological literacy to 

encompass a broad range of personal, social, and professional outcomes. The environmental 
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and scientific learning contents, in particular, can be divided into five subdomains, 

complemented by broader developmental themes. 

Learning in Nature about Nature 

Species Knowledge and Identification. These were explicit aims in several 

programs. Borsos et al. (2021) revealed that outdoor plant identification classes improved the 

taxonomic competence of trainee teachers, while Mercier et al. (2025) examined how 

augmented reality supported biodiversity observation among media-engineering students. Ng 

et al. (2023) used smartphone-based species documentation to foster awareness and 

connectedness through everyday encounters with organisms. Similarly, Bolliger and 

Shepherd (2018) studied species-related learning in national parks. 

Scientific Literacy and Ecological Understanding. Scientific literacy was enhanced 

through programs that emphasized environmental science processes, terminology, and 

conceptual knowledge. Citizen science initiatives fostered civic science literacy and process 

comprehension (Cronin & Messemer, 2013), while immersive virtual reality simulations 

supported science learning and self-efficacy without increasing cognitive load (Huang et al., 

2023). Gong et al. (2021) highlighted that employees of Chinese nature reserves acquired 

ecological knowledge through informal learning opportunities in their work environments, 

while Meschini et al. (2021) reported that ecotourism-based educational activities improved 

tourists’ environmental knowledge. 

Practical Conservation and Nature Management Skills. Hands-on work was a key 

element of several programs. Young adults in New York City employment programs 

developed hands-on restoration and conservation competencies (Falxa-Raymond et al., 

2013). Employees with limited work capacity in the Netherlands gained skills through nature-

based work tasks (Hiemstra et al., 2024), while adult participants in science-education events 

practiced field-based ecological activities (Remenick & Goralnik, 2019). Such programs 
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highlighted the potential of NBL to bridge learning with employability and practical 

stewardship. 

Awareness of Environmental Problems. Many programs sensitized adults to 

ecological degradation, sustainability challenges, and links between the environment and 

human well-being. Nigerian teachers not only improved their environmental knowledge but 

also developed awareness of pressing ecological issues (Adara, 1996). Outdoor sports leaders 

in Turkey gained a heightened ecological sensitivity through experiential learning (Yildiz, 

2022). In Scotland, older women reflected on environmental risks, alongside social and 

health-related benefits of nature engagement (Adams et al., 2025). Johns et al. (2025) 

described how local leaders in Florida developed climate resilience perspectives through 

place-based experiential learning. Ecotourism contexts (Meschini et al., 2021) and 

medical/dental training (Trudel et al., 2024) similarly highlighted links between 

environmental awareness, sustainability and human health. 

Environmental Education as a Professional Field. Teacher education and 

professional development emerged as a recurring focus. Adara (1996) emphasized training 

teachers to foster school-based environmental awareness. Nicol (2014) revealed that 

postgraduate students developed reflexivity and action-oriented sustainability perspectives. 

Sondergeld et al. (2014) demonstrated that an intensive immersion program enhanced 

practicing teachers’ confidence in integrating environmental education. Fitzwilliams-Heck 

(2021) documented long-lasting effects of professional workshops on educators’ conservation 

awareness and pedagogical commitment. 

Personal, Social, and Professional Outcomes. Across the corpus, NBL yielded 

outcomes that extended well beyond ecological knowledge, shaping learners’ leadership 

capacities, personal well-being, professional identity, social relations, and their sense of 
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place. While domains often overlapped within single programs, the evidence cohered into the 

following analytically distinct strands. 

Leadership Development and Adaptive Problem-solving. Formal outdoor and 

wilderness contexts were frequently used to cultivate leadership, decision-making under 

uncertainty, and reflective judgment. In Collins et al. (2016), students enrolled in semester-

long wilderness education courses showed greater pre- to post-course improvement across 

five dimensions of ill-structured problem-solving than students in classroom-based leadership 

courses. Lee and David (2022) found that Executive MBA students participating in desert-

based embodied learning subsequently received higher peer ratings of adaptability than those 

in classroom-based training, while Vietnamese undergraduates described leadership, 

problem-solving, and nature appreciation among the learning outcomes of an outdoor 

leadership course (Lynch et al., 2025). Zeivots (2019) described transformative “emotional 

peaks” as significant learning experiences reported by participants in rural leadership and 

early-career management programs. 

Personal Growth, Well-being, and Sense of Coherence. Direct nature engagement 

was linked to empowerment, self-insight, and well-being. Older women in community 

programs combined outdoor activity with reflection, building confidence and social ties 

(Adams et al., 2025). Medical and dental students described acquiring self-care practices, 

greater mindfulness, and improved well-being through a five-day outdoor health course 

(Trudel et al., 2024). Dutch employees in nature-based work reported an enhanced sense of 

coherence (Hiemstra et al., 2024), while participants in an ecopsychology course described 

experiences of empowerment and development in relationship competencies (Holloway et al., 

2014). Participants in a green jobs training program reported greater confidence, a stronger 

sense of accomplishment, and more positive attitudes toward the environment following 

training and subsequent employment (Falxa-Raymond et al., 2013). 
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Professional Identity, Pathways, and Transitions. NBL often functioned as a 

“threshold experience” in career development. Medical residents reported greater 

preparedness for residency and stronger feelings of belonging following a wilderness-based 

onboarding program (Bernard et al., 2025). Participants described greater clarity regarding 

their career trajectories following outdoor adventure gap-year programs (Froehly et al., 

2025). Study-abroad field programs intertwined environmental awareness with vocational 

identity formation (Harper, 2018). 

Social Capital, Belonging, and Interpersonal Skill. NBL settings fostered 

teamwork, communication, and community bonds. Nursing students described developing 

interpersonal skills through outdoor training (Edwards et al., 1996). Outdoor sports leaders 

emphasized self-awareness and socialization (Yildiz, 2022). Older adults and medical 

residents reported stronger feelings of belonging following community-based and wilderness 

programs (Adams et al., 2025; Bernard et al., 2025). 

Role Learning and Situated Professionalization. Some studies described how NBL 

contributed to learners’ preparation for future professional roles. Zoo-based coursework 

supported career awareness in sociology students (Kras, 2021). Authentic, nature-rich 

contexts provided arenas for role exploration and early professional socialization. 

Relational and Place-Based Perspectives on Human–Environment Connections. 

Several studies foregrounded connections to place and more-than-human communities. 

Emotion-mapping revealed educators revaluing outdoor spaces as pedagogical partners 

(Schenetti & Guerra, 2018). Measham (2007) described intergenerational learning through 

rural Australian “primal landscapes”. Participants in embodied ancestral skills training 

described experiences of reciprocity and care (Vlasov, 2025). 

The reviewed studies described a wide range of learning outcomes associated with 

NBL, including species-level knowledge, scientific literacy, awareness of environmental 
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challenges, and practical conservation skills, while also promoting personal growth, social 

connectedness, professional competence, and civic engagement. This thematic diversity 

underscores the pedagogical richness of natural environments as sites for lifelong and life-

wide learning. 

Discussion 

This review mapped the emerging evidence on adult NBL, identifying thirty-two 

studies across diverse learner groups, settings, and outcome domains. While research on NBL 

is extensive in childhood and youth contexts, the adult dimension is still in its early stages. 

The reviewed studies suggest that adult NBL has been associated with learning outcomes 

relevant to sustainability education, professional practice, and personal development across 

diverse educational contexts. 

