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Nature-based learning is essential for holistic child development, as it integrates direct experiences with the natural

environment into educational practices. It cultivates environmental awareness and stewardship, preparing students to be

more conscious and responsible toward ecological sustainability. This paper explored the experiences of science high school

teachers in implementing nature-based learning in science education and identify the changes in students’ discovery-oriented

skills. This qualitative exploration provides insights into the role of nature-based learning in shaping students’ inquiry skills

and their overall engagement in science education. High school science teachers (n = 30) from Central Visayas, Philippines

were purposively sampled to be interviewed. The findings indicated that exposure to nature-based learning environments

cultivated key discovery-oriented skills, including problem-solving, curiosity, and observation. Students were engaged

in real-world environmental challenges, developing adaptive problem-solving abilities through experiences such as field

research and ecosystem assessments. Curiosity can be developed as students encountered dynamic natural settings that

encouraged inquiry and independent exploration, leading to engagement with scientific phenomena. Observation skills

were also relevant, as students learned to track patterns, recognize trends, and make scientific predictions. Furthermore,

nature-based educational activities contributed to behavioral shifts, encouraged a growth mindset, resilience, and increased

inquisitiveness. Learners embraced uncertainty as a natural aspect of scientific exploration, demonstrating a willingness to

adapt their approaches and seek deeper understanding through analytical questioning. There is a promise of integrating

nature-based learning into educational policies and pedagogical development by promoting inquiry-based instruction,

encouraging adaptive problem-solving skills, and strengthening growth mindset among students.
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1. Introduction

Exploring the impact of natural environments on learn-

ing processes has become a critical area of focus in education.

This research seeks to identify specific discovery-oriented

skills that learners cultivate through exposure to nature-based

educational settings, while also examining how such envi-

ronments bring about significant behavioral transformations.

According to Dalimunthe et al. [1], a conducive and

supportive learning environment is instrumental in enhanc-

ing student motivation and engagement. Similarly, Kuo and

Jordan [2] underscore the importance of understanding how

nature experiences shape learning and development. The

study is rooted in the belief that interaction with ecological

settings provides learners with unique opportunities for cog-

nitive and behavioral growth, emphasizing the potential of

nature as an effective tool for fostering holistic development.

A central framework guiding this investigation is

ecopsychology, which explores the influence of natural sur-

roundings on mental processes and behaviors. Immersing

students in outdoor environments encourages active partici-

pation and strengthens their connection to nature, fostering

curiosity and inquiry. Ecopsychology highlights the deep

bond between humans and the natural world, illustrating

how exposure to natural settings can positively affect mental

health and behavior. Engaging learners in activities such as

observing wildlife or analyzing ecosystems enhances their

educational experiences and personal growth.

Early studies found that exposure to nature cultivates

essential traits like adaptability, persistence, and a profound

appreciation for the environment, which are crucial for dis-

covery and exploration [3,4]. Similarly, integrating ecopsycho-

logical principles into education not only fosters a healthier

relationship with nature but also contributes to improved

emotional well-being and academic outcomes [5,6].

Cognitive development is another critical aspect of

nature-based learning. Immersing learners in natural en-

vironments enhances cognitive skills by engaging them in

observation, pattern recognition, and critical thinking. Such

experiences enable students to connect abstract concepts

with real-world applications, thereby strengthening problem-

solving and data analysis skills. For instance, studies [7,8]

discovered that children involved in nature-based activities

exhibit improved concentration and memory, leading to bet-

ter academic performance and overall development. This

approach not only stimulates curiosity and inquiry but also en-
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ables students to synthesize knowledge across disciplines [9].

However, there is still limited understanding about the

potential of nature-based activities in learning. For example,

establishing well-defined and structured design principles

could serve as a foundation for implementing nature-based

learning effectively in real-world settings, facilitating greater

consistency across various programs and strengthening the

evaluation of its impact on specific outcomes [10]. Conse-

quently, further research is needed to explore how different

environmental factors, cultural contexts, and pedagogical ap-

proaches influence the effectiveness of nature-based learning.

This paper aims to discuss the practical applications of inte-

grating nature-based activities into educational frameworks

in the context of science education, emphasizing its role in

developing cognitive, social, and emotional development

among students.

2. Literature Review

Nature-based learning has emerged as an effective

method for nurturing discovery-oriented skills and behaviors

in learners. Early childhood education, in particular, has

increasingly embraced nature as a diverse source of envi-

ronmental learning opportunities [11]. Through direct inter-

action with natural elements, such environments stimulate

children’s curiosity, problem-solving abilities, and creativ-

ity [12]. This educational approach highlights the value of

immersive experiences, enabling students to engage with the

world around them in ways that develop both cognitive and

behavioral skills.

Research emphasizes that these exposures provide

hands-on learning opportunities, interdisciplinary connec-

tions, and problem-solving experiences that are often absent

in conventional classroom environments. There is a need for

applying knowledge in practical contexts to cultivate com-

plex skills [13]. Similarly, expertise development theories [14]

suggest that learners achieve advanced competence in solv-

ing intricate problems when they build on prior knowledge

and engage in extensive practice. Nature-based education

not only enhances academic learning but also equips students

with the skills necessary for addressing real-world challenges

through a comprehensive and integrated approach [15].

A significant advantage of this approach lies in its ca-

pacity to nurture discovery-oriented skills. These include crit-

ical thinking, inquiry-driven learning, and keen observation,

all of which are fundamental to scientific exploration [16].

Exposure to natural settings has been associated with nu-

merous benefits, such as enhanced attention, reduced stress,

improved mood, and a lower risk of psychiatric disorders [17].

Learners in these environments often exhibit heightened cu-

riosity and deeper engagement with their studies. For exam-

ple, outdoor activities like observing ecosystems or conduct-

ing experiments enable students to bridge theoretical con-

cepts with practical applications. Ayotte-Beaudet et al. [18]

noted that some learners developed a sense of connection

with nature, even without directly addressing environmen-

tal concerns during these activities. This hands-on approach

transforms students into active participants in their education,

moving away from passive absorption of information.

Traits such as adaptability, perseverance, and team-

work naturally emerge as students navigate unpredictable

and ever-changing conditions [19]. Teachers have observed

that learners in these settings demonstrate greater indepen-

dence and problem-solving capabilities. Mukuka et al. [20]

found that more than 53% of teachers acknowledged making

substantial efforts to foster these behaviors in their students.

For instance, challenges like fluctuating weather or unex-

pected variations in field data compel students to adapt and

devise innovative solutions. This capacity to overcome ob-

stacles not only enhances their immediate learning outcomes

but also prepares them for future academic and professional

demands.

Kavak [21] investigates the link between creativity and

scientific process skills in preschoolers engaged in nature-

based education using a relational screening model. The

sample includes 34 children aged 4 to 5 from a kindergarten

inKonya, Turkey, selected through purposive sampling. Data

were gathered using the Scientific Process Skills Test (SPS)

and the Early Childhood Creativity Scale (ECCS), both vali-

dated for Turkish culture. The SPS assesses three dimensions

of scientific skills, while the ECCS measures creativity on

a 7-point Likert scale. Findings suggest that nature-based

education enhances both creative and scientific thinking,

supporting its role in early childhood skill development.

DeGoede [22] argued that while nature-based learning is

recognized for its positive impact on elementary students’ de-

velopment, its integration into curricula remains inconsistent.

Research highlights the overall benefits of nature on learning

357



Journal of Environmental & Earth Sciences | Volume 07 | Issue 07 | July 2025

and child development, including cognitive, social, emo-

tional, and physical growth. Studies also emphasize its role

in developing a deeper connection with nature, enhancing

psychological well-being, and mitigating cognitive stressors.

Despite these findings, gaps remain in understanding how

to systematically implement nature-based, underscoring the

need for further research on its long-term effects and optimal

integration strategies.

