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Abstract. The natural environment offers unique affordances for early childhood
learning yet remains underutilized within Indonesian ECE. This qualitative case study at
two pioneering institutions explores (1) strategies educators use to integrate natural
elements into curricula, (2) educators' and parents' perceptions of outdoor learning, and
(3) perceived impacts on children's cognitive, socio-emotional, and sensorimotor
development. Data from four-week participatory observations, semi-structured interviews
with principals, educators, and a parent, and document analyses reveal that nature-based
activities—from hands-on science experiments to risk-managed free play—enhance
attention spans, deepen conceptual understanding in mathematics and science, accelerate
gross motor skills, and foster emotional intelligence. Successful implementation depends
on teacher facilitation skills, structured reflection, and active parental engagement,
underpinned by clear safety protocols and institutional support. Findings underscore the
transformative potential of nature-centered pedagogy for holistic child development.
Recommendations include embedding outdoor modules into national curricula and
investing in targeted teacher training to sustain place-based, experiential learning.
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1 Introduction

The natural environment is a potential resource for promoting children's growth and
learning[1]. The quality and characteristics of the Early Childhood Education (ECE) physical
environment will influence elements such as children's play, physical activity, engagement,
well-being, and social interaction[2]-[4]. Natural environments provide learning contexts that
are quieter, calmer, safer, warmer, and more cooperative and encourage forms of play that are
beneficial to children's development[5]. Natural environments' great potential and importance
for teacher and student interaction practices have long been overlooked[6]. Over the years, the
focus of educational psychology has primarily been on the cognitive, behavioral, and
pedagogical aspects of the classroom despite evidence that these practices have adverse
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impacts and minimal effects on student achievement[7]. Improving the utilization of learning
environments remains an important issue in the learning domain. The provision of learning
environment resources for ECE has not been taken seriously at the national or local level[8].
The empirical facts above indicate a lack of attention to the potential of the natural
environment as a learning resource for ECE, even though using the natural environment in the
ECE learning process offers extensive and unique opportunities and benefits to maximize
children’s holistic and comprehensive learning experiences.

The natural environment serves as a rich setting for exploration and an authentic context that
stimulates children's curiosity, creativity, and critical thinking skills. A growing body of
research highlights that high-quality learning environments significantly contribute to holistic
and sustainable child development[9]-[11]. Children evolve cognitively, socially, and
emotionally through active engagement with their surroundings. As their material awareness
and understanding of cause-and-effect relationships grow, they use their environment
purposefully. An environment that supports the learning and development of early childhood
learners should be designed based on interconnected components, encompassing social and
physical aspects, including both artificial and natural elements[12], [13]. Interacting with
nature allows children to grasp concepts through direct observation and hands-on experiences,
often proving more effective than abstract instructional methods. Some scholars argue that the
brain develops in response to environmental experiences, shaping learning[14], [15]. In line
with this perspective, Indonesian government regulations emphasize that early childhood
education (ECE) should adopt a play-based learning model, prioritizing meaningful
interactions among children, educators, and the environment[16]. Play is a critical vehicle for
social and emotional development, enabling children to learn cooperation, turn-taking,
negotiation, and empathy. Through play, children engage all their senses in exploring the
environment, solving problems, and internalizing concepts and skills. Creative play, in
particular, helps children gain awareness of their bodies and abilities, develop interpersonal
relationships, and build resilience as they navigate social, cognitive, and physical
challenges[1].

Despite widespread acknowledgment of the benefits of nature-based learning for young
children[5]-[7], empirical investigations into its systematic implementation within Indonesian
early childhood settings remain limited[8]. The present study employs a qualitative case-study
approach at two early childhood education institutions in Indonesia to examine how its
surrounding natural environment is intentionally integrated into daily pedagogy. Specifically,
this research aims to (1) identify the strategies and resources educators use to embed natural
elements within the curriculum, (2) explore educators' and parents' perceptions of outdoor
learning experiences, and (3) assess the perceived impacts of these nature-based activities on
children's cognitive, socio-emotional, and sensorimotor development. The study seeks to
inform policy and practice for sustainable, place-based early childhood education in Indonesia
by generating in-depth, context-rich insights.