Adults as Overlooked Learners in NBL Research 

The persistent imbalance in NBL research – privileging children and adolescents over 

adults – remains striking. Adults, however, are key actors in shaping sustainable behaviors, 

professional practices, and civic decision-making. Their learning processes affect households, 

workplaces, and communities, making adult NBL critical for systemic change. Despite this 

significance, most studies remain small-scale and exploratory, with few longitudinal or 

intervention-based designs. Stronger evidence is needed to assess sustained impacts on 

behavior, identity, and participation. 

Learning Outcomes 

The reviewed studies confirm that adult NBL is multidimensional. Outcomes can be 

conceptualized along three complementary orientations: 1) learning about nature (species 

knowledge, ecological literacy, and awareness of environmental problems), 2) learning for 

nature (practical stewardship and conservation skills), and 3) learning through nature 

(personal growth, resilience, leadership, and social competencies). These orientations 
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frequently co-occurred in single programs. For example, teacher professional development 

often combined ecological knowledge with pedagogical competence and affective 

connection; health-professional curricula integrated scientific awareness with stress reduction 

and professional identity development. Such overlap is not a weakness but a defining feature: 

NBL braids together cognitive, affective, and social processes when nature is treated as an 

active participant in learning. 

Technology as a Supplement 

Digital tools – augmented reality, virtual reality, mobile applications – appeared 

across several studies, supporting biodiversity observation and accessibility in urban 

contexts. The reviewed studies suggest that digital technologies can enrich and extend 

learning opportunities, particularly by supporting accessibility and biodiversity observation, 

while complementing direct experiences in nature (Huang et al., 2023; Mercier et al., 2025). 

While the preceding sections have highlighted learning outcomes and methodological 

boundaries, the reviewed evidence also opens a broader question about the role of nature in 

adult learning: not only in relation to human development, but also in terms of planetary 

well-being. This dual perspective is further elaborated in the following section. 

Beyond Anthropocentrism 

The reviewed studies also raise broader questions about how nature is conceptualized 

within adult learning. Across the literature, some studies positioned nature primarily as a 

setting for activity, while others described it as an active pedagogical component shaping 

reflection, meaning-making, and environmental engagement. Recognising nature as more 

than a neutral backdrop may enrich experiential and outdoor learning perspectives by 

emphasising how environmental conditions and interactions influence learning processes and 

outcomes. The findings further suggest that adult NBL can support reflective and relational 

forms of learning that connect personal experience with environmental awareness and place-
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based engagement. In this sense, adult NBL may contribute to more ecologically informed 

approaches to learning and professional practice across diverse educational contexts. 

Implications for Education 

These insights carry practical significance. First, NBL should be recognized as a dual-

purpose strategy: it strengthens ecological literacy while also developing professional, social, 

and leadership competencies. Its application in teacher training, leadership development, 

health education, and workplace settings demonstrates versatility across sectors. Second, 

program design should intentionally treat nature as a pedagogical partner, embedding 

structured interaction, reflection, and dialogue. Third, equity and accessibility deserve careful 

attention. Adults differ in their opportunities to access natural environments, and the 

reviewed studies suggest that digital tools may help improve accessibility in some contexts 

(Huang et al., 2023), while also supporting biodiversity observation and learning in natural 

settings (Mercier et al., 2025). However, they should complement rather than replace 

embodied experiences in nature. Finally, policymakers should consider NBL as more than 

environmental education: it is also a strategy for workforce development, community 

resilience, and collective responses to ecological crises. 

Beyond these sectoral applications, the findings suggest that adult NBL may support 

both individual development and sustainability-oriented learning. This reinforces the value of 

designing programs that connect experiential engagement with ecological awareness and 

reflective practice. 

Limitations of the Present Study 

This review has limitations. Restricting the corpus to English-language, peer-

reviewed publications may have excluded perspectives from underrepresented regions and 

omitted valuable gray literature. Excluding intergenerational programs, though necessary for 

conceptual clarity, provides limited insights into adult outcomes in family or community 
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settings. Classifying studies according to whether nature functioned as an “active 

component” involved interpretive judgment. 

Another limitation concerns the tendency of the reviewed literature to emphasize 

positive outcomes of NBL. Most published studies foregrounded beneficial effects on 

knowledge, well-being, or professional development, while null or negative findings were 

rarely reported. This pattern may reflect publication bias, as programs with limited or mixed 

effects are less likely to appear in peer-reviewed outlets. Consequently, the overall evidence 

base may present an overly optimistic view of NBL’s effectiveness. 

Future Research 

Future research should identify and report not only positive but also neutral and 

adverse outcomes, thereby providing a more balanced understanding of the conditions under 

which NBL is beneficial, limited, or potentially counterproductive.  Developing shared 

definitions, reporting standards, and core outcome sets spanning cognitive, affective, social, 

and behavioral domains would strengthen comparability across studies. Longitudinal and 

experimental studies are needed to examine sustained effects and learning mechanisms, 

including awe, connectedness, and resilience. Comparative research across ecosystems, 

cultural contexts, and digital modalities would deepen understanding of NBL’s adaptability. 

Attention to equity and inclusion is essential to ensure that workplace-embedded and 

community-based models broaden access for adults with limited opportunities to engage with 

nature. 

Conclusion 

Adult NBL is an emerging but promising field that integrates ecological knowledge, 

practical stewardship, personal growth, and experiential learning perspectives. Its distinctive 

contribution lies in positioning natural environments as active components of adult learning 

processes rather than merely settings for educational activity. Advancing this field will 
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require greater conceptual clarity, stronger empirical evidence, and inclusive program design 

across diverse educational contexts. 

The findings suggest that adult NBL may support reflection, environmental 

awareness, professional learning, and place-based engagement while contributing to broader 

experiential and sustainability-oriented educational practices. At the same time, the current 

evidence base remains methodologically and conceptually heterogeneous, and many studies 

emphasize positive outcomes while paying less attention to potential limitations or critical 

perspectives. Future research would benefit from stronger study designs, including 

longitudinal and controlled studies, to strengthen the evidence base for adult NBL.  
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Table 2 

Overview of Selected Studies on Nature-Based Learning for Adults 

Study 
Authors & 

Year 
Methods Participants 

Nature-Based 

Learning 
Key Findings 

Social capital and improved 

wellbeing: A qualitative 

investigation of the wild things! 

Silver Saplings Adventures 

Programme in rural North-East 

Scotland 

Adams et 

al., 2025 

(UK) 

Qualitative, 

semi-structured 

interviews with 

observations, 

thematic 

analysis 

17 older female 

participants (64–91 

years) from rural 

Scotland 

Monthly outdoor 

walks, crafts, and 

ecological activities as 

active experiential 

learning with nature 

The program enhanced environmental 

knowledge through shared learning while also 

improving well-being and social capital. 

Impact of an outdoor educational 

strategy on teacher profiles in 

environmental education 

Adara, 1996 

(Nigeria) 

Pre- and post-

workshop 

assessments 

31 primary school 

teachers, wildlife 

officers, conservators, 

and EE facilitators 

from six states of 

Nigeria 

Outdoor workshop at 

Yankari National 

Park, Nigeria 

Significant improvement in teacher 

competencies, especially awareness and 

knowledge about EE. Skills, actions, and 

participation underscored moderate 

improvement. Regular exposure to EE is 

needed. 

