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Abstract — This study explored the lived experiences of science teachers in implementing
Education 4.0 in teaching science at Eastern Visayas Regional Science High School (EVRSHS) to
understand how educational paradigm shifts influences instructional practices, professional
identity, and learning environments. Using a qualitative transcendental phenomenological design,
data were collected through in-depth semi-structured interviews with ten (10) science teachers and
analyzed following Moustakas’ procedures, including bracketing, horizonalization,
phenomenological reduction, clustering of meanings, and synthesis of textural and structural
descriptions leading to the essence of the phenomenon. Findings revealed that Education 4.0
implementation is a transformative yet complex experience characterized by five invariant themes:
navigating technological adaptation, reconstructing professional identity, negotiating institutional
support and contextual constraints, witnessing student transformation and skill development, and
sustaining commitment amid digital equity concerns. Teachers experienced a shift toward student-
centered, technology-enhanced instruction while addressing challenges related to infrastructure,
access, and learner variability, demonstrating resilience and commitment to inclusive learning.
The study further developed a Contextualized Education 4.0 Framework integrating technological,
pedagogical, institutional, and ethical dimensions to support sustainable implementation. These

findings provide insights for improving educational practices in digitally evolving contexts.
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I INTRODUCTION

The Fourth Industrial Revolution has significantly transformed economic, technological,
and social systems worldwide, compelling educational institutions to adopt Education 4.0 as a
learner-centered and technology-integrated approach that promotes adaptability, digital
competence, and the development of 21st-century skills (Tan et al., 2021; Gonzalez-Pérez &
Ramirez-Montoya, 2022; UNESCO, 2023). Global policy frameworks further reinforce this
transformation by emphasizing higher-order thinking, digital literacy, equitable access to quality
education, and the meaningful integration of technology to achieve sustainable educational
development (OECD, 2022; UNESCO, 2023; UNESCO, 2024). In the Philippine context, national
development agendas such as Ambisyon Natin 2040 and policy directions from NEDA advocate
for a globally competitive and technologically proficient citizenry, while recent findings from
EdCom II (2023-2025) reveal continuing concerns regarding teacher quality, foundational
learning, and digital readiness. To address these challenges, the Department of Education has
implemented initiatives such as the Learning Continuity Plan, ICT4E Framework, and
MATATAG Agenda; however, issues related to infrastructure, access to digital resources, and

teacher preparedness remain significant barriers to effective implementation (Locion et al., 2022).

Within science education, emerging technologies including simulations, virtual
laboratories, and artificial intelligence have demonstrated potential to enhance inquiry-based
learning and conceptual understanding, although their effectiveness largely depends on teachers’
capacity to integrate them meaningfully into pedagogical practices (Makransky et al., 2021; Zhao
et al., 2022; Locion et al., 2022). These challenges are particularly evident in regions such as
Eastern Visayas, where socio-economic and infrastructural conditions influence the adoption of
Education 4.0. As a specialized science high school, Eastern Visayas Regional Science High
School (EVRSHS) has adopted technology-integrated instructional practices, including learning
management systems, Al-assisted tools, and blended learning approaches, making it a relevant
context for examining the realities of Education 4.0 implementation. Despite the growing body of
literature on digital transformation, limited research has explored the lived experiences of teachers,
particularly how they interpret, construct meaning from, and navigate the challenges of
implementing Education 4.0 in classroom settings. Addressing this gap, the present

phenomenological study investigates the lived experiences of science teachers at EVRSHS in
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implementing Education 4.0 in science instruction, with the aim of uncovering the meanings and
themes embedded in their experiences and developing a contextualized educational framework

that supports the integration of 21st-century skills in science education.