2 Method

This study adopted a qualitative case-study design to develop an in-depth, context-rich
understanding of how the natural environment is integrated into daily pedagogy at two ECE



institutions in Indonesia. A case-study approach was chosen because it enables the exploration
of complex phenomena within their real-life contexts and captures multiple stakeholders'
perspectives in detail.

The institutions were purposively selected for their established nature-based learning program
and willingness to grant full access to researchers. Participants included the school principal,
two senior educators, and one parent whose child demonstrated notable health improvements
through outdoor learning. These informants were recruited via criterion sampling to ensure
they had direct involvement in and insight into the planning and implementation of outdoor
activities.

Data were gathered through three complementary methods:

1 Participatory Observation. Over four weeks, the researcher joined scheduled outdoor
learning sessions on the school's grounds, playground, and adjacent green spaces. Detailed
field notes and photographs documented children's interactions with natural elements,
educator scaffolding, and spatial arrangements.

2 Semi-structured interviews. The principal, educators, and parents were interviewed
individually (45-60 minutes each). An interview guide addressed key topics, such as
curricular integration of nature, perceived developmental outcomes, resource mobilization,
and implementation challenges. All interviews were audio-recorded (with consent) and
transcribed verbatim.

3 Document and Literature Review. Institutional documents (lesson plans, activity logs)
were examined to trace the formal planning of nature-based activities. A targeted review of
relevant Indonesian regulations and peer-reviewed literature contextualized local practices
within broader early childhood education frameworks.

Transcripts and observation notes were analyzed inductively. First, open coding identified
discrete units of meaning related to strategies, perceptions, and outcomes. Next, codes were
grouped into higher-order categories and refined into themes by constantly comparing data
sources. Analytic memos and code-recode exercises were maintained to support transparency
and consistency in interpretation.

Preliminary thematic summaries were shared with participants (member checking) for
feedback and clarification to enhance credibility. An audit trail—including field notes, coding
schemas, and analytic memos—was kept to document the decision-making process,
supporting dependability and confirmability. Detailed, contextual descriptions of the setting
and participants were provided to aid transferability.

3 Result

3.1 The Potential of the Natural Environment for Child Development

It is shown in the results of the researcher’s interview with EN as the principal as follows:

We structure children's learning around the natural environment. That is crucial
because when kids engage with nature, we notice real gains in their thinking, motor,
and social-emotional skills. In our experience, getting outside and exploring helps them



build cognitive abilities through hands-on discoveries and on-the-spot problem-solving.
The children absolutely love it—they're free to play with anything they find around the
school grounds.

What was conveyed by EN above was supported by EG, one of the educators, in the following
statement:

Outdoor learning makes children even more excited. They can quickly tell stories and
name the objects they find, which is useful for their visual literacy of the environment.
On the other hand, this outdoor learning makes children able to discuss one material for
longer. The children were more relaxed and less bored.

In line with the two opinions of the interview results above, RF, one of the guardians of
students, said as follows:

The children here always seem so happy because learning feels like playing. The
teachers give them free rein to dig in the sand, get messy with soil, and even 'cook’
using natural materials. They also weave in counting lessons by introducing animals
and plants they find around the school. My child is much more engaged and never gets
bored, so the concepts the teacher teaches stick with them and are easier to remember.

Some of the interview statements above indicate that the natural environment has great
potential to be utilized as a learning resource for ECE. Field observations showed that
children's enthusiasm was reflected in their facial expressions and gestural responses during
outdoor learning. Their passion for curiosity was visible during outdoor learning, as seen from
their intense attention when the educator explained the material.

The Impact of the Natural Environment on Sensorimotor Development.

In addition to providing cognitive benefits, learning in the outdoor natural environment also
has potential in motor development. The natural environment provides extensive opportunities
to support early children's learning implementation through interactive, inspiring, fun,
contextual, and child-centered play. When allowed to play in the natural environment freely,
children will test the limits of their physical abilities: how high they can climb, how heavy
they can lift, how far they can throw, and how fast they can run. The results of an interview
with the headmaster are as follows.