From wilderness to the bedside: 

Creating adventurous and mindful 

physicians entering residency 

(CAMPER) by residents for 

residents to foster belongingness 

Bernard et 

al., 2025 

(USA) 

Wilderness 

program with 

pre/post/6-

month surveys 

44 incoming U.S. 

medical residents from 

ophthalmology, 

surgery, and family 

medicine 

Immersive wilderness 

experiences with 

camping, mindfulness, 

and group challenges 

as active learning with 

nature 

CAMPER increased residents’ preparedness, 

belongingness, and social connectedness, 

while indicating promise for reducing burnout 

risk 
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Instructor and adult learner 

perceptions of the use of internet-

enabled devices in residential 

outdoor education programs 

Bolliger & 

Shepherd, 

2018 (USA) 

Qualitative case 

study with 

thematic 

analysis 

20 naturalists teaching 

outdoor educational 

programs and 65 park 

visitors, USA, Rocky 

Mountains 

National park 

wilderness settings 

with internet-enabled 

devices 

Participants valued devices for reducing 

resource dependence, supporting learning, 

and engaging younger learners, but strict 

boundaries for their use were preferred. 

What can be done to increase future 

teachers’  

plant knowledge? 

Borsos et 

al., 2021 

(Hungary, 

Serbia, & 

Croatia) 

Post-test quasi-

experiment 

with plant ID 

test 

University trainee 

teachers from Serbia, 

Hungary, and Croatia 

Outdoor university 

classes focused on 

plant identification 

Outdoor classes improved plant identification 

knowledge. Similar levels of knowledge were 

observed across all three countries. 

Developing ill-structured problem-

solving skills through wilderness 

education 

Collins et 

al., 2016 

(USA) 

Quasi-

experimental 

pre–post study: 

wilderness vs. 

classroom 

groups 

156 college students 

(91 wilderness 

education, 65 

classroom leadership 

courses) 

Extended wilderness 

expeditions with 

hiking and kayaking, 

fostering leadership 

and problem-solving 

in natural contexts 

Wilderness students showed significantly 

greater gains in ill-structured problem-solving 

skills across multiple dimensions (problem 

representation, solution development, 

justification, evaluation) compared to 

classroom peers. 

Elevating adult civic science 

literacy through a renewed  

citizen science paradigm 

Cronin & 

Messemer, 

2013 (USA) 

Pre-post design, 

repeated 

measures, self-

report surveys 

23 adult volunteers 

from a citizen science 

program in the USA 

Non-formal outdoor 

citizen science 

program, including 

experiential learning 

and mentoring 

Significant improvements in civic science 

literacy, including vocabulary and process 

understanding. 
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Learning through outdoor activities 

as part of a P2000 mental health 

branch programme 

Edwards et 

al., 1996 

(UK) 

Mixed-method 

with tutor 

reflections and 

student 

questionnaires  

16 nurse students 

participating in a 

P2000 mental health 

program in the UK 

3-day outdoor training 

integrated into a 

mental health program 

Outdoor activities fostered personal and 

interpersonal skill development, with positive 

implications for nursing practice. 

From job training to green jobs: A 

case study of a young adult 

employment program centered on 

environmental restoration in New 

York City, USA 

Falxa-

Raymond et 

al., 2013 

(USA) 

Qualitative case 

study using 

interviews, 

observations, 

and document 

analysis 

16 young adults 

enrolled in a New 

York City 

employment program 

focused on 

environmental 

restoration, and 17 

supervisors 

Hands-on 

environmental 

restoration and 

conservation as active 

learning in natural and 

urban ecosystems 

The program enhanced participants’ 

environmental awareness, skills, and 

employability, while highlighting barriers to 

long-term green job access. 

Exploration of environmental adult 

education participant experiences 

and implications for future practices 

Fitzwilliams

-Heck, 2021 

(USA) 

Qualitative 

telephone 

interviews with 

thematic 

analysis 

8 formal and non-

formal educators, 

reflecting on EAE PD 

workshop (northern 

Michigan) ≥5 years 

earlier  

Immersive residential 

outdoor program 

combining 

environmental content 

with experiential, 

learner-centered 

strategies 

The program led to lasting professional 

growth, stronger conservation awareness, 

emotional benefits, and pro-environmental 

behaviors. 

Understanding how outdoor 

adventure education experiences 

can support gap year students’ 

transition to college 

Froehly et 

al., 2025 

(USA) 

Qualitative, 

semi-structured 

interviews with 

Emerging adults (gap 

year students) in the 

U.S. who participated 

Extended outdoor 

adventure experiences 

as active learning 

during a gap year 

OAE programs supported clearer career 

pathways, a stronger community, resilience in 

college challenges, and a more serious 

approach to higher education.  
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inductive 

coding 

 

in outdoor adventure 

education programs 

Informal learning in nature 

education promotes ecological 

conservation behaviors of nature 

reserve employees – A preliminary 

study in China 

Gong et al., 

2021 

(China) 

Online survey 

with reserve 

staff, regression 

analysis  

635 employees from 

15 nature reserves in 

China 

Nature reserves as 

informal learning 

environments 

Informal nature education increased 

ecological conservation behaviors through 

enhanced environmental competence and 

self-efficacy. 

Locating self in place during a 

study abroad experience: Emerging 

adults, global awareness, and the 

Andes 

Harper, 

2018 

(Canada/ 

Bolivia) 

Qualitative, 

journals, and 

observations 

with inductive 

thematic coding 

23 college students in 

a 3-week high-altitude 

Bolivia expedition 

Reflective hiking, 

observing, and writing 

in nature, fostering 

self-in-place 

awareness and 

meaning-making 

The study revealed that participants 

developed a stronger sense of self, identity, 

and environmental awareness through place-

based reflection and experiential engagement 

with the Andes. 

Salutogenic mechanisms in nature-

based work: Fostering a sense of 

coherence for employees with 

limited capability for work 

Hiemstra et 

al., 2024 

(The 

Netherlands

) 

Qualitative, 

interviews and 

participant 

observation, 

thematic 

analysis 

12 employees with 

limited work capacity, 

their supervisors 

(n=6), job coaches 

(n=4), and foresters 

(n=4) in Dutch nature 

management 

Experiential tasks and 

social interaction are 

supported by 

restorative feedback 

from natural 

environments 

Nature-based work fostered 

comprehensibility, manageability, and 

meaningfulness, thereby strengthening 

participants’ sense of coherence, self-

confidence, and social support. 
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Ecopsychology and relationship 

competency: The empowerment of 

women graduate students through 

nature experiences 

Holloway et 

al., 2014 

(USA) 

Qualitative 

ecopsychologic

al study with 

journals and 

dialogue 

analysis 

51 women graduate 

students enrolled in an 

ecopsychology course 

Outdoor field 

intensives integrating 

direct nature 

experiences with 

theory, discussion, 

and reflection for skill 

development 

Nature experiences fostered empowerment, 

self-awareness, and relational competency, 

enabling participants to develop greater 

confidence, insight, and professional growth. 

Cognitive and motivational benefits 

of a theory-based immersive virtual 

reality design 

in science learning 

Huang et al., 

2023 (USA) 

Between-

subjects quasi-

experiment 

120 participants were 

recruited from a 

nature trail site and a 

nearby university in 

the USA 

Immersive Virtual 

Reality (IVR) vs. 

walking tours 

IVR improved science learning, self-efficacy, 

and maintained enjoyment without adding 

cognitive load. 