Literature Review

Education 4.0 represents a fundamental transformation of teaching and learning that aligns
educational systems with the demands of the Fourth Industrial Revolution through the integration
of technology, learner-centered pedagogies, and competency-based approaches (Tan et al., 2021;
Gonzélez-Pérez & Ramirez-Montoya, 2022; UNESCO, 2023). Rather than merely incorporating
digital tools into traditional instruction, it redefines how knowledge is created, delivered, and
applied, particularly in science education where inquiry, experimentation, and conceptual
understanding are central. Technologies such as simulations, virtual laboratories, immersive
environments, and blended learning platforms enhance engagement, higher-order thinking,
problem-solving, and conceptual learning when aligned with pedagogical goals (Makransky &
Petersen, 2021; Schleicher, 2022; Zhao et al., 2022). Consistent with constructivist principles,
Education 4.0 also promotes the development of 21st-century skills—including critical thinking,
collaboration, communication, creativity, and learner autonomy—through active participation,
inquiry-based learning, and gamified instructional approaches (Chiu et al., 2021; Rawat & Yadav,
2024; Schleicher, 2022).

The implementation of Education 4.0 has significantly transformed the role of teachers
from knowledge transmitters to facilitators, learning designers, and mediators of knowledge
construction within technology-rich environments (Redecker & Punie, 2023). The emergence of
artificial intelligence further supports personalized and adaptive learning through real-time
feedback, differentiated instruction, and data-driven decision-making, although concerns
regarding ethics, privacy, transparency, and algorithmic bias necessitate responsible
implementation (UNESCO, 2023). Effective integration of technology requires teachers to adopt
flexible, student-centered approaches that foster collaboration, interaction, and meaningful
learning experiences (Bond et al., 2021; Chiu et al., 2021; Zhao et al., 2022). However, successful

implementation is highly dependent on institutional support, including leadership, infrastructure,
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policy alignment, access to resources, and sustained professional development that strengthens
both technological and pedagogical competencies (Darling-Hammond et al., 2022; OECD, 2023;
UNESCO, 2023).

Despite its transformative potential, Education 4.0 faces persistent challenges related to
infrastructure, access to technology, digital literacy, teacher preparedness, and educational equity,
particularly in developing and rural contexts (Hodges et al., 2022; Konig et al., 2023; Parveen et
al., 2024). These contextual realities influence how teachers and learners experience and navigate
digital transformation, requiring continuous adaptation to local conditions and available resources.
While existing literature has extensively examined technological effectiveness, student outcomes,
and policy initiatives, limited attention has been given to the lived experiences of teachers,

especially within provincial science high school settings.

The reviewed literature collectively establishes that Education 4.0 is a multidimensional
and evolving educational paradigm where technology serves as a catalyst for learner-centered,
inquiry-driven, and competency-based instruction rather than an end in itself. Across studies, a
consistent finding is that digital tools—including artificial intelligence, simulations, and
immersive technologies—can significantly enhance student engagement, collaboration, and
higher-order thinking when aligned with appropriate pedagogical strategies (Makransky &
Petersen, 2021; Chiu et al., 2021; Zhao et al., 2022). The literature further emphasizes that teachers
play a central role in this transformation, as their capacity to design, adapt, and facilitate learning
determines the effectiveness of Education 4.0 implementation (Bond et al., 2021; Redecker &
Punie, 2023). However, research also consistently highlights persistent barriers such as inadequate
infrastructure, limited access to digital resources, insufficient training, and broader equity
concerns, particularly in developing and rural contexts (Hodges et al., 2022; Konig et al., 2023;
Parveen et al., 2024). Taken together, these studies suggest that successful implementation of
Education 4.0 depends on the interaction of technology, pedagogy, institutional support, and
contextual realities (Darling-Hammond et al., 2022; OECD, 2023; UNESCO, 2023). Nevertheless,
a clear gap remains in understanding how teachers actually experience, interpret, and navigate
these complexities in real classroom settings, particularly in provincial science high schools. This

gap underscores the need for phenomenological inquiry to capture the lived realities of teachers
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and inform the development of a more contextualized and responsive framework for science

education.