We make a point of scheduling outdoor play—it is the heart of our nature-based
approach. In the classroom, movement is limited, and you can see the kids cannot sit
still. When they are running, jumping, or Kicking a ball, that tells us their motor skills
are on track. However, if you notice them staying still or seeming reluctant to move,
you wonder whether their motor development might lag.

What she said above was also experienced by EG while accompanying children during
outdoor play and activities, as follows:

Sometimes we even feel overwhelmed,” the educator smiled. “Even though the
children here are free to play, we keep a close eye on them the whole time. At the
beginning of each session, we model the movements together—just some light
gymnastics to warm up their legs, arms, and the rest of their bodies. After that, they’re
free to choose whatever activity they enjoy, which is what they look forward to. Once
we give them the go-ahead, they just want to keep playing!



Related to the above, another educator, RF, said as follows:

Yes. When it is time for outdoor play, the children cannot sit still. Some run and chase
each other, others play soccer, climb, or jump. | sometimes get a headache trying to
keep an eye on them all. Even when it rains, the teachers let the children play in the
rain.

The observation results show that what was conveyed by the three informants above can be
observed. All students seemed enthusiastic about actively participating in the movements
modeled by the teacher. Even though it does not look perfect, all students try to follow the
movements as exemplified. That can be seen in the documentation as follows:
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Figure 1
Physical Movement Training Activity

(Source: Researcher, Observation on September 5, 2024)

The Impact of the Natural Environment on Socio-emotional Development.

In addition to academic benefits, incorporating the natural environment into the school
curriculum can be an easy and inexpensive way to improve children's psychological well-
being. The results show a dynamic relationship between the outdoor environment and the play
in which children engage. Playing naturally will test children's courage and build their self-
esteem. Thus, socially, they will practice cooperating and sharing, leading and negotiating,
making friends, and standing up for themselves. The same thing is also shown in the interview
with a teacher EN as follows:

While outside playing, each child goes through their little adventures. Sometimes, they
squabble or tussle over toys, but that is how they learn to share and cooperate. We see
those moments as key opportunities for them to build emotional intelligence.

Related to this, another teacher, EG, agreed with what was conveyed by her by saying the
following:

Yes, that is just how children are—they squabble and scramble one moment, then are
back to playing the next. To help them learn cooperation and sharing, we organize



cooking sessions. The kids enjoy being involved in every step; they work together
enthusiastically, and everyone shares what they have prepared when the cooking is
done.

In line with the opinions of EN and EG above, in the interview below, RF said as follows:

I am so grateful my child can come here. It is not just classroom work — lots of play
and outdoor activities, daily care routines, nature walks, and even cooking. Seeing all
that my child gets to do has been wonderful. At home, we could not give them
experiences like these.

Based on observations in the field, what is conveyed in the interview statement above can be
observed. Cooking activities, for example, what the children did clearly illustrated the
involvement of emotional aspects. In the process, this cooking activity involves the
cooperation of all students. Some are fetching water, some are making dough, and some are
preparing cooking utensils; of course, these processes remain in the context of learning by
paying attention to safety and security factors under the teacher's guidance.

3.1.2 Natural Environment as a Learning Resource

According to several studies, the natural environment is an important outdoor learning
resource. As a learning resource, the natural environment offers potential benefits to the
following categories of child development as described:

Children’s Health and Well-being

The following interview with EN provides an overview of the natural environment's
involvement in improving children's health and well-being through activity, joy, and
satisfaction.

We hope for that. Children's health is the most important consideration. Learning cannot go
well if the children are unhealthy. So, physically and psychologically, children must be
healthy. Well, these two things find their meeting point in the natural environment. Children's
freedom to move and do activities with their friends in nature will support their physical and
psychological development. For this reason, this school makes nature the basis of learning.