Evaluating an experiential 

education program for raising 

awareness and affective 

engagement with climate resilience 

in local leaders 

Johns et al., 

2025 (USA) 

Qualitative, 

boat tour with 

focus groups 

and surveys, 

thematic 

analysis 

89 local leaders and 

stakeholders from the 

Tampa Bay area 

(Florida, US) 

Direct coastal 

exposure fosters 

experiential, place-

based learning with 

guided reflection 

The program raised local leaders’ climate 

awareness, evoked strong emotional 

responses, and motivated resilience actions, 

though with limited participant diversity. 

Nature-based learning at an urban 

community college: A case study at 

the Central Park Zoo 

Kras, 2021 

(USA) 

Qualitative case 

study, thematic 

analysis 

17 urban community 

college students in the 

USA 

Zoo-based learning in 

a first-year course 

Nature-based learning experiences support 

course learning outcomes (enhance career 

awareness) and provide short-term benefits. 
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Examining the indirect effects of 

embodied learning on adaptability: 

The mediating roles of challenge 

stressors and psychological capital 

Lee & 

David, 2022 

(China) 

Quasi-

experimental 

field studies 

141 executive MBA 

students and 163 

managers from 

Shanghai, China 

Outdoor adventure 

training in the Gobi 

Desert  

Embodied learning enhanced psychological 

capital and adaptability through challenge 

stressors. 

A qualitative study on university 

student learning as part of an 

outdoor leadership course in 

Vietnam 

Lynch et al., 

2025 

(Vietnam) 

Qualitative, 

survey 

responses, 

thematic 

analysis via 

experiential 

learning theory 

218 university 

students in Vietnam 

who attended a 3-day 

outdoor leadership 

course 

Experiential outdoor 

activities foster 

leadership, problem-

solving, personal 

growth, stress 

reduction, and nature 

appreciation 

Students reported gains in leadership, 

problem-solving, mental health, stress 

reduction, nature appreciation, and personal 

growth through challenge. 

Primal landscapes: Insights for 

education from empirical research 

on ways of learning about 

environments 

Measham, 

2007 

(Australia) 

Qualitative, 

semi-structured 

interviews with 

grounded 

theory analysis 

40 participants in rural 

Queensland, Australia 

Interactions with local 

environments (“place-

based learning”) 

Emphasized experiential learning, elder 

involvement, and festivals as educational 

opportunities. 

“Look at the trees”: A verbal nudge 

to reduce screen time when learning 

biodiversity with augmented reality 

Mercier et 

al., 2025 

(Switzerland

) 

Experimental 

study, multi-

method 

measures 

35 undergraduate 

media engineering 

students in 

Switzerland 

Outdoor biodiversity 

learning using 

augmented reality 

with direct 

observation of trees 

and ecosystems 

A verbal nudge reduced screen time and 

influenced short-term behavior, though the 

control group reported higher usability. 
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Educational briefings in tourist 

facilities promote sustainable 

tourist behavior and customer 

loyalty 

Meschini et 

al., 2021 

(Italy / 

Madagascar 

& Maldives) 

Questionnaires 

administered 

pre- and post-

educational 

activities 

1851 tourists in three 

facilities 

Educational activities 

integrated into 

ecotourism vacations 

(i.e., interactive walks, 

biology lessons, and 

field excursions) 

Improved environmental awareness, 

satisfaction, and loyalty to tour operators. 

Through the lens of a naturalist: 

How learning about nature 

promotes nature connectedness via 

awe? 

Ng et al., 

2023 

(Singapore) 

Cross-sectional 

survey and app-

based 

experimental 

study 

222 (study 1) + 147 

(study 2) 

undergraduates from a 

Singaporean 

university 

Taking photos of 

organisms they 

encountered in their 

daily lives, identifying 

species by using 

smartphone apps, 

nature learning, and 

nature diary activity 

Learning about nature enhanced 

connectedness through increased awe. 

Fostering environmental action 

through outdoor education 

Nicol, 2014 

(UK) 

Qualitative 

retrospective 

alumni survey, 

loop-learning 

coding 

24 postgraduate 

students enrolled in a 

university 

sustainability course 

in the UK 

Outdoor education 

within a university 

course 

Highlighted reflexivity and triple-loop 

learning on sustainability for fostering action. 

Applying andragogy to an outdoor 

science education event 

Remenick & 

Goralnik, 

2019 (USA) 

Mixed-methods 

study with a 

qualitative 

emphasis 

76 adult participants at 

HJA Day, USA 

One-day outdoor 

science education 

event, non-formal 

education 

Affirmed andragogy’s relevance, 

emphasizing personal relevance in learning. 
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Emotion map making: Discovering 

teachers’ relationships with nature 

Schenetti & 

Guerra, 

2018 (Italy) 

Qualitative, 

participatory 

research with 

emotion 

mapping 

203 early childhood 

educators in Bologna, 

Italy 

Daily outdoor spaces 

of educational 

facilities 

Participatory research and reflective tools 

helped teachers embrace outdoor education, 

overcome fears, value nature connections, and 

rethink traditional educational models. 

Evaluating teachers’ self-

perceptions of their knowledge and 

practice after participating in an 

environmental education 

professional development program 

Sondergeld, 

Milner, & 

Rop, 2014 

(USA) 

Mixed methods 

case study: 

observations, 

pre/post 

surveys and 

lesson plans 

20 practicing teachers 

who completed the A 

River Runs Through It 

(ARRT) professional 

development 

environmental 

education program 

An intensive eight-day 

nature immersion and 

three follow-up 

sessions 

Enhanced teacher confidence and enthusiasm 

for environmental education. 

Nature as medicine and classroom: 

Evaluating an innovative, outdoor 

course for medical and dental 

students 

Trudel et al., 

2024 (USA) 

Mixed-

methods, 

primarily 

qualitative: 

reflections and 

surveys 

65 medical and dental 

students from a U.S. 

university enrolled in 

the innovative 

outdoor-based course 

Guided outdoor 

practices with nature 

as teacher fostering 

professional learning 

and personal well-

being 

 

Students reported deeper ecological 

awareness, enhanced well-being, stress 

reduction, and recognition of nature’s role in 

healthcare practice. 

The art of making fire-with 

Vlasov, 

2025 

(Sweden) 

Qualitative, 

narrative 

autoethnograph

y with journals, 

The author and fellow 

students in a year-long 

ancestral skills course 

in Sweden 

 

Embodied friction fire 

practice as relational 

learning connecting 

humans with 

Fire-making reveals more-than-human 

agency, care, and reciprocity, offering 

alternative ethics and imaginaries for outdoor 

practice in the Anthropocene. 
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observation, 

and interviews 

multispecies 

communities 

Experiential learning from the 

perspective of outdoor education 

leaders 

Yildiz, 2022 

(Turkey) 

Qualitative, 

semi-structured 

interviews and 

content analysis 

91 outdoor sports 

leaders in Turkey 

Outdoor education 

experiences 

Outdoor activities positively impact 

experiential learning, self-awareness, and 

socialization. 

Escaping to nature to learn: 

Emotional highs of adult learners 

Zeivots, 

2019 

(Australia) 

Qualitative, 

interviews and 

Interpretative 

Phenomenologi

cal Analysis 

21 adult learners from 

leadership courses for 

rural leaders, early 

career managers, and 

new team leaders from 

local governments in 

Victoria, Australia 

Outdoor learning 

courses, integrated 

into extended 

leadership programs 

Nature fostered emotional highs, reflection, 

and enhanced learning capacity. 

