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This study aims to implement and evaluate the Nature-Based Deep
Learning model in developing ecoliteracy skills in early childhood.
Using a qualitative descriptive approach and field research design,
the study was conducted at BA Aisyiyah Kalilandak involving 18
children aged 5-6 years. Data collection techniques included
observation, interviews, and documentation. The model was
implemented through three sequential phases: authentic exploration,
guided reflection, and conceptual application. The results showed
significant improvements in children's cognitive abilities, including
observation, classification, and understanding of ecological
relationships, as well as the development of empathy, environmental
responsibility, and pro-environmental behavior. The structured
integration of direct experiences in nature with reflective processes
proved effective in fostering deep ecological understanding and
agency in children. Pedagogically, this study emphasizes the role of
teachers as facilitators of reflection and the importance of a
systematic, nature-based learning design to achieve meaningful and
sustainable educational outcomes.

This is an open-access article under the CC BY-SA license.

00

Corresponding Author:
Wildan Alim Nurhidayah

Universitas Islam Negeri Profesor Kiai Haji Saifuddin Zuhri, Jawa Tengah, Indonesia

Email: wildanalim46@gmail.com

1. INTRODUCTION

The world today faces a variety of complex environmental challenges, from the
climate crisis to biodiversity loss. This situation demands the formation of a generation that
not only cares but also possesses sufficient ecological literacy (ecoliteracy) to play an
active role in environmental restoration and preservation. UNESCO (2021) emphasizes
that education, including at the earliest levels, bears a crucial responsibility in equipping
individuals with sustainability competencies. Early childhood, the golden age of
development, fosters ecological values and understanding, laying the foundation for
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lifelong character [1]. Therefore, strengthening ecoliteracy from an early age is no longer
just an option, but a necessity.

However, there is a gap between this urgency and the learning practices in many
Early Childhood Education (PAUD) institutions. Learning is often confined to classrooms
dominated by worksheets, thus providing minimal direct and exploratory experiences with
nature [2]. In fact, Bronfenbrenner's bioecological theory [3] and ecological learning
emphasize that the immediate physical and social environment (microsystem) is the
primary context that shapes children's development. Direct engagement with nature is a
crucial foundation for developing awareness, empathy, and pro-environmental behavior
[4]. Without this authentic interaction, children's ecological understanding risks being
verbalistic and not being based on real action.

Various previous studies have demonstrated the benefits of nature-based learning.
Activities such as gardening, outdoor exploration, and environmental projects have been
shown to increase children's environmental knowledge, creativity, independence, and
positive attitudes [5], [6]. However, most of these studies focus on outdoor activities in
general or on improving specific developmental aspects in isolation. Few studies explicitly
and systematically integrate these natural experiences with the principles of deep learning,
an approach that emphasizes in-depth understanding, critical reflection, meaning-making,
and connecting concepts through meaningful experiences [7]. This integration is essential
to bridge concrete experiences in nature with the formation of a complex and enduring
ecological framework.

Based on the identification of these gaps, this study proposes and implements an
integrative model called "Nature-Based Deep Learning." This model is designed to
overcome the limitations of conventional approaches by not only providing direct
experiences in nature but also deliberately designing stages of reflection, discussion, and
contextualization after the experience. Through this model, activities such as observing
insects do not stop at observation, but continue to build an understanding of the role of
insects in the ecosystem, reflect on human impacts, and design simple actions to conserve
them. Thus, this study aims to analyze how applying this model holistically develops
ecoliteracy skills in early childhood, encompassing ecological knowledge, attitudes, and
skills, and to identify effective pedagogical strategies in this process.

The theoretical basis of this research is eclectic, synergizing Bronfenbrenner's
bioecological theory, Kolb's experiential learning theory, and the concept of deep learning.
This synergy forms a framework that places authentic experiences in nature as a starting
point, which is then processed through a cycle of reflection and conceptualization to
achieve a deep understanding of the principles of ecology and interdependence in nature,
as is the core of ecoliteracy [8].