Responding to what was conveyed by EN above, in the interview below, EG said:

When the children learn outdoors, they are always enthusiastic and cheerful—almost
like they have been let out of a cage, free to do whatever they want. Usually, they play
however they like, and we supervise and make sure they have everything they need.
Even when they ask to play in the rain, we let them—as long as it is not pouring—since
a small amount of rain actually helps boost their immunity.

Student guardians also support the above conditions. RF, one of the student guardians, said as
follows:

I was worried at first because of my child's condition. The doctor said he had an
immune issue and would get sick all the time from dust allergies—he even wore a
mask everywhere. Since coming to this school, he has gradually improved and hardly
ever falls ill.



Based on some of the interviews above, the natural environment is a potential resource for
early childhood learning. It is possible because the natural environment offers extensive
possibilities for improving children's health and activity and enhancing their joy and
satisfaction.

Experiences in Nature and from Nature
To describe experiences in nature and from nature, in the interview below, EN said the
following:

We have seen that introducing children to nature from an early age positively impacts
them. When they experience nature with their peers, it helps with their academic
learning and supports their personal growth. The things they find in nature can later be
used as learning materials. Plus, when children spend much time outdoors, it helps
build their awareness and care for the environment.

Similarly, EG shared, "Sometimes, the children are not very active when learning in the
classroom. However, they seem much more eager to participate in the activities when they are
outside in nature. | have noticed that it is easier for them to interact and communicate with
their friends." These reflections from EN and EG highlight the significant potential of natural
environments to enrich early childhood education. Outdoor settings offer various sensory and
social experiences that support structured and unstructured learning through physical activity
and play. In line with this, RF remarked, "Well, yes, | feel that my child seems happier when
playing outside with their friends.

Based on field observations, what is described in the statements of the three informants above
can be observed, as seen in their facial expressions and gestures.

Intensive experiences in outdoor play spaces also tend to be rich in opportunities to foster
growth in all domains of child development, including adaptive, aesthetic, cognitive,
communication, sensorimotor, and socio-emotional, which can be described in the following
table:

Table 1. Child Development Domains Fostered by Intensive Outdoor Play

Child Description Example Related Skills Example Related
Development Elements and
Domain Experiences in Nature
Adaptability Ability to  function Maintain balance while Grass, gravel, sand, tree
successfully in its walking on various roots, inclines
environment surfaces and  uneven
terrain
Aesthetics Sensitivity to natural Attention to colors, Leaves, flowers,
beauty and art scents, sounds, and birdsong, moss, feathers,
texture and the wind
Cognitive Mental understanding Understanding size, Trees, rocks, eggshells,
shape, weight, water and light

comparison, and cause
and effect concepts.

Communication Ability to share ideas, Describe, ask questions, Animals, other properties
thoughts, and feelings behave, tell stories of water, weather
changes, cloud shapes,

and nests




Child Description Example Related Skills Example Related

Development Elements and
Domain Experiences in Nature

Sensorimotor Motor perception and Seeing, hearing, tasting, Motion of  branches

physical movement feeling, crawling, blowing in the wind, the

running, carrying, sound of water falling on

digging, splashing rocks, freshly picked

berries, logs, grass,
stones, soil, water

Socioemotional Interaction with others Problem-solving, Sticks, grass, leaves,
and sense of self sharing, pretending, nest, garden and
caring, building gardening tools, bird bath

and bird feeder

3.1.3 Pedagogical Prerequisites for Utilizing the Natural Environment.

A clearer picture of the teacher's role as a mediator and outdoor learning organization can be
traced in the results of an interview with EN as follows:

We really try to make learning holistic so the kids are not just listening to stories—they
are out in the field doing things with their teachers or caregivers right by their side. For
example, they will do hands-on science experiments, walk through the Hajj rituals,
pray together in the congregation, and get up close to the natural world. We depend so
much on each teacher— they are the ones who bring it all to life. Moreover, it is not
just teachers: we bring parents and the whole community along, too, because everyone
has a part to play in making learning successful.