I1. METHODOLOGY

This study employed a qualitative research design using a transcendental
phenomenological approach to explore the lived experiences of science teachers in implementing
Education 4.0 in science instruction. Guided by Moustakas’ (1994) phenomenological procedures,
including epoche, horizontalization, and the synthesis of meanings and essences, the study sought
to understand both what teachers experienced and how contextual factors influenced those
experiences. Data were collected through expert-validated semi-structured interviews, which used
open-ended and probing questions aligned with the research objectives to encourage participants
to describe their experiences in their own words. The study was conducted at Eastern Visayas
Regional Science High School (EVRSHS) in Catbalogan City, Samar, a public science high school
implementing Education 4.0 initiatives such as learning management systems, artificial
intelligence-assisted tools, blended learning, digital assessments, and faculty development
programs. Ten (10) purposively selected science teachers, consisting of five Junior High School
and five Senior High School teachers with varied backgrounds and direct experience in
technology-integrated instruction, participated in the study. Interviews were conducted in private
settings, audio-recorded with consent, supplemented by field notes, and continued until data

saturation was reached.
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TABLE 1
CO-PARTICIPANTS’ PROFILE
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P03 F 53 EVRSHS SHS 31 31 PHD
P04 F 48 EVRSHS SHS 20 20 MAT
P05 M 33 EVRSHS SHS 6 6 Bachelor
P06 M 28 EVRSHS JHS 8 8 MAT
P07 F 33 EVRSHS JHS 13 13 MAED
P08 M 31 EVRSHS JHS 7 7 Bachelor
P09 M 42 EVRSHS JHS 32 32 PHD
P10 F 30 EVRSHS JHS 9 9 MAT

Data collection continued until data saturation was achieved. Saturation was determined
when subsequent interviews yielded no new thematic insights or experiential dimensions related

to the phenomenon.

Transcriptions were produced using digital tools and manually verified to preserve
accuracy, including participants’ speech patterns, code-switching, pauses, and emotional
expressions. Member checking was conducted to confirm transcript accuracy and enhance
trustworthiness. Data analysis followed the transcendental phenomenological process of
bracketing researcher biases, identifying significant statements, formulating meanings, clustering
themes, and developing textural and structural descriptions that captured the essence of
participants’ experiences. FEthical standards were wupheld through informed consent,

confidentiality, pseudonyms, and secure data storage, while trustworthiness was ensured through
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credibility, dependability, confirmability, and transferability strategies such as member checking,

peer debriefing, reflexive journaling, audit trails, and rich contextual descriptions.

TABLE 2
STUDY DURATION OVERVIEW
The study was conducted from December 2025 to March 2026. The research process
began with bracketing, interview guide development, and validation. This was followed by the
conduct of in-depth interviews with selected participants and the organization of field data. After
data collection, the interviews were transcribed and subjected to member checking to ensure
credibility and accuracy. The final phase involved the consolidation of findings, revisions based
on the recommendations of the adviser and panel of evaluators, and the preparation of the final

manuscript.

Dec Jan Feb Mar

Phase Activities 2025 2026 2026 2026

Phase 1: Bracketing Bracketing (Reflexivity and Bias

and Interview . - v
Validation Identification)
Review of Related Literature and v
Development of Interview Guide
Validation of Interview Guide (Expert v
Review)
Revision and Finalization of Interview
. v
Guide
Phase 2: In-Depth Recruitment and Scheduling of
. . v
Interviews Participants
Conduct of In-Depth Interviews v v
Field Note Documentation v v
Data Organization and Management v v
Phase 3: Data
Processing and Transcription of Interview Data v

Validation

Member Checking and Verification of
Responses
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Dec Jan Feb Mar

Phase Activities 2025 2026 2026 2026

Consolidation of Findings and Theme

Development v
Phase 4: Finalization Revision Based on Adviser's Comments
. . . Vv
and Revision and Recommendations
Revision Based on Panel Evaluators' v
Comments and Recommendations
Finalization of the Manuscript and v

Preparation of Final Output

Note: All phases of the study were completed within the prescribed timeline. The final manuscript
was refined through a series of revisions based on the recommendations of the adviser and panel

of evaluators before the preparation and submission of the final research output.