 

Note. EE = environmental education; IVR = immersive virtual reality; OAE = outdoor adventure education 
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Appendix A 

Search Strategy 

Appendix A provides the detailed search strategies and search strings used in the 

literature search. 

The literature search was conducted in two phases. The initial search (8 

September 2023–26 January 2024) was carried out iteratively across multiple databases 

using the original search strategy. The updated search (5–23 August 2025) extended this 

strategy by (1) introducing an additional keyword combination (“adventure learning”) 

OR (“adventure education”) AND (“adult”) and (2) updating the search to include 

studies published between January 2024 and August 2025 using the original search 

terms. 

EBSCO databases (Academic Search Complete, Education Research Complete, 

and GreenFILE) 

Basic Search 

(“nature-based learning” OR “nature-based education”) AND (“adult”) 

(“outdoor learning” OR “outdoor education”) AND (“adult”) 

(“wilderness learning” OR “wilderness education”) AND (“adult”) 

(“learning in nature” OR “learning with nature”) AND (“adult”) 

(“adult learning”) AND (“outdoor”) 

 (“outdoor training”) AND (“nature”) 

(“adventure learning”) OR (“adventure education”) AND (“adult”) 

Filters: 

 Peer-reviewed article  

 Academic journals 

 English language 
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– Initial search: 8 September 2023–26 January 2024 

– Updated search: 5–23 August 2025 

Scopus 

TITLE-ABS-KEY 

(“nature-based learning” OR “nature-based education”) AND (“adult”) 

(“outdoor learning” OR “outdoor education”) AND (“adult”) 

(“wilderness learning” OR “wilderness education”) AND (“adult”) 

(“learning in nature” OR “learning with nature”) AND (“adult”) 

(“adult learning”) AND (“outdoor”) 

 (“outdoor training”) AND (“nature”) 

(“adventure learning”) OR (“adventure education”) AND (“adult”) 

Filters: 

 Article  

 Journal  

 English language 

– Initial search: 8 September 2023–26 January 2024 

– Updated search: 5–23 August 2025 

ScienceDirect 

(“nature-based learning” OR “nature-based education”) AND (“adult”) 

(“outdoor learning” OR “outdoor education”) AND (“adult”) 

(“wilderness learning” OR “wilderness education”) AND (“adult”) 

(“learning in nature” OR “learning with nature”) AND (“adult”) 

(“adult learning”) AND (“outdoor”) 

 (“outdoor training”) AND (“nature”) 

(“adventure learning”) OR (“adventure education”) AND (“adult”) 
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Filters: 

 Research article  

– Initial search: 8 September 2023–26 January 2024 

– Updated search: 5–23 August 2025 

Web of Science 

All fields 

(“nature-based learning” OR “nature-based education”) AND (“adult”) 

(“outdoor learning” OR “outdoor education”) AND (“adult”) 

(“wilderness learning” OR “wilderness education”) AND (“adult”) 

(“learning in nature” OR “learning with nature”) AND (“adult”) 

(“adult learning”) AND (“outdoor”) 

 (“outdoor training”) AND (“nature”) 

(“adventure learning”) OR (“adventure education”) AND (“adult”) 

Filters: 

 All fields 

 Article  

 English language 

– Initial search: 8 September 2023–26 January 2024 

– Updated search: 5–23 August 2025 
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Appendix B 

Methodological Quality Overview of Included Studies 

The methodological quality overview was conducted to support the interpretation of the evidence presented in this scoping review. 

Each included study was evaluated across four methodological domains: (1) sampling and participant recruitment, (2) data collection, 

(3) data analysis, and (4) the alignment between study design and conclusions. Ratings ("Yes", "No", or "Cannot determine") reflect 

the adequacy and transparency of reporting within each domain rather than an overall judgment of study quality or risk of bias. 

Study Sampling and Participant 

Recruitment Adequate? 

Data Collection 

Adequate? 

Data Analysis 

Transparent and Well-

Grounded? 

Study Design 

Appropriate and 

Conclusions Justified? 

Adams et al., 

2025 

Yes 

The authors clearly 

described the purposeful 

and convenience sampling 

strategy, recruitment 

Yes 

Semi-structured interviews 

were conducted using a 

pre-agreed interview 

schedule, with the 

interview procedures, 

Yes 

The authors clearly 

described the thematic 

analysis procedure, 

including coding, iterative 

theme development, 

Yes 

A qualitative interview 

design was appropriate for 

exploring participants' 

experiences, and the 

conclusions were 
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process, and participant 

characteristics. 

recording, transcription, 

and ethical considerations 

adequately described. 

double coding, 

independent analysis, and 

the use of NVivo. 

consistently supported by 

the thematic analysis and 

participant quotations. 

Adara, 1996  No 

The sample characteristics 

were reported, but the 

sampling strategy and 

participant recruitment 

procedures were not 

described. 

Yes 

The data collection 

procedures were 

comprehensively 

described, including the 

workshop protocol, pre–

post assessment, 

questionnaire 

development, validation, 

reliability testing, and the 

Yes 

The statistical analyses 

were clearly described, 

including the F-test 

(ANOVA), Duncan's 

multiple range test, 

descriptive statistics, and 

tabulated results. The 

analytical procedures were 

transparent and 

reproducible. 

No 

The one-group pre–post 

design was appropriate for 

assessing short-term 

changes, but the causal 

conclusions about the 

effectiveness of the 

intervention are not fully 

justified without a control 

group or longer-term 

follow-up. 



NATURE-BASED LEARNING OF ADULTS     51 

 

 

full instrument in the 

appendix. 

Bernard et al., 

2025 

No 

Participants were recruited 

through an opt-in program, 

but the recruitment process, 

eligibility criteria, and 

participation rate among 

eligible residents were not 

sufficiently described. 

Yes 

The data collection 

procedures, measurement 

time points, and survey 

instruments were clearly 

described, including both 

quantitative and qualitative 

components. 

No 

The analytical approach 

was only partially 

described, with descriptive 

results presented but no 

clear explanation of how 

quantitative or qualitative 

data were analysed. 

No 

The uncontrolled pilot 

design provides limited 

evidence of programme 

effectiveness, while some 

conclusions extend beyond 

what the study design can 

support. 

Bolliger & 

Shepherd, 

2018 

Yes 

Participants, recruitment 
procedures, response rate, 
and sample characteristics 
were clearly described for 
both the survey and 
interview components. 

Yes 

The data collection 

procedures and 

instruments were 

Yes 

The qualitative analytical 

procedures were clearly 

described, including 

Yes 

The qualitative case study 

design was well suited to 

the research aims, and the 
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described in sufficient 

detail, including interview 

protocols, survey design, 

and data collection 

procedures. 

coding, theme 

development, constant 

comparison, and 

collaborative refinement of 

categories. 

conclusions remained 

cautious, acknowledging 

the study's limitations and 

avoiding broad 

generalisations beyond the 

case study findings. 

Borsos et al., 

2021 

Yes 

Participants, group 

characteristics, and 

eligibility criteria were 

clearly described, including 

the composition of the 

intervention and 

comparison groups across 

the three universities. 

Yes 

The data collection 

procedures were clearly 

described, including the 

standardised plant 

identification test, testing 

conditions, scoring 

procedure, and the 

Yes 

The analytical procedures 

were clearly described, 

with appropriate statistical 

methods and effect sizes 

reported alongside detailed 

results. 