Theoretically, this research is expected to enrich the literature at the intersection of
early childhood education, environmental education, and reflective pedagogy by presenting
an integrative model. In practice, the results of this study are expected to serve as an
operational guide for early childhood educators in designing contextual, meaningful, and
effective learning experiences that build a strong foundation of environmental stewardship
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in children from an early age, thereby contributing to the realization of a sustainable
generation.

2. METHOD

The method used in this study is a qualitative, descriptive approach to in-depthly
describe the process of implementing nature-based deep learning to develop children's
ecoliteracy. This type of research is field research because it focuses on a single
educational institution, the location of the study. This research was conducted at BA
Aisyiyah Kalilandak, with the research subjects being teachers and early-age children
involved in nature-based learning activities. The research aims to implement a deep
learning model and examine its impact on children's ecoliteracy skills. Data collection was
carried out through observation, interviews, and documentation to obtain comprehensive
information. After all data were collected, the researcher conducted an interactive analysis
process through the stages of data reduction, data presentation, and conclusion drawing to
obtain valid and meaningful findings.

3. RESULTS AND DISCUSSION
3.1. Results
3.1.1. Location and Participants

This research was conducted at BA Aisyiyah Kalilandak, Purwareja Klampok
District, Banjarnegara Regency, Central Java, over 3 months, involving 18 children from
Class B (aged 5-6 years) as the focus group. The activities were carried out through
integrated thematic learning, with 2-3 sessions per week, each lasting 60-90 minutes. As a
comparison, the activities also involved Class A to observe different group dynamics, but
the in-depth analysis focused on Class B.

3.1.2. Implementation of the Nature-Based Deep Learning Model

The model was implemented in three sequential phases, following the deep learning
cycle (Fullan et al., 2017): Authentic Exploration, Guided Reflection, and Conceptual
Application.
a. Phase 1: Authentic Exploration in the School Environment

The first activity was focused on direct observation of the diversity and condition
of plants around the school. Children are invited to go around to identify different types of
plants (roses, jasmine, ornamental flowers) and observe their condition (fresh, withered,
dry, dead). Observational data indicated that of 18 children, 15 (83%) actively approached
and touched plants, and 16 (89%) asked at least one spontaneous question. The questions
that arise are causal and classifying, such as: "Why is this one with brown leaves and all
the fall?" and "What is the name of the flower? How is it different from the previous one?"
The teacher does not answer directly but encourages the child to formulate a simple
hypothesis: "In your opinion, why is it so?" This triggered an initial discussion in the field.




1546 https://doi.org/10.58421/gehu.v5i1.1042

b. Phase 2: Simple Experiments with Natural Elements (Soil and Water)

In this phase, children are divided into 4 small groups. Each group was given a
medium: dry soil, water, containers, and simple tools. Teacher instruction is open: "What
happens when water meets soil?" The children experimented with pouring water, stirring,
squeezing, and shaping the soil. The results of the documentation showed that: 1) 100% of
the children were involved motorically (pouring, squeezing), 2) 14 children (78%) were
able to mention at least two differences in texture ("Dry coarse, soft wet/sticky™), 3) 12
children (67%) asked follow-up questions about the absorption process: "Where did the
water disappear?” and "Why is the soil so heavy?", and 4) Some children (5 children/28%)
began to make connections with previous experiences: "Oh, that is what it looks like when
we make a cake dough!”.

c. Phase 3: Integrated Ecosystem Exploration (Goat Pen Visit)

This activity is designed to expand understanding of mutualism relationships in
ecosystems. The children observe the goat, its food (cassava leaves, grass), and its
droppings. When the teacher shows the pile of dirt, a critical question arises: "It stinks, why
don't you just throw it away?" The teacher then guides the discussion with simple visual
aids (cycle images) and explains the concept of compost and its relationship to previously
observed plants. The key points recorded are:1) Children understand simple cause-and-
effect flows: Plants — eaten by goats — goat dung — become fertilizer — fertilize the
plants, 2) 10 children (56%) were able to reinterpret the relationship in their own language
when asked again a week later, and 3) Observations of ants and other decomposers added
to our understanding of the webs of life.