III. RESULTS AND DISCUSSION

The presentation of results is systematically organized, with the purpose of understanding
the essence of the co-participants’ lived experiences in the utilization of Education 4.0 in teaching
science. In every theme, participants’ statements are explicitly presented to preserve the
authenticity and richness of their narratives. Consistent with the transcendental phenomenological
approach of Moustakas (1994), the analysis follows a rigorous process of horizonalization,

meaning formulation, clustering of themes, and synthesis of textural and structural descriptions.

Synthesis of the Significant Experiences of the Participants in Implementing Education 4.0

in Science Teaching

The collective experiences of the participants show that the implementation of Education
4.0 in science teaching is a complex and transformative process that reshapes instructional
practices, teacher roles, and student learning experiences by shifting from traditional teacher-
centered instruction to more interactive, student-centered, and technology-enhanced approaches
(Bond et al., 2021). Digital tools such as simulations, virtual reality, and interactive platforms were

found to significantly enhance student engagement, inquiry, and conceptual understanding by
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enabling experiential and real-world application of scientific concepts, consistent with findings
that immersive and technology-mediated environments promote deeper learning and higher-order
thinking (Makransky & Petersen, 2021; Zhao et al., 2022). This transformation also reflects the
evolving role of teachers as facilitators, learning designers, and innovators who support
collaboration, autonomy, and knowledge construction, indicating a broader shift in teaching beliefs

toward constructivist and experiential pedagogy (Redecker & Punie, 2023; Chiu et al., 2021).

However, the findings also reveal persistent challenges, including technological
limitations, infrastructure gaps, varying student readiness, and the need for continuous pedagogical
adaptation, underscoring that digital transformation is context-dependent and non-linear (Konig et
al., 2023; Hodges et al., 2022). Institutional factors such as resource availability, connectivity,
policy support, and school leadership further shape the effectiveness of implementation,
highlighting the importance of digital equity and institutional readiness (Parveen et al., 2024).
Despite these constraints, participants reported significant benefits such as improved engagement,
enhanced critical thinking, collaboration, and teacher professional growth, aligning with evidence
that technology-enhanced learning environments foster active and collaborative learning
(Schleicher, 2022). Overall, the findings emphasize that successful implementation of Education
4.0 requires a holistic approach that integrates pedagogy, technology, and institutional support,
alongside sustained professional development, infrastructure improvement, ethical use of
technology, and systemic reforms to ensure meaningful, inclusive, and future-ready science

education (Darling-Hammond et al., 2022; OECD, 2023; UNESCO, 2023).
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TABLE 3
FORMULATED THEMES FROM THE EXTRACTED MEANINGS OF THE
SIGNIFICANT EXPERIENCES OF THE PARTICIPANTS

Meanings Clustered Sub-Themes Emergent
Meanings Themes
Teaching shifts from Integration of Technology Integration in Navigating
traditional to Technology in Instruction Technological
technology-mediated Teaching Adaptation
instruction Practices
Digital tools enhance Technology-Driven Student
engagement and Engagement
participation
Technology Technology-Enhanced
improves conceptual Conceptual Learning
understanding
Teaching requires Adaptive Use of  Adaptive Teaching in Digital
adaptability and Technology Environments
continuous learning
Teachers evolve into  Transformation ~ Evolving Roles of Teachers Reconstructing
facilitators and of Teacher Roles Professional
innovators Identity
Teaching beliefs shift Constructivist and Inquiry-
toward constructivist Oriented Teaching
and inquiry-based
approaches
Teachers develop Professional Professional Growth and
confidence and Identity Innovation
reflective practices Development
Infrastructure and Institutional and  Infrastructural Support and Negotiating
resources affect Resource Factors Limitations Institutional
implementation Support and
School leadership Institutional Support Systems Contextual
and training Constraints
influence teaching
Student readiness Learner and Learner Variability and
and access affect Contextual Contextual Readiness
learning Conditions
Digital tools enhance ~ Transformation Inquiry-Based Learning Witnessing
inquiry and of Student through Technology Student
experimentation Learning Transformation
Students develop Development of 21st Century and Skill
autonomy and Skills Development
collaboration
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Learning becomes
experiential and
meaningful
Challenges include
unequal access and
engagement gaps
Teachers
demonstrate
resilience despite
challenges
Ethical and
purposeful use of
technology is
necessary