Nature-based education transforms how students learn,

equipping them with skills and behaviors that extend far be-

yond academic contexts. The global interest in both nature-

based play and learning continues to grow [23–25]. While

definitions may vary, nature-based involves unstructured in-

teraction with natural elements, whereas nature-based learn-

ing incorporates these elements to enhance instruction across

various subjects, both indoors and outdoors [26,27].

Engaging deeply with natural settings fosters not only

academic achievement but also emotional and social growth.

As students navigate the complexities of the natural world,

they cultivate resilience, curiosity, and critical thinking—

qualities essential for lifelong learning and exploration. The

expanding body of research in this field underscores the

importance of integrating nature-based methods into educa-

tional systems to prepare students for the challenges of an

interconnected and rapidly evolving world.

3. Methods

3.1. Research Design

This paper explored the experiences of science and envi-

ronmental education teachers in nature-based educational ac-

tivities. They were asked about how experiential learning op-

portunities empower students for discovery-oriented skills and

develop behavioral changes towards environmental protection.

Exploratory research analyzes significant concerns and uncov-

ers underlying mechanisms through a structured investigative

process [28,29]. In social sciences, this utilizes systematic and

intentional methodologies to detect key trends, allowing for

the examination and interpretation of social and psychologi-

cal phenomena [30,31]. These investigations often provided a

preliminary basis for generating hypotheses that could later

undergo empirical validation [32]. Despite criticisms regard-

ing its supposed methodological limitations, contemporary

scholars have highlighted its importance in establishing under-

standing about a phenomenon and ensuring the systematic ac-

quisition of critical data [33]. With qualitative exploration, this

paper answered one essential question: how could experiential

learning through nature-based exposure develop discovery-

oriented skills among learners? Findings from this research

contribute to the broader discourse on learner-centered peda-

gogies, emphasizing the significance of experiential methods

in promoting self-directed inquiry and lifelong learning.

3.2. Participants

Exploratory research has traditionally employed a lim-

ited sample size to facilitate an in-depth examination of

critical variables and their interrelationships [34]. These in-

vestigations frequently concentrated on a targeted group

of participants to achieve a comprehensive understanding

of specific phenomena [35,36]. The determination of sample

size remained flexible, oftentimes the participants’ ability

to provide substantive contributions to the research objec-

tives [37–39]. A commonly employed non-probability sam-

pling method, purposive sampling, involves the intentional

selection of individuals based on their characteristics or rele-

vance to the study [40,41]. This technique enabled researchers

in this study to identify participants whose expertise or lived

experiences provided critical insights into the research in-

quiry [42]. In the present study, an online purposive sampling

approach was applied [43], wherein open-ended questions

were distributed via Google Forms to gather preliminary

data from respondents. The gathered responses were then

evaluated and screened to ensure the selection of individuals

who met the criteria. There were five characteristics estab-

lished: (1) a high school teacher (> 5 years of experience),

(2) teaches science and/or environment subjects, (3) a grad-

uate of science-related bachelor’s and graduate degree, (4)

conduct in-field activities (site observations, hands-on exper-

iments, participant interviews, and real-time data collection),

and (5) willingness to participate in one-on-one interviews.

There were 134 teachers who responded to the online survey,

but only 30 from Central Visayas, Philippines were selected

to be interviewed. Table 1 presents the information of sam-

pled 30 high school teachers.
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Table 1. Basic information of sampled participants.

No. Name Sex Age Nature-Based Activities for Students

1 Anna Female 32 Tree planting

2 Mark Male 40 Outdoor scavenger hunt

3 Lisa Female 35 Garden maintenance

4 John Male 38 Nature journaling

5 Emma Female 41 Bird watching

6 Paul Male 36 River clean-up

7 Grace Female 39 Composting workshop

8 Leo Male 34 Hiking and ecosystem study

9 Sarah Female 42 Nature sketching

10 Tom Male 37 Wildlife observation

11 Nina Female 33 Seed planting

12 Eric Male 45 Environmental storytelling

13 Amy Female 31 Leaf classification

14 Ryan Male 43 Park clean-up

15 Chloe Female 38 Outdoor science experiments

16 Jake Male 44 Tree identification

17 Mia Female 35 Nature photography

18 Adam Male 30 Sustainable gardening

19 Zoe Female 37 Rock and soil exploration

20 Mike Male 42 Insect habitat study

21 Bella Female 34 Outdoor art activities

22 Sam Male 39 Water conservation projects

23 Olivia Female 41 Tree bark rubbing activity

24 Ben Male 33 Nature storytelling sessions

25 Ruby Female 36 Butterfly garden observation

26 Chris Male 46 Coastal clean-up

27 Ella Female 32 Rainwater collection activities

28 Kevin Male 40 Mapping local biodiversity

29 Sophia Female 44 Creating bird feeders

30 David Male 31 Plant growth observation

3.3. Instrumentation

In qualitative research, the dependability and trustwor-

thiness of findings were significantly shaped by the data

collection strategies employed [44,45]. To ensure coherence

and methodological rigor throughout the interview process,

a semi-structured interview guide was developed [46]. This

guide presents formulated questions, thematic focus areas,

and specific discussion points to maintain a systematic ap-

proach that framed critical aspects of the research [47]. The

development process followed the framework outlined by

Kallio, Pietilä, Johnson, and Kangasniemi [48], which in-

volved establishing prerequisites, synthesizing existing liter-

ature, drafting an initial guide, conducting a pilot test, and

refining the final instrument. Expert evaluation was con-

ducted to enhance the validity and alignment with the re-

search objectives [47]. It involved specialists from education,

social sciences, psychology, and linguistics, who evaluated

the clarity, relevance, comprehensiveness, and alignment

with the study objectives. In addition, conducting a pilot

test was an essential phase in ensuring the clarity, relevance,

and capacity of the questions to generate rich and meaning-

ful responses [49]. In pilot testing, participants (n = 7) were

asked to respond to the interview questions. Their feedback

was analyzed to assess clarity, relevance, response patterns,

and potential ambiguities in the instrument. Table 2 below

presents the final guide questions used in this study.

3.4. Data Gathering Procedure

The researchers identified participants through criterion

sampling and contacted science and environmental educa-

tors who met the inclusion criteria. Informed consent was

obtained from all participants before conducting interviews.

Respondents were provided with a letter of consent and clear

instructions about the process. They were encouraged to ask

questions to clarify any uncertainties before proceeding [50].

The interviews were audio-recorded to ensure the reliability

and accuracy of the data collected. Participants were encour-

aged to share detailed narratives and specific examples of

the skills and behaviors they observed in learners exposed

to nature-based activities. Throughout the process, ethical

considerations, including confidentiality and data security,

were strictly upheld.
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Table 2. Final guide questions used during the interviews.

Objectives Interview Questions Thematic Identifier

Determine discovery-oriented skills honed

through nature-based settings exposures.

1. Can exposures to more natural environ-
mental settings hone discovery-based

skills among learners? Elaborate how.

2. What certain discover-oriented skills can

be developed among learners if they are

expose to nature-based educational settings?

Explain and elaborate each.

3. How important is it to developed

discovery-oriented skills among students

using the natural environmental settings?

Explain further.

– Enhancing inquiry and problem-solving

through nature exposure.

– Critical thinking, creativity, adaptability,
and observation.

– Long-term benefits of nature-driven

experiential learning.

Determine behavior shifts of learners when

expose to environment educational activities.

1. What important behaviors can change

among learners that is important to

discovering science ideas when exposed to

nature-based learnings?

2. As a teacher, what have you observed

among your learners when they are exposed

to nature-based learnings in relation to their

science skills?

3. What is it with nature-based settings that

makes learning about science becomes

positively productive among students?

– Examining how nature-based learning

develop curiosity, patience, and analytical

thinking.