3.1.3 Observed Development of Ecoliteracy Skills

Based on the analysis of field notes, children's portfolios (pictures, works), and
mini-interviews with teachers, the development of ecoliteracy skills can be detailed as
follows:

a. Observation Abilities and Early Science Skills: Children not only see, but also begin to
classify and compare. For example, they can group leaves by color and size and predict
what will happen if the soil is not watered. This ability aligns with the development of
scientific process skills in early childhood [9].

b. Conceptual Understanding of Ecological Relationships: An evolving understanding of
isolated facts (""This is a flower") towards relational understanding ("Plants need water,
goat manure makes plants healthy™). Simple concepts of cycles and dependencies
began to take shape, which were the foundations of systems thinking [10].

c. Attitude of Empathy and Environmental Responsibility: There is a shift from viewing
nature as an object to treating it as a subject that deserves care. Children voluntarily
remind friends not to step on plants and show sad expressions when they see plants
withering. This caring attitude is a key affective component of ecoliteracy [11].

d. Communication and Reflection Skills: Post-exploratory discussions demonstrate
improved language skills for expressing experiences. Children use new vocabulary
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such as "fertile,” "wilt," and "fertilizer." They also begin to reflect on their feelings, for
example: "I love to see flowers bloom™.

e. Pro-Environmental Agencies and Initiatives: Some children (6 children/33%)
demonstrated initiatives through tangible actions outside of activity hours, such as
watering plants at home or collecting dry leaves to "make fertilizer." This shows the
internalization of values and the willingness to act (ecological agency).

3.2. Discussion
3.2.1. Implementation of Nature-Based Deep Learning in Early Childhood Learning

The results of the study show that the application of the Nature-Based Deep
Learning model at BA Aisyiyah Kalilandak occurs through three main stages: authentic
exploration, guided reflection, and conceptual application. This stage allows children to
gain direct experience of the natural environment while reflecting on these experiences.
This pattern aligns with Kolb's (1984) theory of experiential learning, which asserts that
meaningful learning occurs when concrete experiences are processed through reflection
and conceptualization in a continuous cycle.

In contrast to nature-based learning that is purely recreative or observational, this
approach is consciously designed to encourage children to build meaning from their
ecological experiences. The teacher acts as a facilitator, guiding children to ask questions,
formulate simple hypotheses, and reflect on their observations. This process makes outdoor
activities not only a means of exploration but also a vehicle for developing a deeper
conceptual understanding.

This practice reflects the principles of deep learning as stated by Alabi (2024):
learning that emphasizes active involvement, the meaning of experiences, and the
connection between concrete experiences and concepts. Thus, nature-based learning does
not stop at physical activity alone, but develops into a structured, meaningful, and
sustainable cognitive and affective process for early childhood development.

3.2.2. Development of Children's Cognitive Aspects and Science Process Skills

The implementation of Nature-Based Deep Learning has been proven to improve
children's ability to observe, classify, predict, and ask critical questions. Children not only
recognize natural objects descriptively but also begin to compare, classify, and relate new
experiences to previous ones. For example, children can explain the difference between dry
and wet soil texture and predict the impact if plants are not watered. These findings are
consistent with Lind's view [13] that exploratory experience is an important foundation for
the development of early childhood science process skills.

Children's understanding develops from factual knowledge to relational
understanding. Children not only identify plant and animal types but also begin to
understand cause-and-effect relationships in simple ecosystems, such as those among
plants, animals, and soil. This shows the formation of an early systemic mindset, at the
core of ecoliteracy, as stated by Armstrong [14]. These findings also reinforce Armstrong's
[14], Saputra & Afriyadi's [15], and Mariah et al.'s [16] research, which show that
environment-based learning is effective in improving children's ecological understanding,




1548 https://doi.org/10.58421/gehu.v5i1.1042

but this study adds a dimension: this understanding becomes more profound when
combined with structured reflection.