Experiential and Applied

Learning
Digital Digital Divide and Equity Sustaining
Inequality and Issues Commitment
Challenges amid Digital
Teacher Resilience and Equity Concerns
Commitment
Ethical Ethical and Inclusive
Considerations Technology Use
in Digital
Teaching

The findings show that Education 4.0 has transformed science teaching from traditional,
teacher-centered instruction into more interactive, student-centered, and technology-enhanced
learning environments where tools such as simulations, virtual reality, and interactive platforms
improve student engagement, collaboration, inquiry, and conceptual understanding. Students
became more active and independent learners, while teachers shifted their roles from knowledge
transmitters to facilitators, mentors, and innovators who guide learning and support meaningful,
real-world application of science concepts. This transformation also contributed to teachers’
professional growth, adaptability, and confidence in using digital tools for instruction. Overall, the
experiences reveal that Education 4.0 is a dynamic and complex process shaped by the interaction
of technology, pedagogy, and institutional factors. Teachers navigated both opportunities and
challenges, including technological adaptation, limited resources, infrastructure constraints,
workload demands, and varying student readiness, while also witnessing improved student
engagement and skill development. The essence of the phenomenon is that implementing
Education 4.0 is a continuous and negotiated process where teachers constantly adapt and innovate
to sustain meaningful learning. The study concludes that effective implementation requires a
holistic approach that includes strong institutional support, adequate infrastructure, continuous
professional development, ethical use of technology, and learner-centered practices to ensure

quality and inclusive science education in the digital era.
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Output of the Study

FIGURE 1. LOCION’S EDUCATION FRAMEWORK
(A CONTEXTUALIZED EDUCATION FRAMEWORK)
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LOCION’S EDUCATION FRAMEWORK
A Contextualized Education Framework
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Part V: Implications and Future Directions

10. Implications for Educational Quality
11. Future Directions

Final Integrative Synthesis

Foreword

Education in the 21st century is undergoing profound transformation, shaped by rapid
technological advancements and evolving societal demands. While Education 4.0 is often
associated with digital innovation, its implementation within the Philippine basic education system
reveals deeper complexities that extend beyond technology. These include disparities in access,

variations in teacher preparedness, and the need for strong institutional and policy support.

This framework was developed in response to these realities, grounded in the lived
experiences of teachers who navigate these challenges daily. It recognizes that meaningful
transformation is not solely dependent on technological adoption, but on how educators interpret,
adapt, and integrate innovation within their specific contexts. Teachers are positioned as central
agents of change, whose professional growth and reflective practices drive sustainable educational

reform.

The Locion’s Education 4.0 Framework presents a structured yet flexible model that
integrates leadership, pedagogy, professional development, infrastructure, competencies, and
equity. By aligning with DepEd priorities and UNESCO’s global education agenda, it offers a
comprehensive approach to transforming education in a way that is both context-responsive and
future-oriented. Ultimately, this framework aspires to contribute to a more inclusive, effective, and

meaningful learning experience for all.