– Teachers’ perspectives on students’
improved observation, inquiry, and

problem-solving abilities.

– How immersive environments enhance

engagement and conceptual understanding in

science.

3.5. Data Analysis

Thematic analysis, a qualitative research approach,

was conducted to identify, categorize, and interpret patterns

within the data [51,52]. Its inherent flexibility was appropriate

for this exploratory study, as it allowed themes to emerge

organically from the data without being constrained by pre-

established concepts [53,54]. The analytical process started

with the systematic generation of descriptive codes, which

were subsequently synthesized into higher-order interpretive

themes, which elucidates underlying relationships within the

narratives [55]. Particularly, the study adopted reflexive the-

matic analysis, an approach that encourage the active engage-

ment of researchers with the data while integrating reflexivity

mechanisms to mitigate potential biases [56]. Reflexive the-

matic analysis recognized the researcher’s subjectivity as

an intrinsic component of the analytical process, using it to

enhance the depth, coherence, and richness of interpretation

rather than perceiving it as a methodological limitation [57,58].

As illustrated in Figure 1, this approach adhered to the iter-

ative six-phase framework from Braun and Clarke [51]: (1)

immersion in the data, (2) systematic coding, (3) theme iden-

tification, (4) theme refinement, (5) theme definition and

categorization, and (6) final synthesis and reporting. To up-

hold methodological rigor and minimize potential biases, the

study employed an inductive analytical approach, ensuring

that the themes were data driven. Inductive thematic analy-

sis allowed development of codes and themes directly from

the data, allowing the researcher to transition from specific

codes to broader conceptual generalizations [59].

Figure 1. Workflow of data analysis process.

4. Results

Objective 1: Determine discovery-oriented skills honed

through nature-based settings exposures.
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The findings revealed that exposure to nature-based

learning environments encouraged the development of key

discovery-oriented skills, including problem-solving, curios-

ity, and observation skills. Nature-based learning provided

an immersive and experiential platform for students to de-

velop essential scientific skills, reinforcing their ability to

analyze, adapt, and explore complex real-world phenomena.

Problem-solving skills were enhanced as students deal

with real-world challenges requiring adaptability and critical

thinking. Field research experiences, such as investigating

ecosystem health or air quality, reinforced their ability to

adjust methods and design approaches when faced with chal-

lenges.

Curiosity emerged as a fundamental skill cultivated

through nature-based learning. The dynamic and changing

natural environment encouraged students to question, ex-

plore, and formulate their own hypotheses. Observing plant

growth, animal behavior, or ecological interactions prompted

independent inquiry, developing a mindset that extended be-

yond structured academic learning and into lifelong scientific

exploration.

Lastly, observation skills were significantly strength-

ened as students engaged in detailed monitoring of environ-

mental patterns. The need to track variables such as climate

changes, species behavior, and ecosystem shifts honed their

ability to recognize patterns, make predictions, and formu-

late scientific explanations. Fieldwork allowed students to

develop a keen awareness of subtle changes, a skill critical

for scientific inquiry and research.

Theme 1: Problem-solving Skills

Science teachers observed that exposure to nature-

based learning positively developed students’ problem-

solving skills by engaging them in real-world environmental

challenges. Participants encountered complex and unpre-

dictable scenarios that required them to develop adaptive

strategies and engage in critical thinking.

“One of the most powerful aspects of nature-based

learning is the need to solve real-world environmental prob-

lems.”

“In natural settings, students encounter real-world chal-

lenges that require creative problem-solving, which is a cru-

cial component of discovery-based learning.”

Nature-based learning enhanced students’ ability to

think critically and adapt when faced with real-world chal-

lenges. Engaging in tasks that required analyzing environ-

mental conditions, interpreting data, and making informed

decisions developed their scientific reasoning and problem-

solving skills.

“These tasks encourage them to adapt to changing con-

ditions, improvise with available resources, and think outside

the box skills that are fundamental in scientific discovery.”

For example, when assessing an ecosystem’s health,

students collected data on water quality, plant life, and

wildlife populations. They then examined patterns and iden-

tified factors influencing environmental changes, such as

pollution, climate variations, or habitat destruction. This

process required them to think systematically and propose

evidence-based solutions.

“For example, when tasked with studying the health

of an ecosystem, students must gather data, analyze it, and

think critically about factors affecting the environment.”

“...they need to think critically about what factors are

contributing to the problem.”

Similarly, field research often involved unexpected dif-

ficulties, such as equipment failure, bad weather, or external

disturbances (e.g., construction activity affecting air quality

measurements). These challenges forced students to modify

their approach, such as switching to alternative tools, adjust-

ing their data collection schedule, or redefining their research

focus.

“When students conduct field research on air quality in

a rural area, they might encounter problems like equipment

malfunction or unexpected interference from nearby con-

struction projects. These disruptions require them to think

creatively and adapt their methods.”

“Maybe they need to use a different set of tools, adjust

their sampling schedule, or reframe their research question.”

Students developed critical problem-solving abilities

by engaging in unstructured and unpredictable nature-based

learning experiences. Scientific research is rarely straight-

forward, and unexpected obstacles—such as equipment mal-

functions, environmental changes, or external disruptions—

often arise.

“These types of problem-solving skills are critical for

students, as they learn that scientific research requires flexi-

bility and quick thinking when things don’t go according to

plan.”

Theme 2: Curiosity
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Science teachers reported that nature-based learning

encouraged curiosity by exposing students to dynamic, real-

world phenomena that encouraged them to ask questions

and seek answers. Unlike traditional classroom learning,

where knowledge is often presented in a structured format,

natural environments presented unpredictable and complex

scenarios that prompted students to think independently and

explore solutions on their own.

“Nature provides an ongoing source of questions and

exploration.”

“Exposure to natural environments encourages students

to think independently and pursue their own discoveries.”

“When they see science as something they can explore,

rather than as a set of memorized facts they are more likely

to continue seeking knowledge throughout their lives.”

Similarly, watching animal behavior—such as birds

migrating or insects pollinating flowers—could inspire in-

quiries about ecosystem interactions and environmental

changes. When students encountered phenomena they did

not immediately understand, they naturally sought answers

by researching, making observations, and testing ideas.

“For instance, observing the growth patterns of plants

or the behaviors of animals encourages curiosity and in-

quiry.”

“When students encounter something, they don’t un-

derstand...they may naturally explore ideas.”

Students who learned to view science as a process

of exploration rather than rote memorization became more

likely to pursue careers in research, innovation, and problem-

solving fields. Their curiosity, nurtured in nature-based learn-

ing, extended beyond the classroom and influenced their ap-

proach to challenges in academia, professional careers, and

daily life.

“Their natural curiosity leads them to develop their

own research questions and hypotheses, which is a crucial

skill for any aspiring scientist.”

“Students who develop this habit early in their aca-

demic careers are more likely to seek out new knowledge,

pursue scientific interests, and contribute to future innova-

tions.”

“...students may develop a mindset of curiosity that

drives lifelong learning.”

Theme 3: Observation Skill

Science teachers noted that nature-based learning sharp-

ens students’ observation skills by requiring them to pay at-

tention to details in an ever-changing environment. Through

continuous exposure to natural settings, students develop

the ability to track patterns, recognize trends, and make

predictions—key components of scientific inquiry.

“One of the primary skills that students develop in

nature-based settings is keen observation.”

“Nature provides an ever-changing environment where

students must pay close attention to detail to track variables

like plant growth, animal behavior, or weather patterns.”

“Observing nature over time helps students develop

pattern recognition, a key skill in scientific inquiry.”