In line with what EN stated above, AR, as one of the supervisors/teachers, also stated that:

Outdoor learning really gets the kids pumped. They point out everything they see,
which is fantastic for their visual literacy, and they share and work together, which
boosts their emotional development. Think cooking lessons under the open sky, hands-
on science experiments, class outings—you name it. We continuously loop in the
parents, inviting them along so we can explain what we are doing and, of course, keep
an eye on everyone's safety and well-being.

Responding to the statements of EN and AR above, in the interview below, RF said as
follows:

Yes, ma'am, | always get a call from EG or AR whenever they plan activities outside
the classroom. The kids here love it—they are always invited to play with sand and
soil, do a bit of cooking with their teachers, and sometimes even try buying and selling
in a mini supermarket. We parents join in now and then, too, even though the teachers
are there to guide them.

The results of field observations clearly illustrate teachers' involvement in various outdoor
activities, as shown in some of the pictures in the documentation. This involvement also
shows the role of teachers as mediators and other important roles as competent and
responsible parties in the organization of outdoor learning outside the classroom. In this case,
teachers also play a role in communicating with parents, the community, and other parties who
may be involved forever in learning activities.



4 Discussion

Referring to the study results of several informants and the literature above allowed the
researcher to synthesize and explain the benefits and challenges of utilizing the natural
environment in early childhood learning. This analysis highlighted three opportunities for the
natural environment in early childhood development as follows:

3.2.1. The potential of the natural environment for early children's development.

Based on the findings of this study, the potential of the natural environment in early childhood
development includes at least three aspects, namely cognitive, sensorimotor, and social-
emotional aspects. The discussion is as follows:

Cognitive Engagement in Natural Settings

The interview data consistently underscore the role of the outdoor natural environment as a
potent catalyst for children’s cognitive development. EN, the principal, emphasizes hands-on
discovery and on-the-spot problem solving, noting observable improvements in "thinking,
motor, and social-emotional skills" when instruction is anchored in nature. EG echoes this,
highlighting enhancements in visual literacy—children rapidly "tell stories and name the
objects they find"—and sustained focus during material exploration. RF, a guardian, further
corroborates these findings, observing that integrating natural materials into counting lessons
engenders greater engagement and longer retention of concepts. These convergent
perspectives, triangulated by field observations of intense concentration and animated facial
expressions during outdoor sessions, suggest that the natural environment fosters deeper
cognitive processing through multisensory, contextualized learning experiences[17], [18].

Natural environments serve as rich "learning laboratories” where children construct
knowledge through multisensory exploration. From a constructivist standpoint, the variability
of outdoor stimuli—uneven terrain, living organisms, shifting light, and shadow—challenges
children's schemas and prompts active accommodation[19], [20]. Moreover, situated cognition
theory posits that knowledge is inextricable from context[21]; by embedding academic
concepts in authentic tasks (e.g., counting seeds or estimating leaf sizes), children internalize
mathematical and scientific principles more robustly than through decontextualized drills[22],
[23]. These processes also align with executive function development: planning routes to
collect natural materials exercises working memory and cognitive flexibility while negotiating
turn-taking hones inhibitory control. Thus, the natural environment catalyzes a synergistic
advance in domain-specific knowledge and general-purpose cognitive skills[24].

Sensorimotor Stimulation Through Free Play

Beyond cognition, the data reveal the natural environment's unique affordances for
sensorimotor development. According to the principal, movement limitations inherent in
indoor classrooms become apparent when children "just cannot sit still" yet thrive when
afforded space to run, jump, and climb outdoors. EG's description of structured warm-ups
followed by unstructured play illustrates how modeling physical movements primes children
to explore their motor limits—testing how high they can climb or how far they can throw—
while RF's account of rain-play demonstrates the program's commitment to risk-friendly
environments. Observation notes from Figure 1 confirm that students eagerly attempt modeled



activities, even if imperfectly, indicating burgeoning coordination and body awareness. This
dynamic interplay of guided instruction and free exploration accelerates gross motor skill
acquisition, promotes risk-taking within safe bounds, and enhances kinaesthetic
confidence[25].