3.2.3. Formation of Attitudes of Caring and Empathy towards the Environment

In addition to the cognitive aspect, the study's results show significant development
in children's affective realm, especially in empathy and concern for the environment.
Children begin to show concern for plant condition, feel concerned about withered plants,
and remind friends not to damage the surrounding environment. This behavior reflects a
shift in the child's perspective, from seeing nature as a passive object to seeing it as a
subject that needs to be cared for and protected. As Hiola (2025) affirms, the affective
dimension is the main component in the development of ecoliteration.

These findings reinforce the findings of Villarosa [18] and Ismawati et al. [19],
which indicate that nature-based learning is effective in fostering an attitude of
environmental care in early childhood. However, this study shows that the formation of
such attitudes is influenced not only by direct experience but also by the reflective process
that accompanies it. Children are not only interacting with nature but are also directed to
understand the meaning of the ecological experiences they are having.

Through discussions and reflective dialogues, children begin to interpret their
relationship with the environment more consciously, so that the caring attitude formed is
more stable and potentially sustainable. Thus, nature-based learning, integrated with
guided reflection, not only develops emotional awareness but also strengthens the
internalization of ecological values in the daily lives of early childhood.

3.2.4. Strengthening Children's Agency and Pro-Environmental Behavior

The results showed that some children began taking pro-environmental action
outside formal learning contexts, such as watering plants at home or collecting dry leaves
for fertilizer. This shows that learning not only improves knowledge and attitudes but also
encourages the emergence of real behaviors that reflect the internalization of ecological
values. This phenomenon aligns with the concept of ecological agency, which emphasizes
the ability of individuals, including those in early childhood, to act as agents of change in
the context of the environment [20], [21].

These findings expand on the results of previous research, which generally ended at
increasing awareness or positive attitudes towards the environment [22], [23]. In this study,
Nature-Based Deep Learning was shown to bridge the gap between ecological awareness
and real action through hands-on experience, followed by reflection and conceptual
application. Thus, this approach has the potential to lay the foundation for sustainable
behavior from an early age.

3.2.5. Pedagogical Implications for Environment-Based Early Childhood Education
Learning
Pedagogically, the findings of this study confirm the importance of teachers as
facilitators of reflection and dialogue, rather than just conveyors of information. Teachers
encourage children to express opinions, formulate hypotheses, and reflect on their
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experiences, so that children are actively involved in the process of knowledge
construction. This practice aligns with the principles of deep learning, which emphasize
meaningful learning through problem-solving, collaboration, and critical reflection [24],
[25], [26].

The Nature-Based Deep Learning model applied in this study shows that nature-
based learning needs to be systematically designed to avoid becoming a purely exploratory
activity. Children's direct experience in the natural environment must be followed by
guided reflection and reinforcement of concepts to ensure learning is truly meaningful.
With this approach, outdoor activities serve not only as a means of play but also as a
medium for developing a deep ecological understanding.

The integration of experience, reflection, and conceptual application enables
children to develop a holistic, long-lasting ecological understanding. Therefore, this model
can be used as a pedagogical alternative in the development of an early childhood
education curriculum that is oriented towards continuous education and the strengthening
of character traits of caring for the environment from an early age.

4. CONCLUSION

This study successfully implemented a Nature-Based Deep Learning model
structured into three phases: authentic exploration, guided reflection, and conceptual
application, to develop early childhood ecoliteracy skills holistically. The results showed
that this approach not only improved cognitive abilities and early science processes, such
as observation, classification, and understanding of ecological relationships, but also
fostered empathy, concern, and responsibility for the environment. Furthermore, this model
fostered the emergence of ecological agency, as children began to take pro-environmental
action in their daily lives. Pedagogically, these findings emphasize the importance of the
teacher's role as a facilitator of reflection and dialogue, as well as the need for a systematic,
integrated nature-based learning design that enables direct experiences to be deeply
meaningful and sustainable.
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