For example, a student observing a plant’s growth over

several weeks may notice that more sunlight leads to faster

growth, helping them understand photosynthesis and environ-

mental influences. This process of careful observation helps

students identify cause-and-effect relationships, develop hy-

potheses, and make scientific predictions. Unlike passive

learning in a classroom, fieldwork trains them to notice sub-

tle changes—such as variations in leaf color indicating soil

nutrient levels—that they might otherwise overlook in text-

books.

“For instance, when students study weather patterns

and notice that certain conditions, like temperature or humid-

ity, are associated with changes in local ecosystems, they

can begin to predict how those changes might affect other

factors, such as plant or animal behavior.”

“Pattern recognition is important for scientific inquiry

because it helps students generate hypotheses and make pre-

dictions.”

“...engaging in fieldwork, students become adept at

noticing subtle differences and changes that might otherwise

be overlooked in a classroom setting.”

Objective 2: Determine behavior shifts of learners

when exposed to nature-based educational activities.

Science teachers observed that exposure to nature-

based learning environments placed students in unpredictable

situations, requiring them to interpret incomplete data and

navigate uncertainty. As students engaged in real-world ob-

servations and investigations, they gradually developed a

growth mindset, sense of curiosity, and engagement.

Instead of viewing challenges as obstacles, students per-

ceived them as opportunities for learning and improvement.

They adjusted their strategies in response to unexpected out-
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comes, refining their ability to approach scientific problems

with creativity and adaptability.

Teachers reported that students exposed to nature-based

activities exhibited greater curiosity compared to those in

traditional classroom settings. Learners began asking more

in-depth questions about natural phenomena, such as plant

growth, animal behavior, and environmental changes.

In fieldwork settings, students had to resolve conflicts,

assign roles, and work toward common research objectives.

Each participant brought new perspectives to the investiga-

tion, enriching the overall learning experience.

Theme 1: Growth Mindset

Science teachers noted that nature-based learning en-

gaged students in dynamic and unpredictable settings, where

they had to analyze incomplete data and adapt to evolving

conditions. Initially, many learners found these situations

intimidating, yet over time, they became more accustomed

to uncertainty and recognized it as an inherent aspect of

scientific exploration.

“Nature-based learning often places students in unfa-

miliar or unpredictable environments where they are required

to make sense of new and incomplete data. This can initially

be intimidating, but over time, they become more comfort-

able with the idea that uncertainty is part of scientific explo-

ration.”

As students engaged with nature, they gradually de-

veloped a growth mindset. Rather than fearing failure or

uncertainty, they perceived these challenges as opportuni-

ties for learning and improvement. They adapted their ap-

proaches in response to unexpected outcomes, demonstrating

a greater willingness to explore and refine their scientific

understanding.

“Exposure to nature helps students develop a growth

mindset, where they are not afraid of failure or uncertainty

but rather see it as a learning opportunity.”

“Students learn to embrace challenges and adjust their

approach in response to unexpected outcomes.”

In fact, some students gained confidence in their ability

to address scientific problems, approaching them with cre-

ativity and an open mind. This shift reflected their increasing

resilience and adaptability in the face of challenging scien-

tific inquiries.

“Some students gain confidence in their ability to face

scientific problems with a creative and open-minded ap-

proach.”

Theme 2: Seeking Answers

Science teachers observed a significant behavioral shift

in students when exposed to nature-based activities, as their

curiosity became more pronounced compared to traditional

classroom settings. Students demonstrated increased inquisi-

tiveness, posing more questions about plant growth, animal

behavior, and the effects of weather on ecosystems.

“Exposure to nature-based activities sparks curiosity in

students in ways that a traditional classroom setting doesn’t

always do.”

“They ask more questions about how plants grow, why

animals behave in a certain way, or how the weather impacts

ecosystems.”

Engagement in these activities led students to formu-

late more analytical questions, moving beyond superficial

inquiry. This transition from passive knowledge absorption

to active exploration signified a fundamental shift in their

approach to learning.

“In the field, students often discover things they didn’t

expect, which ignites a deeper desire to learn and under-

stand.”

“...when they’re engaging in these activities, they begin

asking deeper, complex questions.”

Science teachers observed that students’ questions

evolved from simple, surface-level inquiries to deeper, more

meaningful explorations driven by genuine curiosity. Instead

of merely accepting facts, students engaged in independent

exploration, forming their own questions, investigating sci-

entific phenomena, and developing a more inquiry-driven

approach to learning.

“Questions are not just surface level they show genuine

curiosity. This is a crucial shift because it moves them from

passive reception of information to active exploration and

inquiry.”

This transition from passive knowledge absorption to

active exploration highlighted a fundamental shift in their

approach to learning. Teachers noted that this behavioral

change naturalized critical scientific skills, particularly in de-

veloping hypotheses and conducting empirical investigations

through direct observation and experimentation.

“This shift from a passive to an active mode of inquiry

helps students develop stronger science skills, especially in

forming hypotheses and testing their ideas through direct
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observation and experimentation.”

Theme 3: Engagement

Science teachers observed a notable behavioral shift

in students as they engaged in nature-based learning, par-

ticularly in their ability to collaborate effectively. Initially,

students exhibited challenges in resolving conflicts and co-

ordinating tasks; however, over time, they demonstrated

improved communication skills and a greater willingness

to negotiate roles, reconcile differing viewpoints, and work

collectively toward shared objectives.

“This is where collaboration in nature-based learning

becomes especially valuable it provides a setting where stu-

dents must practice conflict resolution.”

“Students will need to discuss their observations, de-

sign experiments, and share findings.”

In fieldwork, students transitioned from working in iso-

lation to collaborating effectively in data collection, result in-

terpretation, and problem-solving. Each student contributed

unique insights, applying their individual strengths to the

group’s collective understanding.

“In the field, students often work together to collect

data, analyze findings, and solve problems.”

“They need to negotiate roles, resolve differences in

opinion, and work together towards a common goal.”

Through this process of collaborative inquiry, students

came to understand that science was not a rigid set of facts

but rather an evolving discourse that required continuous

questioning, testing, and refinement of ideas.

“Each student might approach the task from a different

angle, contributing their own expertise and ideas.”

“This process of collaborative inquiry helps students

understand that science is a dynamic, ongoing conversation.”

As students engaged in these collaborative tasks, they

developed essential interpersonal skills, including effective

communication, teamwork, and adaptability. Science teach-

ers noted that this shift in behavior was crucial in preparing

students for future professional settings, where scientific

and academic success often depended on the ability to work

cohesively within a team.

“Learning how to deal with these dynamics and find so-

lutions that benefit interpersonal skills...it will help students

prepare for professional environments where teamwork and

collaboration are often key to success.”

5. Discussion

Engaging directly with natural environments allows

students to bridge theoretical knowledge with practical, real-

world applications. Experiential learning, a method that

promotes understanding through direct experience, reflec-

tion, and active participation, was integral in this process.

Activities like observing biological processes and analyzing

environmental changes help learners sharpen their observa-

tion and data collection skills. These immersive experiences

in nature foster heightened awareness and mental engage-

ment, encouraging curiosity and inquiry-driven learning [60].

Nature-based learning environments compel students

to confront unpredictability, refine their strategies, and re-

solve complex environmental challenges [61]. This process

supports the development of cognitive flexibility, enabling

learners to navigate obstacles through innovative and cre-

ative solutions.

Early studies indicate that learning emerges from dy-

namic interactions between individuals and their surround-

ings [62]. Persistent and lasting patterns of human learn-

ing develop through repeated engagements between a per-

son and their environment [63]. The manner in which indi-

viduals interpret and respond to new experiences shapes

the range of options and decisions they perceive. These

choices and decisions, in turn, influence the events they en-

counter, which subsequently shape future decision-making

processes [64]. For example, science teachers observed that

students whowere repeatedly exposed to outdoor educational

activities demonstrated a significant shift in their learning

behavior. Initially, many students exhibited hesitation when

faced with unfamiliar, unpredictable environments. How-

ever, through continuous engagement, they adapted by de-

veloping problem-solving skills, embracing uncertainty, and

developing a growth mindset. This transformation was evi-

dent in how they approached scientific inquiries—students

who once passively received information in a classroom set-

ting began actively questioning natural phenomena, forming

hypotheses, and testing their ideas through direct observa-

tion. Likewise, individuals continuously shape their own

development through the experiences they actively engage

in and the decisions they make [64].