A closer look at the motor development data indicates that the outdoor setting scaffolds
progression across three motor domains—locomotor, manipulative, and stability skills[26]—
[29]. Children’s spontaneous climbing and balancing engage stability, whereas throwing
natural objects targets manipulatives. Unstructured yet guided movement—warm-ups
followed by open play—mirrors dynamic systems theory, whereby varied environmental
affordances trigger self-organized motor exploration[30], [31]. Notably, the ethos of risk-
friendly play appears central: allowing children to test their physical limits under close
supervision facilitates optimal arousal for skill acquisition without compromising safety[32].

Socio-Emotional Learning in Outdoor Contexts

The interviews and observations also illuminate the socio-emotional dividends of nature-based
education. EN describes playground squabbles and cooperative "little adventures™ as critical
opportunities for negotiating social norms, sharing resources, and developing emotional
intelligence. EG's cooking sessions exemplify structured collaborative tasks: children jointly
fetch water, prepare ingredients, and share the results, thereby practicing teamwork and turn-
taking. RF's testimonial highlights how these activities fill absent experiential gaps in home
environments, nurturing self-esteem and peer connections. Field documentation of cooking
tasks shows children alternating between leadership and support roles, reinforcing empathy
and mutual respect. Collectively, these accounts portray the natural setting not merely as a
backdrop for play but as an active social arena where emotional resilience, negotiation skills,
and communal bonds are forged[33], [34].

The natural environment can be conceptualized as a “social ecology” where children's
interactions with peers and adults co-construct socio-emotional competencies[35].
Unstructured play scenarios create micro-conflicts over materials or play roles that serve as
live laboratories for emotional regulation and perspective-taking[36]. Adding collaborative
projects, such as cooking, introduces sequential planning and shared responsibility, fostering
collective efficacy and empathy.

3.2.2. The Natural Environment as A Learning Resource

The following is a discussion of this study's findings from the perspective of the role of the
natural environment as a source of learning for early childhood.

Enhancing Physical Health and Immunological Resilience

The data underscore the natural environment's critical role in bolstering physical vitality and
immune function. EN's emphasis on "freedom to move" highlights how unstructured outdoor
activity supports cardiovascular endurance, muscular strength, and gross motor coordination—
foundational to children's overall health and readiness to learn. EG's account of controlled rain
play introduces the concept of hormesis: mild environmental stressors (e.g., light rain, varying
temperatures) that stimulate adaptive immune responses, which RF's testimony vividly
illustrates through her child's reduced incidence of allergy-related illnesses. These findings
align with the "old friends" hypothesis, suggesting that exposure to diverse environmental



microbiota—as encountered in soil and plants—can calibrate children's immune systems,
reducing hypersensitivity[37], [38]. Notably, the school's policy of measured risk (permitting
light rain but avoiding downpours) reflects a nuanced balance between health benefits and
safety, showing how programmatic guidelines shape health outcomes.

Psychological Well-being: Joy, Autonomy, and Satisfaction

Beyond somatic gains, the natural setting serves as a crucible for psychological flourishing.
EN frames health holistically—*“physically and psychologically, children must be healthy”—
acknowledging that emotional states underpin cognitive engagement. EG’s metaphor of
children “let out of a cage” speaks to autonomy and self-determination theory: the freedom to
choose activities outdoors fulfills intrinsic needs for competence, relatedness, and autonomy,
fostering tremendous enthusiasm and sustained participation[39]. RF’s relief at her child’s
improved well-being further illustrates the spillover effect: positive affect generated in nature-
based settings can permeate family life, enhancing satisfaction and bonding. The convergence
of staff and parent perspectives suggests that psychological well-being in ECE is dynamically
co-constructed by educator practices, environmental affordances, and parental observations,
reinforcing the imperative to design curricula that foreground joy alongside health.