Yes 

The study design was 

appropriate for the 

research aims, and the 

conclusions were generally 

supported by the reported 

findings and discussed in 

light of the study's 

limitations. 
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rationale for using 

photographs. 

Collins et al., 

2016 

Yes 

The study clearly described 

the participant groups, 

recruitment context, 

demographic 

characteristics, and 

participant attrition. 

Yes 

The data collection 

procedures were clearly 

described, including the 

development of the 

parallel scenarios, pilot 

testing, scoring rubric, 

assessment procedures, 

and measurement 

schedule. 

Yes 

The analytical procedures 

were clearly described, 

including repeated-

measures MANCOVA, 

follow-up ANCOVAs, 

covariates, effect sizes, 

and interrater reliability 

analyses. 

Yes 

The quasi-experimental 

design was appropriate for 

the research aims, and the 

conclusions were generally 

supported by the findings 

while acknowledging 

important study limitations 

and alternative 

explanations. 
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Cronin & 

Messemer, 

2013 

No 

Only participants who 

completed the entire 

programme were invited to 

the study, and the final 

sample consisted of 15 

respondents from 23 invited 

adults, with limited 

information on non-

responders or participant 

characteristics. 

No 

Although the data 

collection procedures were 

described in detail, the 

retrospective self-report 

design and lack of reported 

validation of the study 

instrument limit the 

adequacy of the 

measurement. 

No 

The analytical procedures 

were described, but 

important methodological 

limitations (including 

retrospective pre–post 

data, dichotomisation of 

the response scale without 

justification, and limited 

reporting of statistical 

estimates) reduce the 

robustness of the analysis. 

No 

The study design was not 

sufficient to support the 

causal conclusions drawn. 

The retrospective single-

group design without 

baseline measurement or a 

comparison group only 

supports conclusions about 

perceived change, not 

programme effectiveness. 

Edwards et al., 

1996 

Cannot determine 

The participant group and 

programme context were 

No 

The study provides only 

limited information about 

No 

The analysis was limited 

to descriptive percentages 

No 

The study design was not 

sufficient to support the 
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described, but insufficient 

information was provided 

about the eligible 

population, participant 

characteristics, or selection 

criteria to judge the 

adequacy of sampling. 

the evaluation 

questionnaire and data 

collection procedures, with 

no description of the 

instrument, its 

development, or its 

measurement properties. 

and illustrative quotations, 

with no reported statistical 

analyses or systematic 

qualitative analytical 

procedures. 

conclusions about skill 

development. A post-

program evaluation 

without baseline or 

comparison data only 

supports conclusions about 

participants' perceptions of 

the programme. 

Falxa-

Raymond et 

al., 2013 

Yes 

The purposive sampling 

strategy was clearly 

described, including 

participant selection, 

retention, and the inclusion 

of supervisors and 

Yes 

The data collection 

procedures were clearly 

described, including the 

semi-structured interview 

protocol, timing, interview 

topics, recording and 

Yes 

The qualitative analysis 

was transparently 

described, including 

iterative coding 

procedures, multiple 

coders, consensus 

Yes 

The study design was 

appropriate for the 

research aims, and the 

conclusions were 

consistent with the 

qualitative evidence and 
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programme staff, while 

acknowledging the 

resulting sampling 

limitations. 

transcription procedures, 

and participant 

recruitment. 

discussions, and measures 

to enhance analytical 

trustworthiness. 

discussed in light of the 

study's limitations. 

Fitzwilliams-

Heck, 2021 

Yes 

The sampling strategy was 

transparently described, 

including participant 

eligibility, the recruitment 

process, the source 

population, and the 

rationale for the final 

sample size. 

Yes 

The study provides a 

detailed description of the 

interview procedures, 

including the adapted 

interview protocol, 

recording, transcription, 

and participant transcript 

review. 

Yes 

The thematic analysis was 

clearly described, 

including the six-phase 

analytical process, coding 

procedures, theme 

development, and use of 

NVivo software. 

Yes 

 

The qualitative 

retrospective interview 

design was appropriate for 

addressing the research 

aims. The conclusions 

were generally consistent 

with the qualitative 

evidence and were 

interpreted cautiously, 
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with explicit 

acknowledgement of 

limitations related to 

retrospective recall, self-

reported data, sample size, 

generalisability, and 

potential researcher bias. 

Froehly et al., 

2025 

Cannot determine 

Insufficient information 

was provided about the 

participant recruitment 

process, sample 

characteristics, or eligibility 

criteria to determine the 

adequacy of sampling. 

Yes 

The study reports the use 

of semi-structured 

interviews, which are 

appropriate for addressing 

the qualitative research 

aims. 

Cannot determine 

The study reports the use 

of inductive thematic 

coding, but provides 

insufficient information 

about the analytical 

procedures to determine 

Yes 

The qualitative interview 

design was appropriate 

for the research aims, 

and the conclusions were 

consistent with the 

descriptive findings 

reported. 
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their transparency and 

rigour. 

Gong et al., 

2021 

Yes 

The sampling and 

recruitment procedures 

were clearly described, 

including the random 

selection of participating 

nature reserves, the 

recruitment process, 

participant characteristics, 

and the final sample 

obtained. 

Yes 

The data collection 

procedures were clearly 

described, including the 

online survey process, 

measurement instruments, 

response scales, and 

variable operationalisation, 

although limited 

information was provided 

on the validation of some 

study-specific measures. 

Yes 

The analytical procedures 

were clearly described, 

including descriptive 

statistics, correlation 

analyses, multiple 

regression models, serial 

mediation analysis, 

bootstrap confidence 

intervals, and adjustment 

for relevant covariates. 

Yes 

The study design was 

appropriate for addressing 

the research aims, and the 

conclusions were 

interpreted in light of 

important limitations, 

including the cross-

sectional design, self-

reported measures, and the 

need for future 

experimental research to 
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establish causal 

relationships. 

Harper, 2018 Yes 

The study clearly described 

the participant group, 

recruitment process, 

participant characteristics, 

and ethical procedures, 

providing sufficient 

information to understand 

the sampling approach. 

Yes 

The data collection 

procedures were clearly 

described, including the 

study timeline, multiple 

data sources, reflective 

journal prompts, and the 

timing of data collection 

throughout the study. 

Yes 

The qualitative analysis 

was transparently 

described, including the 

inductive thematic 

approach, systematic 

coding process, theme 

development, and iterative 

review of the data. 

Yes 

The longitudinal 

qualitative design was 

appropriate for the 

research aims, and the 

conclusions were 

grounded in the reported 

findings while 

acknowledging the 

researcher's role, study 

limitations, and directions 

for future research. 
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Hiemstra et al., 

2024 

Yes 

The purposive sampling 

strategy was clearly 

described, including the 

participant groups, 

selection criteria, 

recruitment procedures, 

and the final sample 

obtained. 

Yes 

The data collection 

procedures were clearly 

described, including the 

semi-structured interviews, 

interview procedures, 

adapted interview guides, 

audio recording, verbatim 

transcription, and member 

checking. 

Yes 

The analytical procedures 

were clearly described, 

including the thematic 

analysis, inductive coding 

process, theme 

development, co-

researcher involvement, 

and procedures to enhance 

the credibility of the 

findings. 

Yes 

The qualitative study 

design was appropriate for 

the research aims, and the 

conclusions were 

consistent with the 

reported findings and 

discussed in light of the 

study's limitations. 