The findings of the study can be extended towards

the concept of experiential learning processes. Experiential
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learning is depicted as a continuous and iterative learning

cycle, in which individuals engage in a dynamic sequence

of experiencing, reflecting, analyzing, and applying knowl-

edge [64]. For instance, when students engaged in fieldwork,

they initially encountered unfamiliar ecological phenomena

(experiencing). They then reflected on their observations,

questioning why certain plant species thrived in specific

environments while others did not (reflecting). This cu-

riosity led them to analyze the underlying biological and

environmental factors influencing plant growth (analyzing).

Finally, they applied their newfound understanding by de-

signing small-scale experiments to test their hypotheses,

such as investigating soil composition or water availability

in different locations (applying). Through this recursive pro-

gression, learners actively adapt their understanding based

on the specific learning context and the nature of the subject

matter [65].

Fieldwork and extended projects in nature provide stu-

dents with opportunities to develop perseverance by address-

ing and overcoming challenges. These experiences develop

a mindset of persistence, which is vital for scientific inquiry

and lifelong learning [66,67]. Exposure to unpredictable natu-

ral settings encourages learners to embrace uncertainty and

take calculated risks in their scientific endeavors.

Further, the results illustrate that collaborative en-

gagement in nature-based activities encourages students to

work together and share perspectives to solve problems [68].

Ecopsychology highlights the role of collective interactions

with natural settings in enhancing interpersonal skills, while

cognitive psychology underscores the value of collabora-

tive learning in promoting critical thinking and creativity.

Creative thinking involves the ability to devise innovative

solutions and address challenges through unique perspec-

tives, involving originality as well as the critical refinement

of ideas [69].

Future research could explore the long-term impact of

nature-based experiential learning on students’ academic per-

formance and cognitive development. Longitudinal studies

tracking students who engage in consistent outdoor learning

experiences could provide insights into whether these meth-

ods lead to sustained improvements in scientific reasoning,

problem-solving abilities, and overall academic achievement.

Another promising avenue for research is the role of technol-

ogy in enhancing nature-based learning experiences. Inte-

grating digital tools such as augmented reality, mapping, or

mobile data collection apps could provide students with inter-

active ways to analyze their surroundings while maintaining

the hands-on nature of experiential learning.

6. Conclusions

The primary contribution of this study was its under-

standing of how nature-based learning environments could

develop discovery-oriented skills such as problem-solving,

curiosity, and observation. Exposure to real-world envi-

ronmental challenges enhanced students’ problem-solving

abilities by requiring them to analyze, adapt, and develop

evidence-based solutions. Through hands-on field research,

students navigated unpredictable scenarios—such as assess-

ing ecosystem health or overcoming research obstacles—

encouraging flexibility and critical thinking. Curiosity was

also significantly nurtured, as students engaged in self-driven

inquiries prompted by dynamic natural phenomena. The un-

predictability of nature encouraged students to ask questions,

formulate hypotheses, and explore scientific concepts be-

yond structured academic settings.

Beyond skill development, the study also revealed no-

table behavioral shifts among students exposed to nature-

based educational activities, particularly in their growth

mindset, curiosity, and engagement. Students became more

comfortable with uncertainty, perceiving challenges as oppor-

tunities for learning rather than obstacles. They developed re-

silience and adaptability, traits essential for scientific inquiry.

Furthermore, their curiosity deepened, prompting them to

ask more analytical questions about natural processes and to

actively seek answers through independent exploration. Col-

laborative fieldwork experiences also improved teamwork

and problem-solving, as students worked together to address

research challenges.

There were limitations that needed to be acknowledged

and addressed. One limitation of this study is the sample size,

which, while sufficient for analysis, may not fully capture

the diversity of perspectives needed for broader generaliz-

ability. The findings are context-specific and may not be

easily applied to different settings or populations. Further-

more, limitations in methodology, including the selection of

instruments and potential response biases, could impact the

reliability and validity of the results. Future researchers may
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explore larger andmore diverse samples to enhance generaliz-

ability, employ longitudinal studies to examine changes over

time, and integrate alternative methodologies to strengthen

data triangulation. Lastly, further studies could investigate

related variables, such as the use of technology in education,

the role of teachers’ support, or comparative analyses across

different educational institutions and disciplines.

Author Contributions

Conceptualization, A.L.C., M.E.V.S., J.L.A., J.B.C.C.,

L.C.D.C, J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F.,

G.G.L.R, V.A.B, V.R.A. and E.D.C.; methodology, A.L.C.,

M.E.V.S., J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O., C.C.Z.,

C.L.R.Q., M.A.G.F., G.G.L.R, V.A.B, V.R.A. and E.D.C.;

software, A.L.C., M.E.V.S., J.L.A., J.B.C.C., L.C.D.C,

J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F., G.G.L.R,

V.A.B, V.R.A. and E.D.C.; validation, A.L.C., M.E.V.S.,

J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O., C.C.Z., C.L.R.Q.,

M.A.G.F., G.G.L.R, V.A.B, V.R.A. and E.D.C.; formal

analysis, A.L.C., M.E.V.S., J.L.A., J.B.C.C., L.C.D.C,

J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F., G.G.L.R,

V.A.B, V.R.A. and E.D.C.; investigation, A.L.C., M.E.V.S.,

J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O., C.C.Z., C.L.R.Q.,

M.A.G.F., G.G.L.R, V.A.B, V.R.A. and E.D.C.; resources,

A.L.C., M.E.V.S., J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O.,

C.C.Z., C.L.R.Q., M.A.G.F., G.G.L.R, V.A.B, V.R.A. and

E.D.C.; data curation, A.L.C., M.E.V.S., J.L.A., J.B.C.C.,

L.C.D.C, J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F.,

G.G.L.R, V.A.B, V.R.A. and E.D.C.; writing—original draft

preparation, A.L.C., M.E.V.S., J.L.A., J.B.C.C., L.C.D.C,

J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F., G.G.L.R,

V.A.B, V.R.A. and E.D.C.; writing—review and editing,

A.L.C., M.E.V.S., J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O.,

C.C.Z., C.L.R.Q., M.A.G.F., G.G.L.R, V.A.B, V.R.A. and

E.D.C.; visualization, A.L.C., M.E.V.S., J.L.A., J.B.C.C.,

L.C.D.C, J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F.,

G.G.L.R, V.A.B, V.R.A. and E.D.C.; supervision, A.L.C.,

M.E.V.S., J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O., C.C.Z.,

C.L.R.Q., M.A.G.F., G.G.L.R, V.A.B, V.R.A. and E.D.C.;

project administration, A.L.C., M.E.V.S., J.L.A., J.B.C.C.,

L.C.D.C, J.D.C., M.O.O., C.C.Z., C.L.R.Q., M.A.G.F.,

G.G.L.R, V.A.B, V.R.A. and E.D.C.; funding acquisition,

A.L.C., M.E.V.S., J.L.A., J.B.C.C., L.C.D.C, J.D.C., M.O.O.,

C.C.Z., C.L.R.Q., M.A.G.F., G.G.L.R, V.A.B, V.R.A. and

E.D.C. All authors have read and agreed to the published

version of the manuscript.

Funding

This work received no external funding.

Institutional Review Board Statement

Ethical review and approval were waived for this study

because it involved minimal risk to participants, did not col-

lect sensitive personal information, and did not involve any

intervention or manipulation.