The natural environment also serves as a potent stimulant of positive affect and self-
determination[40]. Freedom to choose activities outdoors fulfills children's intrinsic
psychological needs—competence, autonomy, and relatedness—as framed by Self-
Determination Theory[41]. EN's metaphor of "children let out of a cage™ reflects how nature
mitigates feelings of constraint and promotes creative agency, enhancing attention and
reducing behavioral restlessness in subsequent classroom tasks. Parental observations of
sustained enthusiasm and satisfaction highlight a spillover effect: positive emotional states in
school transfer to the home environment, strengthening family cohesion, and reinforcing
expectations for active play. However, variations in individual temperament and weather
conditions can modulate these effects[42]; some children may require scaffolded choice
architectures to fully engage, while extreme climates may necessitate adaptive scheduling to
preserve psychological benefits year-round.

Experiential Learning: In Nature and From Nature

EN and EG’s reflections illuminate the dual dimensions of experiential learning. “Experiences
in nature”—the multisensory immersion in sights, sounds, and textures—activates attention
restoration processes, replenishing cognitive resources depleted by indoor, structured
tasks[43]. Simultaneously, “experiences from nature”—harvesting natural materials for
academic purposes—exemplify authentic pedagogy, anchoring abstract concepts in tangible
artifacts. This synergy fosters academic learning and environmental stewardship[44]: children
acquire knowledge of biology and ecology through direct interaction (e.g., examining leaves
and tracking animal behavior) and develop affective bonds with the natural world, prefiguring
pro-environmental attitudes. Variations in engagement—some children are more drawn to
tactile exploration, others to observational activities—underscore the importance of
differentiated facilitation[45], where educators calibrate tasks to individual interests and
developmental levels.



3.2.3. Pedagogical Prerequisites in the Utilization of the Natural Environment

Further analysis of this area should consider delving deeper into utilizing the natural
environment from a pedagogical perspective. From this perspective it can be seen from two
perspectives as follows:

Teacher as Mediator

The interview data consistently portray teachers as knowledge dispensers and active mediators
who co-construct learning experiences alongside children. EN emphasizes that teachers "bring
it all to life" by guiding holistic, multisensory activities—whether walking through Manasik
Haji rituals or conducting field-based science experiments. They scaffold children's
exploration of complex cultural and scientific concepts, moving beyond passive reception
toward situated, experiential learning. AR's description of teachers leading cooking lessons
and class outings reinforces this role: teachers frame the activity, model inquiry, and foster
peer collaboration. These findings align with Vygotsky's notion of the Zone of Proximal
Development, in which guided participation enables learners to perform tasks they would not
yet master independently[46]. Thus, a core pedagogical prerequisite is that teachers must
possess domain knowledge and facilitation skills to design and orchestrate meaningful outdoor
learning engagements[47].

From the teacher's perspective, nature-based learning reinforces the importance of the
teacher's role in terms of competence and knowledge related to utilizing the natural
environment and child development. These two sides are also highlighted in the research of
Puhakka[48] and Hill[49], who said that "the role of teachers is significant in supporting
children's interest and motivation in the outdoor environment. In addition, children's increased
enthusiasm and learning motivates teachers to organize more outdoor activities". The
importance of teacher competence has also been alluded to in the ECD Standards, where it is
stated that "ECD Teacher competence is developed as a whole including pedagogic,
personality, social, and professional competencies according to the needs and age level of the
students"[16][50]. However, Tuuling, Oun & Ugaste are concerned that many teachers are
used to teaching indoors and find it comfortable, so such a perspective is difficult to change
for the application of outdoor ECD learning[51]. The similar thing was also expressed by, that
early childhood education teachers in Spain recognize the benefits of outdoor learning but face
difficulties implementing it, especially those in urban areas[52]. Teachers find it difficult to
transition from indoor to outdoor teaching, as the outdoor environment requires more adult-led
activities rather than child-led learning[53], as they struggle to recognize children's holistic
development as a result of outdoor learning[54]. Teachers' lack of knowledge and motivation
to use outdoor learning environments is a fundamental challenge in early childhood
learning[54]. With this in mind, outdoor ECD learning has considerable potential application
in future research endeavors. In addition, it would be beneficial if outdoor learning is made a
pedagogical approach in teacher education and competency development[55], as this would
support its advancement as an opportunity for early childhood learning.