Holloway et 

al., 2014 

No 

The study provided limited 

information about 

participant recruitment, 

No 

The study provided only 

limited information about 

the data collection 

No 

The analytical procedures 

were only briefly 

described, with 

No 

The study design was not 

sufficient to support the 

conclusions about the 
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response rates, and the 

characteristics of the 

eligible population, making 

the adequacy of the 

sampling approach difficult 

to evaluate. 

procedures, with 

insufficient detail about 

the evaluation instrument, 

qualitative questions, and 

the suitability of the 

measures for addressing 

the research aims. 

insufficient information 

about the coding process, 

theme development, or 

procedures to ensure the 

rigour and transparency of 

the qualitative analysis. 

development of 

relationship 

competencies and 

women’s empowerment. 

Course evaluations and 

participant feedback can 

illustrate positive 

experiences but do not 

provide robust evidence 

of changes in these 

outcomes. 

Huang et al., 

2023 

Yes 

The participant 

characteristics, recruitment 

procedures, and group 

Yes 

The study provides a 

detailed description of the 

data collection procedures, 

Yes 

The statistical analyses 

were clearly described, 

including group 

Yes 

The quasi-experimental 

study design was 

appropriate for the 
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allocation process were 

clearly described, and the 

authors acknowledged the 

limitations of the non-

random assignment. 

including the experimental 

protocol, intervention 

conditions, measurement 

instruments, assessment 

procedures, and 

psychometric properties of 

the study measures. 

equivalence tests, analyses 

of covariance, post hoc 

comparisons, effect size 

estimates, and adjustment 

for baseline group 

differences. 

research aims, and the 

conclusions were generally 

supported by the reported 

findings while 

acknowledging important 

methodological limitations 

Johns et al., 

2025 

Yes 

The authors clearly 

describe the participant 

recruitment process, the 

sample characteristics, and 

participant flow. They also 

acknowledge the sample's 

limitations, including its 

Yes 

The data collection 

procedures were clearly 

described, including the 

experiential intervention, 

focus group procedures, 

interview guide, audio 

recording and 

Yes 

The qualitative analysis 

was clearly described, 

including open and 

thematic coding, theme 

development, comparison 

of findings across data 

sources, and the use of 

Yes 

The qualitative case study 

design was appropriate for 

the research aims, and the 

conclusions were 

supported by converging 

evidence from the focus 

groups and supplementary 
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limited demographic 

diversity, thereby 

supporting a transparent 

appraisal of the study. 

transcription, and the 

supplementary online 

survey. 

illustrative quotations to 

support the findings. 

survey while 

acknowledging the study's 

limitations. 

Kras, 2021 No 

The study provided limited 

information about the 

sampling strategy and 

participant characteristics, 

with no clear rationale for 

participant selection beyond 

enrolment in a single 

course. 

Yes 

The data collection 

procedures were clearly 

described, including the 

structure of the nature-

based learning experience, 

the ethnographic field 

activities, the open-ended 

feedback questionnaire, 

and the administration of 

the study. 

Yes 

The analytical procedures 

were clearly described, 

including repeated reading 

of the responses, thematic 

coding, and the 

development and review 

of the emergent themes. 

Yes 

The study design was 

appropriate for the 

exploratory research aims, 

and the conclusions were 

grounded in the 

participants’ feedback 

without extending beyond 

the evidence presented. 
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Lee & David, 

2022 

Yes 

The sampling and 

recruitment procedures 

were clearly described for 

both studies, including 

participant selection, 

sample characteristics, 

response rates, attrition, and 

random allocation in the 

second study. 

Yes 

The data collection 

procedures were clearly 

described, including the 

intervention procedures, 

measurement schedule, 

validated questionnaires, 

manipulation checks using 

physiological indicators, 

and the study protocols. 

Yes 

The analytical procedures 

were clearly described, 

including appropriate 

statistical analyses, 

mediation modelling, 

bootstrapped confidence 

intervals, and the reporting 

of both significant and 

non-significant findings. 

Yes 

The study design was 

appropriate for the 

research aims, and the 

conclusions were 

supported by 

complementary quasi-

experimental evidence and 

discussed in light of the 

acknowledged limitations 

of both studies. 

Lynch et al., 

2025 

Cannot determine 

Insufficient information 

was provided about the 

sampling procedures, 

Cannot determine 

Insufficient information 

was provided about the 

data collection procedures, 

Cannot determine 

Although thematic 

findings were reported, 

insufficient information 

Yes 

The study design was 

appropriate for the 

research aims, and the 
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including participant 

recruitment, eligibility 

criteria, response rates, or 

the representativeness of 

the study sample. 

including the survey 

instrument, data collection 

process, or the 

administration of the 

qualitative responses. 

was provided about the 

qualitative analytical 

procedures or coding 

process. 

conclusions did not extend 

beyond the qualitative 

findings presented. 

Measham, 

2007 

Yes 

The sampling strategy and 

participant characteristics 

were clearly described, 

including the use of 

snowball sampling to 

capture diverse perspectives 

across two case study sites. 

Yes 

The data collection 

procedures were clearly 

described, including the 

two case study settings, 

semi-structured interviews, 

interview topics, and the 

role of the researcher in 

conducting the interviews. 

Yes 

The analytical procedures 

were clearly described, 

including grounded theory 

analysis, inductive 

category development, the 

use of NVivo software, 

and the identification of 

emergent themes. 

Yes 

The study design was 

appropriate for the 

exploratory research aims, 

and the conclusions were 

grounded in the qualitative 

findings and focused on 

educational implications 

rather than causal claims. 
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Mercier et al., 

2025 

Yes 

The sampling procedures 

and participant 

characteristics were clearly 

described, including the use 

of a convenience sample, 

informed consent, and 

random assignment to the 

experimental conditions. 

Yes 

The data collection 

procedures were clearly 

described, including the 

experimental protocol, 

verbal intervention, eye-

tracking procedures, 

validated questionnaires, 

knowledge assessment, 

digital trace data, and the 

measurement schedule. 

Yes 

The analytical procedures 

were clearly described, 

including appropriate 

statistical analyses, 

mediation modelling, 

effect size reporting, and 

transparent reporting of 

both significant and non-

significant findings. 

Yes 

The randomized 

experimental design was 

appropriate for evaluating 

the effects of a verbal 

nudge during an AR 

biodiversity learning 

activity. The conclusions 

distinguished clearly 

between supported and 

unsupported hypotheses 

and were discussed in light 

of the study’s 

acknowledged limitations. 
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Meschini et al., 

2021 

Yes 

The sampling and 

recruitment procedures 

were clearly described, 

including participant 

eligibility, recruitment 

across three study sites, 

sample characteristics, and 

the final study sample. 

Yes 

The data collection 

procedures were clearly 

described, including the 

educational intervention, 

measurement schedule, 

questionnaire structure, 

variable operationalisation, 

scoring procedures, and 

data collection protocol. 

Yes 

The analytical procedures 

were clearly described, 

including reliability 

analysis, PERMANOVA, 

post hoc analyses, and the 

examination of 

demographic influences on 

the study outcomes. 

Yes 

The study design was 

appropriate for the 

research aims, and the 

conclusions distinguished 

between the observed 

short-term improvements 

and the need for further 

research to assess long-

term behavioural change. 