Informed Consent Statement

Informed consent was obtained from all subjects in-

volved in the study.

Data Availability Statement

The data supporting the findings of this study are not

publicly available due to a confidentiality agreement with

the participants/organization involved.

Acknowledgments

We would like to thank our respective institutions for

the support provided throughout the conduct of this study.

We are also grateful to all the participants who generously

shared their time and insights.

Conflicts of Interest

The authors declare no conflict of interest.

References

[1] Dalimunthe, H., Dewi, I., Yunita, Y., et al., 2024. Build-

ing a Supportive Learning Environment: The Role

of Psychology in Increasing Student Motivation and

Engagement. OPSearch: American Journal of Open

Research. 3, 934–939. DOI: https://doi.org/10.58811/

opsearch.v3i4.107

[2] Kuo, M., Barnes, M., Jordan, C., 2019. Do Experiences

366

https://doi.org/10.58811/opsearch.v3i4.107
https://doi.org/10.58811/opsearch.v3i4.107


Journal of Environmental & Earth Sciences | Volume 07 | Issue 07 | July 2025

With Nature Promote Learning? Converg-

ing Evidence of a Cause-and-Effect Relation-

ship. Frontiers in Psychology. 10, 305. DOI:

https://doi.org/10.3389/fpsyg.2019.00305

[3] LeRoux, S., 2010. A Curriculum Guide for the Inclu-

sion of Ecopsychology in an Alternative Education

Setting. All Graduate Projects. 82.

[4] Thoma, M.V., Rohleder, N., Rohner, S.L., 2021. Clin-

ical Ecopsychology: The Mental Health Impacts and

Underlying Pathways of the Climate and Environ-

mental Crisis. Front Psychiatry. 12, 675936. DOI:

https://doi.org/10.3389/fpsyt.2021.675936

[5] Meaden, J., 2024. The environmental model of mind-

fulness. Frontiers in Social Psychology. 2, 1385819.

DOI: https://doi.org/10.3389/frsps.2024.1385819

[6] Duke, J.R., Holt, E.A., 2023. Connection to Nature: A

Student Perspective. Ecosphere. 14(10), e4677. DOI:

https://doi.org/10.1002/ecs2.4677

[7] Amiliya, R., Harun, H., 2019. Natural based Learn-

ing for Early Childhood Cognitive Development. In

International Conference on Special and Inclusive Ed-

ucation (ICSIE 2018) (pp. 274-278). Atlantis Press.

[8] Speldewinde, C., Guarrella, C., Campbell, C. 2024.

Listening to children in nature: Emergent curriculum

in science teaching and learning in bush kinders. Inter-

national Journal of Science Education, 1-23.

[9] Johnstone, A., Martin, A., Cordovil, R., et al., 2022.

Nature-Based Early Childhood Education and Chil-

dren’s Social, Emotional and Cognitive Development:

A Mixed-Methods Systematic Review. International

Journal of Environmental Research and Public Health.

19(10), 5967. DOI: https://doi.org/10.3390/ijerph

19105967

[10] Falzon, D., Conrad, E., 2024. Designing primary school

grounds for Nature-based learning: A review of the

evidence. Journal of Outdoor and Environmental Edu-

cation. 27(3), 437–468. DOI: https://doi.org/10.1007/

s42322-023-00142-4

[11] Trina, N.A., Monsur, M., Cosco, N., et al., 2024. How

Do Nature-Based Outdoor Learning Environments Af-

fect Preschoolers’ STEAM Concept Formation? A

Scoping Review. Education Sciences. 14(6), 627. DOI:

https://doi.org/10.3390/educsci14060627

[12] Louv, R., 2008. Last Child in the Woods: Saving

Our Children from Nature-Deficit Disorder. Algonquin

Books: Chapel Hill, NC, USA. pp. 1–56.

[13] Kolodner, J.L., 1992. An introduction to case-based

reasoning. Artificial Intelligence Review. 6(1), 3–34.

DOI: https://doi.org/10.1007/BF00155578

[14] Van Lehn, K., 1996. Cognitive skill acquisition. An-

nual Review of Psychology. 47, 513–539. DOI: https:

//doi.org/10.1146/annurev.psych.47.1.513

[15] Mann, J., Gray, T., Truong, S., et al., 2022. Getting Out

of the Classroom and IntoNature: ASystematic Review

of Nature-Specific Outdoor Learning on School Chil-

dren’s Learning and Development. Frontiers in Public

Health. 10, 877058. DOI: https://doi.org/10.3389/fp

ubh.2022.877058

[16] Wale, B.D., Bishaw, K.S., 2020. Effects of using

inquiry-based learning on EFL students’ critical think-

ing skills. Asian-Pacific Journal of Second and For-

eign Language Education. 5, 9. DOI: https://doi.org/

10.1186/s40862-020-00090-2

[17] Jimenez, M.P., DeVille, N.V., Elliott, E.G., et al., 2021.

Associations between Nature Exposure and Health: A

Review of the Evidence. International Journal of En-

vironmental Research and Public Health. 18(9), 4790.

DOI: https://doi.org/10.3390/ijerph18094790

[18] Ayotte-Beaudet, J.P., Chastenay, P., Beaudry, M.C., et

al., 2023. Exploring the impacts of contextualised out-

door science education on learning: the case of primary

school students learning about ecosystem relationships.

Journal of Biological Education. 57, 277–294. DOI:

https://doi.org/10.1080/00219266.2021.1909634

[19] Zheng, F., 2022. Fostering Students’Well-Being: The

Mediating Role of Teacher Interpersonal Behavior and

Student-Teacher Relationships. Frontiers in Psychol-

ogy. 12, 796728. DOI: https://doi.org/10.3389/fpsyg.

2021.796728

[20] Mukuka, A., Balimuttajjo, S., Mutarutinya, V., 2023.

Teacher efforts towards the development of stu-

dentsâ€™mathematical reasoning skills. Heliyon. 9(4),

e14789. DOI: https://doi.org/10.1016/j.heliyon.2023.

e14789

[21] Kavak, Ş., 2024. Exploring Nature-Based Education:

The Impact on Preschool Children’s Scientific Process

Skills and Creativity. Pakistan Journal of Life and So-

cial Sciences. 22(2), 9411–9417.

[22] DeGoede, A., 2023. Elementary Administrators’ Per-

spectives and Experiences of Supporting Students

Through Nature-Based Learning [PhD Thesis]. Walden

University: Minneapolis, MN, USA. pp. 1–138.

[23] Bentsen, P., Jensen, F., Mygind, E., et al., 2010. The

extent and dissemination of udeskole in Danish schools.

Urban Forestry&UrbanGreening. 9(3), 235–243. DOI:

https://doi.org/10.1016/j.ufug.2010.02.001

[24] Maller, C., Townsend, M., 2006. Children’s mental

health and wellbeing and hands-on contact with nature.

International journal of learning. 12(4), 359–372.

[25] Raith, A., 2018. Contact with nature in green school-

yards. Children Youth and Environments. 28(1), 66–89.

DOI: https://doi.org/10.7721/chilyoutenvi.28.1.0066

[26] Marchant, E., Todd, C., Cooksey, R., et al., 2019.

Curriculum-based outdoor learning for children aged

9–11: A qualitative analysis of pupils’ and teachers’

views. PLoS ONE. 14(5), e0212242. DOI: https://doi.

org/10.1371/journal.pone.0212242

[27] Torquati, J., Gabriel, M., Jones-Branch, J., et al., 2010.

A natural way to nurture children’s development and

learning. Young Child. 65(6), 98–104.