Holistic and Experiential Learning in Natural Settings

Both EN and AR underscore the importance of integrating cognitive, affective, and
psychomotor domains in outdoor experiences. The children encounter authentic problem-
solving contexts by moving "out in the field" and engaging with real materials—soil, sand,
and cooking ingredients. This holistic approach resonates with Kolb's experiential learning



cycle, wherein concrete experience is followed by reflective observation and conceptual
abstraction[56]. In this context, the natural environment becomes an open-ended laboratory
encouraging curiosity and iterative hypothesis testing[57]. Moreover, EN’s remark that
children are “not just listening to stories” highlights a shift from passive, classroom-bound
pedagogy to dynamic, learner-centered inquiry, fostering deeper content and skills
internalization.

Kolb’s model reminds us that mere experience is insufficient; reflection and abstraction
transform experience into learning[58]. Effective programs incorporate structured debriefs—
journaling under a tree, small-circle "share-outs,” or sketch-and-label exercises—that prompt
learner to articulate observations, hypothesize underlying principles, and plan the next
steps[59]. Children may relish the novelty without these reflective pauses but fail to connect it
to curricular standards or personal growth.

Promotion of Visual and Emotional Development

AR’s observation that outdoor learning “boosts their emotional development” and enhances
“visual literacy” points to the multifaceted developmental gains afforded by natural contexts.
Visual literacy emerges as children actively observe patterns in leaves, soil textures, or
structural arrangements, translating these observations into language and shared narratives.
Emotional development is likewise nurtured: as children collaborate in cooking or market
play, they negotiate roles, manage conflicts, and experience collective achievement. These
findings echo research indicating that nature-based activities reduce stress, improve mood, and
strengthen social bonds among young learners[60], [61]. Therefore, a pedagogical prerequisite
is intentionally structuring outdoor curricula to stimulate both perceptual acuity and socio-
emotional competencies.

While AR highlights “visual literacy,” not all outdoor scenes are equally generative. Teachers
sharpen attention through framing devices: close-up magnifiers, sketchbooks with
"observation frames," or guided photo-walk prompts (“find three patterns in the bark™). These
tools channel the often overwhelming visual field into meaningful inquiries. Prerequisite
training in semiotic analysis—how children interpret signs and symbols in the environment—
enables teachers to scaffold more advanced visual decoding[62].

5. Conclusion

The findings of this study demonstrate that intentionally embedding the natural environment
within early childhood curricula yields measurable gains across cognitive, sensorimotor, and
socio-emotional domains. Children exposed to daily, sustained engagement with natural
materials and settings exhibited sharper attention spans, deeper conceptual understanding in
mathematics and science, and marked improvements in gross motor coordination—whether
balancing on uneven terrain or engaging in risk-friendly play activities . These outcomes
reinforce that outdoor, place-based learning functions as an authentic "living laboratory,"
wherein multisensory exploration and on-the-spot problem-solving translate abstract
educational objectives into tangible experiences.

Our analysis also underlines the pedagogical and organizational scaffolds necessary to realize
these benefits. Teachers must act as skilled facilitators—designing holistic, experiential tasks,



framing reflective debriefs, and guiding socio-emotional growth through structured
collaboration and risk-managed challenges. Parental and community partnerships further
extend the learning ecosystem, fostering shared ownership and cultural relevance. Meanwhile,
robust safety protocols, resource allocation, and reflective professional learning communities
ensure that outdoor programs remain sustainable, scalable, and safe. Together, these
prerequisites constitute an interdependent architecture that transforms the natural environment
from a mere backdrop into an active co-educator.

In light of these insights, early childhood institutions and policymakers should prioritize the
integration of natural environments as core learning resources. That entails embedding nature-
based modules into national curricula, investing in teacher professional development focused
on outdoor pedagogy, and forging formalized partnerships with families and local
stakeholders. Future research might explore the longitudinal impacts of such interventions,
comparative effectiveness across diverse ecological settings, and cost-benefit analyses to
inform scalable models. By elevating nature-centered learning from peripheral innovation to
mainstream practice, we can nurture more resilient, creative, and well-rounded learners
prepared for the challenges of tomorrow.
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