Ng et al., 2023 Yes 

The sampling and 

recruitment procedures 

were clearly described for 

both studies, including 

Yes 

The data collection 

procedures were clearly 

described, including the 

two-week smartphone-

Yes 

The analytical procedures 

were clearly described, 

including mediation and 

moderated mediation 

Yes 

The study design was 

appropriate for the 

research aims, and the 

conclusions distinguished 
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participant recruitment, 

eligibility and exclusion 

criteria, sample 

characteristics, and random 

allocation in the 

experimental study. 

based intervention, pre- 

and post-test assessments, 

validated questionnaires, 

and the nature learning 

activities. 

analyses, appropriate 

statistical tests, 

bootstrapped confidence 

intervals, and the use of 

relevant covariates. 

clearly between 

correlational and 

experimental evidence 

while acknowledging the 

limitations of the proposed 

causal mechanism. 

Nicol, 2014 No 

The sampling procedures 

were limited, with a small 

volunteer sample drawn 

from a single course, a low 

response rate, and no 

assessment of potential 

non-response bias. 

Yes 

The data collection 

procedures were clearly 

described, including the 

follow-up email protocol, 

the qualitative questions 

posed to participants, 

response procedures, and 

Yes 

The analytical procedures 

were clearly described, 

including the use of a 

predefined theoretical 

framework to organise the 

qualitative data, 

transparent interpretation 

supported by participant 

Yes 

The study design was 

appropriate for exploring 

participants’ reflections on 

the perceived influence of 

the course, and the 

conclusions were 

appropriately limited to 
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measures to ensure 

anonymity. 

quotations, and cautious 

interpretation of the 

findings. 

these self-reported 

experiences. 

Remenick & 

Goralnik, 2019 

Yes 

The sampling procedures 

were clearly described, 

including participant 

recruitment for the outreach 

event, the target population, 

sample characteristics, and 

survey response rates. 

Yes 

The data collection 

procedures were clearly 

described, including the 

pre- and post-event 

questionnaires, qualitative 

survey questions, 

administration procedures, 

and participant follow-up. 

Yes 

The analytical procedures 

were clearly described, 

including iterative 

qualitative content 

analysis, codebook 

development, inter-rater 

reliability assessment, and 

peer debriefing to enhance 

analytical rigour. 

Yes 

The study design was 

appropriate for examining 

the applicability of the 

andragogical model in a 

specific outdoor education 

setting, and the 

conclusions appropriately 

distinguished between 

context-specific findings 

and broader practical 

implications. 
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Schenetti & 

Guerra, 2018 

No 

The sampling procedures 

were limited to volunteers 

from a single municipal 

preschool system 

participating in the same 

professional development 

programme, with no 

justification of the sampling 

strategy. 

Yes 

The data collection 

procedures were clearly 

described, including the 

two-phase research 

process, the Heart Map 

method, the lived-

experience descriptions, 

participant instructions, 

and the data collection 

procedures. 

Yes 

The analytical procedures 

were clearly described, 

including quantitative 

analysis of the Heart 

Maps, hermeneutic 

analysis of the lived-

experience descriptions, 

and the use of participant 

quotations to support the 

interpretations. 

Yes 

The participatory research 

design was appropriate for 

the research aims, and the 

conclusions focused on 

supporting teachers’ 

professional reflection and 

practice development 

while acknowledging the 

methodological constraints 

of the research process. 

Sondergeld, 

Milner, & Rop, 

2014 

No 

The sampling procedures 

were limited by a self-

selected sample of teachers 

Yes 

The data collection 

procedures were clearly 

described, including 

Yes 

The analytical procedures 

were clearly described, 

including descriptive 

Yes 

The evaluative case study 

design was appropriate for 

evaluating the professional 
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participating in a single 

professional development 

programme, introducing 

potential selection bias. 

observations, surveys, 

open-ended 

questionnaires, teacher 

lesson plans and 

reflections, and the timing 

of data collection 

throughout the 

programme. 

analysis of the survey data, 

content analysis of the 

open-ended responses, and 

triangulation across 

multiple quantitative and 

qualitative data sources. 

development programme, 

and the conclusions 

remained consistent with 

the evidence from multiple 

data sources while 

acknowledging the study's 

limitations 

Trudel et al., 

2024  

Yes 

The sampling procedures 

were clearly described, 

including the participant 

characteristics, five course 

cohorts, enrolment process, 

and the self-selection of 

Yes 

The data collection 

procedures were clearly 

described, including the 

five-day course activities, 

anonymous course 

evaluation survey, final 

Yes 

The analytical procedures 

were clearly described, 

including descriptive 

statistical analyses, 

thematic analysis of the 

qualitative data, and the 

Yes 

The mixed-methods 

program evaluation design 

was appropriate for the 

research aims, and the 

conclusions remained 

consistent with the 
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students into the 

programme. 

reflection project, timing 

of data collection, and 

ethical approval. 

integration of findings 

from multiple data 

sources. 

reported findings while 

acknowledging the study's 

limitations. 

Vlasov, 2025  Cannot determine 

The study was based 

primarily on the author's 

own experiences and 

reflections, with 

insufficient information 

about the selection of other 

participants or any 

sampling procedures to 

assess this criterion. 

Yes 

The data collection 

procedures were clearly 

described, including the 

author's participant role, 

field journals, memory 

work, storying, and the use 

of interviews to inform the 

narratives. 

Yes 

The analytical procedures 

were clearly described, 

including the development 

of three narrative accounts 

from field journals, 

memory work, storying, 

and interview material, 

interpreted through the 

concepts of agency, care, 

and reciprocity. 

Yes 

The study design was 

appropriate for the 

research aims, and the 

conclusions remained 

consistent with the 

narrative analysis, offering 

theoretical and ethical 

reflections without 

extending beyond the 

evidence presented. 
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Yildiz, 2022 Yes 

The sampling procedures 

were clearly described, 

including the criterion 

sampling strategy, 

participant eligibility 

criteria, sample 

characteristics, and the 

rationale for achieving data 

saturation. 

Yes 

The data collection 

procedures were clearly 

described, including the 

semi-structured interview 

protocol, interview 

questions, online 

administration, and ethical 

procedures. 

Yes 

The analytical procedures 

were clearly described, 

including descriptive and 

content analyses, 

systematic coding 

procedures, independent 

coding by two researchers, 

the use of Atlas.ti, and 

assessment of interrater 

reliability. 

Yes 

The phenomenological 

study design was 

appropriate for the 

research aims, and the 

conclusions remained 

consistent with the 

participants’ reported 

experiences while 

avoiding broader causal 

claims. 

Zeivots, 2019  Yes 

The sampling procedures 

were clearly described, 

including the two-stage 

Yes 

The data collection 

procedures were clearly 

described, including the 

Yes 

The analytical procedures 

were clearly described, 

including the six-step 

Yes 

The phenomenological 

study design was 

appropriate for the 



NATURE-BASED LEARNING OF ADULTS     74 

 

 

selection process, purposive 

identification of 

participants with rich 

experiential accounts, and 

the rationale for the 

interview sample. 

two-stage study design, 

participant screening, in-

depth interviews supported 

by emotional graphs, and 

ethical procedures. 

Interpretative 

Phenomenological 

Analysis, idiographic 

analysis of individual 

cases, and the 

identification of patterns 

across cases. 

research aims, and the 

conclusions remained 

grounded in the thematic 

findings without extending 

beyond the participants’ 

reported experiences. 

 