367

https://doi.org/10.3389/fpsyg.2019.00305
https://doi.org/10.3389/fpsyg.2019.00305
https://doi.org/10.3389/fpsyt.2021.675936
https://doi.org/10.3389/fpsyt.2021.675936
https://doi.org/10.3389/frsps.2024.1385819
https://doi.org/10.1002/ecs2.4677
https://doi.org/10.1002/ecs2.4677
https://doi.org/10.3390/ijerph19105967
https://doi.org/10.3390/ijerph19105967
https://doi.org/10.1007/s42322-023-00142-4
https://doi.org/10.1007/s42322-023-00142-4
https://doi.org/10.3390/educsci14060627
https://doi.org/10.1007/BF00155578
https://doi.org/10.1146/annurev.psych.47.1.513
https://doi.org/10.1146/annurev.psych.47.1.513
https://doi.org/10.3389/fpubh.2022.877058
https://doi.org/10.3389/fpubh.2022.877058
https://doi.org/10.1186/s40862-020-00090-2
https://doi.org/10.1186/s40862-020-00090-2
https://doi.org/10.3390/ijerph18094790
https://doi.org/10.1080/00219266.2021.1909634
https://doi.org/10.1080/00219266.2021.1909634
https://doi.org/10.3389/fpsyg.2021.796728
https://doi.org/10.3389/fpsyg.2021.796728
https://doi.org/10.1016/j.heliyon.2023.e14789
https://doi.org/10.1016/j.heliyon.2023.e14789
https://doi.org/10.1016/j.ufug.2010.02.001
https://doi.org/10.7721/chilyoutenvi.28.1.0066
https://doi.org/10.1371/journal.pone.0212242
https://doi.org/10.1371/journal.pone.0212242


Journal of Environmental & Earth Sciences | Volume 07 | Issue 07 | July 2025

[28] Chavez, J.V., Del Prado, R.T., 2023. Discourse anal-

ysis on online gender-based humor: Markers of nor-

malization, tolerance, and lens of inequality. Forum for

Linguistic Studies. 5(1), 55–71. DOI: https://doi.org/

10.18063/fls.v5i1.1530

[29] Makri, C., Neely, A., 2021. Grounded theory: A guide

for exploratory studies in management research. In-

ternational Journal of Qualitative Methods. 20. DOI:

https://doi.org/10.1177/16094069211013654

[30] Chavez, J.V., 2022. Narratives of bilingual parents on

the real-life use of English language: Materials for

English language teaching curriculum. Arab World En-

glish Journals. 13(3). DOI: https://doi.org/10.24093/

awej/vol13no3.21

[31] Olawale, S.R., Chinagozi, O.G., Joe, O.N., 2023. Ex-

ploratory research design in management science: A

review of literature on conduct and application. Interna-

tional Journal of Research and Innovation in Social Sci-

ence. 7(4), 1384–1395. DOI: https://doi.org/10.47772/

IJRISS.2023.7515

[32] Casula, M., Rangarajan, N., Shields, P., 2021. The po-

tential of working hypotheses for deductive exploratory

research. Quality & Quantity. 55(5), 1703–1725. DOI:

https://doi.org/10.1007/s11135-020-01072-9

[33] Harrison, R.L., Reilly, T.M., Creswell, J.W., 2020.

Methodological rigor in mixed methods: An applica-

tion in management studies. Journal of mixed meth-

ods research. 14(4), 473–495. DOI: https://doi.org/10.

1177/1558689819900585

[34] Inoferio, H.V., Espartero, M., Asiri, M., et al., 2024.

Coping with math anxiety and lack of confidence

through AI-assisted Learning. Environment and So-

cial Psychology. 9(5). DOI: https://doi.org/10.54517/

esp.v9i5.2228

[35] Chavez, J.V., Cuilan, J.T., 2023. Gender mainstream-

ing campaign as a casualty of the online gender-based

humor: A discourse analysis. Environment and Social

Psychology. 9(2). DOI: https://doi.org/10.54517/esp.

v9i2.2044

[36] Wutich, A., Beresford, M., Bernard, H.R., 2024. Sam-

ple sizes for 10 types of qualitative data analysis: an

integrative review, empirical guidance, and next steps.

International Journal of Qualitative Methods. 23. DOI:

https://doi.org/10.1177/16094069241296206

[37] Chavez, J.V., 2020. Academic and Health Insecurities

of Indigent Students during Pandemic: Study on Adap-

tive Strategies under Learning Constraints. Journal of

Multidisciplinary in Social Sciences. 16(3), 74–81.

[38] Hunter, D., McCallum, J., Howes, D., 2019. Defining

exploratory-descriptive qualitative (EDQ) research and

considering its application to healthcare. Journal of

Nursing and Health Care. 4(1).

[39] Žukauskas, P., Vveinhardt, J., Andriukaitienė, R., 2018.

Exploratory research. Management culture and corpo-

rate social responsibility. 189.

[40] Chavez, J.V., Vicente, M.B., 2025. Halal compliance

behaviors of food and accommodation businesses in the

Zamboanga Peninsula, Philippines. Multidisciplinary

Science Journal. 7(5), 2025259–2025259. DOI: https:

//10.31893/multiscience.2025259

[41] Palinkas, L.A., Horwitz, S.M., Green, C.A., et al., 2015.

Purposeful Sampling for Qualitative Data Collection

and Analysis in Mixed Method Implementation Re-

search.Adm Policy Ment Health. 42(5), 533–544. DOI:

https://doi.org/10.1007/s10488-013-0528-y

[42] Chavez, J.V., Anuddin, F.O., Mansul, H.H., Hawari,

N.A., Irilis, F.B., Umaron, A.A., ... Albani, S. 2024.

Analyzing impacts of campus journalism on student’s

grammar consciousness and confidence in writing en-

gagements. Environment and Social Psychology. 9(7).

DOI: https://doi.org/10.59429/esp.v9i7.6106

[43] Barratt, M.J., Ferris, J.A., Lenton, S., 2015. Hidden

populations, online purposive sampling, and exter-

nal validity: Taking off the blindfold. Field methods.

27(1), 3–21. DOI: https://doi.org/10.1177/1525822X

14526838

[44] Chavez, J.V., 2020. The effects of English as a second

language on bilingual parents’ English language dis-

positions. International Journal of Novel Research in

Education and Learning. 7(1), 12–25.

[45] Cuilan, J.T., Chavez, J.V., Soliva, K.J.G., et.al., 2024.

Verbal and non-verbal communication patterns of per-

suasive selling among live online sellers. Environ-

ment and Social Psychology. 9(8), 2519. DOI: https:

//doi.org/10.59429/esp.v9i8.2519

[46] Naz, N., Gulab, F., Aslam, M., 2022. Development

of qualitative semi-structured interview guide for case

study research. Competitive Social Science Research

Journal. 3(2), 42–52.

[47] Monday, T.U. 2020. Impacts of interview as research

instrument of data collection in social sciences. Journal

of Digital Art & Humanities. 1(1), 15-24.

[48] Kallio, H., Pietilä, A.M., Johnson, M., et al., 2016. Sys-

tematic methodological review: developing a frame-

work for a qualitative semi-structured interview guide.

