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ABSTRACT

Received: 19 Qct 2025 This study aimed to design and validate an integrated curriculum model that synthesizes

Accepted: 23 Jan 2026 nature-based and digital education for first-cycle primary students. A mixed-methods
First Available: 17 Jun 2026 approach was employed. The qualitative phase used research synthesis based on Roberts’
Final Publication: 23 Sep 2026 six-stage model and thematic analysis of 18 selected studies. In the quantitative phase,

evaluation research was conducted using a researcher-developed questionnaire whose
content validity was confirmed by CVR with 12 experts and reliability by Cronbach’s alpha
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and agreement coefficient. The validated model is structured around the ten elements of the

Integrated curriculum, nature- . . . . .
g ’ Akker curriculum framework and encompasses four core dimensions: philosophical,

based education, digital strategic, infrastructural, and human. Expert evaluation results indicate strong internal
education, Akker model, coherence and high content validity, supporting the model’s practical applicability in
evaluation research primary education. The proposed model offers an effective and holistic framework for

harmonizing natural and digital learning experiences and provides a viable foundation for
balanced, future-oriented primary education.
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EXTENDED ABSTRACT
INTRODUCTION

Contemporary education systems are increasingly challenged to reconcile two
powerful and seemingly contradictory forces: the growing dominance of digital
technologies in children's lives and the simultaneous erosion of children's direct
engagement with natural environments. Global educational discourse emphasizes that
modern learners are being raised in a complex socio-ecological context characterized by
technological acceleration and environmental alienation, a condition that threatens
children's holistic development and ecological consciousness (1). This tension has
intensified in the post-pandemic era, where digital platforms have become essential
infrastructures of schooling and learning governance (2). While digital technologies offer
unprecedented opportunities for personalization, access, and innovation in education (11,
14), their unbalanced integration risks reinforcing sedentary lifestyles, weakening social
relationships, and deepening the disconnection between children and nature (17, 18).

Parallel research in environmental and early childhood education underscores the
irreplaceable value of nature-based learning experiences in fostering children's cognitive
growth, emotional regulation, physical health, and social competence (3-5). Nature-
centered pedagogies enhance self-regulation, resilience, creativity, and well-being while
cultivating ecological awareness and ethical responsibility (6, 7, 30). However, traditional
nature-based models alone are insufficient to prepare learners for the demands of digital
citizenship and technological fluency required in contemporary societies (34, 41).

Recent scholarship increasingly advocates for integrative educational models that
transcend the binary opposition between natural and digital learning environments. Hybrid
and eco-digital frameworks emphasize the constructive alignment of technology with
experiential outdoor learning, where digital tools function as catalysts for observation,
documentation, inquiry, and conceptual deepening rather than substitutes for authentic
experience (19, 20, 47). Such integration supports the development of higher-order thinking,
problem-solving, naturalistic intelligence, and environmental responsibility among
primary learners (22-24).

Curriculum research further indicates that fragmented disciplinary structures and
linear curriculum designs are inadequate for addressing the complexity of twenty-first-
century learning ecosystems. Contemporary models call for networked, holistic curriculum
architectures that balance cognitive, emotional, social, environmental, and technological

dimensions of learning (28, 35). Integrated curricula have been shown to enhance empathy,



engagement, democratic participation, and curricular justice among students (27, 36).
Nevertheless, existing studies often examine either digital education (12, 32, 33) or nature-
based education (6, 31) in isolation. Comprehensive, validated curriculum models that
systematically synthesize these domains for early primary education remain scarce (35, 45).

Against this backdrop, the present study addresses a critical gap by designing and
validating an integrated curriculum model that harmonizes nature-based and digital
education for the first cycle of primary schooling.

METHODS AND MATERIALS

This study adopted a mixed-methods research design combining qualitative
synthesis and quantitative evaluation. In the qualitative phase, a systematic research
synthesis was conducted following Roberts’ six-stage framework. Relevant international
and national studies on nature-based learning, digital education, curriculum integration,
and primary education published between 2010 and 2025 were identified, screened, and
analyzed. The final corpus comprised 18 high-quality studies.

Thematic analysis was applied through open, axial, and selective coding to extract
key curriculum components and structural dimensions. These findings were synthesized
into a preliminary integrated curriculum model.

In the quantitative phase, evaluation research was conducted to assess the validity
and coherence of the proposed model. A researcher-developed questionnaire was
constructed based on the qualitative findings. Content validity was established using the
Content Validity Ratio (CVR) with 12 domain experts, and reliability was confirmed using
Cronbach’s alpha and inter-rater agreement coefficients.

FINDINGS

The final integrated curriculum model was organized around four core dimensions:
philosophical, strategic, infrastructural, and human. These dimensions were
operationalized within ten curriculum elements: rationale, objectives, content, learning
activities, teacher roles, resources, grouping, time, space, and assessment.

Statistical analysis of expert evaluations indicated high content validity across all
components of the model. CVR values exceeded accepted thresholds for all items, and
reliability analysis yielded strong internal consistency coefficients. Experts confirmed the
internal coherence, conceptual alignment, and practical feasibility of the model for early
primary education.

Qualitative synthesis revealed that effective integration requires balanced attention

to experiential outdoor learning, digital documentation and inquiry, project-based
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activities, play-based learning, flexible learning spaces, teacher facilitation, learner agency,
and community participation.

DISCUSSION AND CONCLUSION

The findings demonstrate that meaningful integration of nature-based and digital
education is both conceptually viable and practically achievable when grounded in holistic
curriculum design. The proposed model offers a coherent framework for aligning
children’s developmental needs with the realities of contemporary digital ecosystems. By
embedding digital tools within authentic natural learning experiences, the model
transcends traditional pedagogical dichotomies and supports the cultivation of ecological
citizenship, technological fluency, and balanced personal development.

The model advances curriculum theory by operationalizing eco-digital learning
within a structured yet flexible architecture. Its multidimensional design enables schools
to foster cognitive growth, emotional well-being, social competence, environmental
responsibility, and digital literacy in an integrated manner. Importantly, the model
repositions technology as an instrument of enrichment rather than displacement of nature-
based learning.

In conclusion, the integrated curriculum model developed in this study provides a
robust foundation for transforming early primary education in response to ecological and
technological challenges of the twenty-first century. Its implementation can contribute to
the formation of resilient, adaptive, and ethically grounded learners capable of navigating

both natural and digital worlds with competence and responsibility.
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