Journal of advanced nursing. 72(12), 2954–2965. DOI:

https://doi.org/10.1111/jan.13031

[49] Tate, R., Beauregard, F., Peter, C., et al., 2023. Pi-

lot Testing as a Strategy to Develop Interview and

Questionnaire Skills for Scholar Practitioners: A Se-

lection of Education Doctorate Students’ Reflective

Vignettes. Impacting Education: Journal on Transform-

ing Professional Practice. 8(4), 20–25. DOI: https:

//doi.org/10.5195/ie.2023.333

[50] Murro, R.A., Lobo, J.G., Inso, A.R.C., et al., 2023. Dif-

ficulties of parents with low educational attainment in

assisting their children in modular distance learning dur-

ing pandemic. Environment and Social Psychology. 9(1),

1957. DOI: https://doi.org/10.54517/esp.v9i1.1957

[51] Braun, V., Clarke, V., 2006. Using thematic analysis in

368

https://doi.org/10.18063/fls.v5i1.1530
https://doi.org/10.18063/fls.v5i1.1530
https://doi.org/10.1177/16094069211013654
https://doi.org/10.1177/16094069211013654
https://doi.org/10.24093/awej/vol13no3.21
https://doi.org/10.24093/awej/vol13no3.21
https://doi.org/10.47772/IJRISS.2023.7515
https://doi.org/10.47772/IJRISS.2023.7515
https://doi.org/10.1007/s11135-020-01072-9
https://doi.org/10.1177/1558689819900585
https://doi.org/10.1177/1558689819900585
https://doi.org/10.54517/esp.v9i5.2228
https://doi.org/10.54517/esp.v9i5.2228
https://doi.org/10.54517/esp.v9i2.2044
https://doi.org/10.54517/esp.v9i2.2044
https://doi.org/10.1177/16094069241296206
https://10.31893/multiscience.2025259
https://10.31893/multiscience.2025259
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.59429/esp.v9i7.6106
https://doi.org/10.1177/1525822X14526838
https://doi.org/10.1177/1525822X14526838
https://doi.org/10.59429/esp.v9i8.2519
https://doi.org/10.59429/esp.v9i8.2519
https://doi.org/10.1111/jan.13031
https://doi.org/10.5195/ie.2023.333
https://doi.org/10.5195/ie.2023.333
https://doi.org/10.54517/esp.v9i1.1957


Journal of Environmental & Earth Sciences | Volume 07 | Issue 07 | July 2025

psychology. Qualitative research in psychology. 3(2),

77–101. DOI: https://doi.org/10.1191/1478088706q

p063oa

[52] Özden, M., 2024. Content and thematic analysis

techniques in qualitative research: purpose, process

and features. Qualitative Inquiry in Education: The-

ory & Practice. 2(1), 64–81. DOI: https://orcid.org/

0000-0003-4325-0803

[53] Liu, W., 2024. The cognitive basis of thematic analysis.

International Journal of Research & Method in Edu-

cation. 47(3), 277–287. DOI: https://doi.org/10.1080/

1743727X.2023.2274337

[54] Terry, G., Hayfield, N., Clarke, V., et al., 2017. The-

matic analysis. In: Willig, C., Rogers, W.S. (eds.). The

SAGE handbook of qualitative research in psychology.

SAGE Publications Ltd: London, UK. pp. 1–56.

[55] Comeros, N.A., Cuilan, J.T., Chavez, J.V., 2024.

Parental Discretionary Influence on Their Children’s

Manner of Learning English Language. Forum of Lin-

guistic Studies. 6(4), 284–299. DOI: https://doi.org/

10.30564/fls.v6i4.6656

[56] Terry, G., Hayfield, N., 2020. Reflexive thematic anal-

ysis. In: Delamont, S. (eds.). Handbook of qualitative

research in education. Edward Elgar Publishing: Chel-

tenham, UK. pp. 430–441.

[57] Braun, V., Clarke, V., 2021. Can I use TA? Should I

use TA? Should I not use TA? Comparing reflexive

thematic analysis and other pattern-based qualitative

analytic approaches. Counselling and psychotherapy

research. 21(1), 37–47. DOI: https://doi.org/10.1002/

capr.12360

[58] Braun, V., Clarke, V., Hayfield, N., et al., 2023. Do-

ing reflexive thematic analysis. In: Bager-Charleson,

S., McBeath, A. (eds.). Supporting research in coun-

selling and psychotherapy: Qualitative, quantitative,

and mixed methods research. Springer International

Publishing: Cham, Switzerland. pp. 19–38.

[59] Proudfoot, K., 2023. Inductive/deductive hybrid the-

matic analysis in mixed methods research. Journal

of mixed methods research. 17(3), 308–326. DOI:

https://doi.org/10.1177/15586898221126816

[60] Macaulay, R., Lee, K., Johnson, K., et al., 2022. Mind-

ful engagement, psychological restoration, and con-

nection with nature in constrained nature experiences.

Landscape and Urban Planning. 217, 104263. DOI:

https://doi.org/10.1016/j.landurbplan.2021.104263

[61] Miller, G., 2024. How Can Nature-Based Early Child-

hood Learning Environments Support Whole Child De-

velopment? [Master’s Thesis]. Concordia University,

St. Paul: Saint Paul, MN, USA. pp. 1–40.

[62] Devi, M.K., Thendral, M.S., 2023. Using Kolb’s Expe-

riential Learning Theory to Improve Student Learning

in Theory Course. Journal of Engineering Education

Transformations. 37, 70–81. DOI: https://doi.org/10.

16920/jeet/2023/v37i1/23133

[63] Susiloningsih, E., Sumantri, M.S., Marini, A., 2023.

Experiential learning model in science learning: sys-

tematic literature review. Jurnal Penelitian Pendidikan

IPA. 9(9), 550–557. DOI: https://doi.org/10.29303/jp

pipa.v9i9.4452

[64] Kolb, A.Y., Kolb, D.A., 2009. Experiential learning

theory: A dynamic, holistic approach to management

learning, education and development. The SAGE hand-

book of management learning, education and devel-

opment. 7(2), 42–68. DOI: https://doi.org/10.4135/

9780857021038.n3

[65] Gentry, J.W., 1990. What is experiential learning.

Guide to business gaming and experiential learning.

9(1), 20–32.

[66] Tinto, V., 2023. Reflections: Rethinking engagement

and student persistence. Student Success. 14(2), 1–7.

[67] Silvervarg, A., Haake, M., Gulz, A., 2018. Persever-

ance Is Crucial for Learning. ”OK! But Can I Take a

Break?” In: Penstein Rosé, C., Martínez-Maldonado,

R., Hoppe, H.U., et al. (eds.). Springer: Cham, Switzer-

land. pp. 532–544.

[68] Graesser, A.C., Fiore, S.M., Greiff, S., et al., 2018.

Advancing the Science of Collaborative Problem

Solving. Psychological Science in the Public In-

terest. 19(2), 59–92. DOI: https://doi.org/10.1177/

1529100618808244

[69] Kowalski, F.V., Kowalski, S.E., Kohl, P.B., et al., 2013.

Technology-Enabled Nurturing of Creativity and Inno-

vation: A Specific Illustration from an Undergraduate

Engineering Physics Course. Available from: https:

//arxiv.org/abs/1308.2434 (cited 27 January 2025).

369

https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://orcid.org/0000-0003-4325-0803
https://orcid.org/0000-0003-4325-0803
https://doi.org/10.1080/1743727X.2023.2274337
https://doi.org/10.1080/1743727X.2023.2274337
https://doi.org/10.30564/fls.v6i4.6656
https://doi.org/10.30564/fls.v6i4.6656
https://doi.org/10.1002/capr.12360
https://doi.org/10.1002/capr.12360
https://doi.org/10.1177/15586898221126816
https://doi.org/10.1177/15586898221126816
https://doi.org/10.1016/j.landurbplan.2021.104263
https://doi.org/10.1016/j.landurbplan.2021.104263
https://doi.org/10.16920/jeet/2023/v37i1/23133
https://doi.org/10.16920/jeet/2023/v37i1/23133
https://doi.org/10.29303/jppipa.v9i9.4452
https://doi.org/10.29303/jppipa.v9i9.4452
https://doi.org/10.4135/9780857021038.n3
https://doi.org/10.4135/9780857021038.n3
https://doi.org/10.1177/1529100618808244
https://doi.org/10.1177/1529100618808244
https://arxiv.org/abs/1308.2434
https://arxiv.org/abs/1308.2434

	Introduction
	Literature Review
	Methods
	Research Design
	Participants
	Instrumentation
	Data Gathering Procedure
	Data Analysis

	Results
	Discussion
	Conclusions