— JAYBEN P. LOCION

Author/Researcher
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About the Framework

Purpose and Scope

Key Focus Areas:
o Classroom-level transformation (instruction, pedagogy, assessment)
o System-level conditions (leadership, infrastructure, equity)

e Alignment with DepEd and UNESCO frameworks
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The Locion’s Education 4.0 Framework provides a research-based and policy-aligned
model that guides digital transformation in Philippine basic education by integrating instructional
practices with systemic conditions. It ensures that innovation is not limited to technology use but
extends to improving teaching quality, strengthening institutional support, and promoting inclusive
learning environments. By bridging classroom realities with policy directions, the framework

supports sustainable and meaningful educational change.

Guiding Foundations
Research-Based Foundations

Analytical Process:

Textural descriptions (what teachers experienced)

Structural descriptions (how experiences were shaped)
o Composite synthesis (shared patterns)

Essence formulation

The framework is grounded in phenomenological research that captures teachers’ lived
experiences, revealing that Education 4.0 is a contextually mediated and system-supported process
of professional transformation shaped by both individual and systemic factors. This ensures that
the framework reflects authentic practice and supports dynamic, experience-driven educational

change.
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Policy Alignment (DepEd and UNESCO)

DepEd Alignment:
e MATATAG Curriculum
o Philippine Professional Standards for Teachers (PPST)
e Inclusive Education Framework

o Digital Education initiatives

UNESCO Alignment:
e SDG 4 (Quality Education)
e ICT Competency Framework for Teachers
e Transforming Education Agenda

The framework aligns with DepEd and UNESCO to ensure coherence with both national
reforms and global priorities, allowing it to support inclusive, equitable, and sustainable education

while remaining adaptable across diverse educational contexts.

Part I: Context and Rationale

1. Understanding the Educational Context

Key Contextual Factors:
e Diverse learner backgrounds and needs
e Teacher workload and evolving roles

e Unequal access to technology and resources
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o Institutional and policy constraints

The Philippine basic education system presents a complex environment where
transformation must be context-sensitive and responsive to varying conditions. Teachers operate
within diverse settings that influence how Education 4.0 is implemented, making it essential to
adopt flexible and inclusive approaches that address real-world challenges rather than assuming

uniform readiness.

2. Summary of Research Findings

Emerging Patterns:

Continuous technological adaptation

Professional identity reconstruction

Institutional negotiation

Equity-driven challenges

The study shows that Education 4.0 is experienced by teachers as a continuous and
evolving process shaped by adaptation, reflection, and contextual realities, reinforcing the need
for a framework that integrates technological, pedagogical, and systemic dimensions to achieve

meaningful transformation.

Part II: Framework Structure and Components
3. Framework Goals and Intended Outcomes
Goals:

e Enhance teaching effectiveness
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o Strengthen teacher competence
e Promote inclusive learning
o Develop future-ready learners

The framework aims to improve educational quality by aligning teaching practices with the
demands of a rapidly changing educational landscape, ensuring that teachers are competent,
learners are supported inclusively, and outcomes are focused on developing relevant and

transferable skills for real-world application.

4. Guiding Principles

Core Principles:
e Systems-Based Transformation
e Teacher-Centered Professional Growth
e Equity-Conscious Education

The framework is guided by principles that ensure transformation is holistic, sustainable, and
inclusive, emphasizing the interconnected nature of educational systems, the central role of
teachers in driving change, and the importance of equity in ensuring that all learners benefit from

innovation.

5. Framework Components and Dimensions
5.1 Institutional Leadership Mediation
e Aligns vision, policy, and implementation

e Supports teachers and resource allocation
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Institutional leadership ensures that innovation is effectively guided and sustained through clear
direction, policy alignment, and support systems that enable teachers to implement meaningful

changes.

5.2 Professional Knowledge Integration (TPACK-Oriented)
o Integrates technology, pedagogy, and content
e Encourages reflective and adaptive teaching

This dimension highlights teachers’ ability to integrate knowledge domains and adapt practices to

enhance learning outcomes in a dynamic educational environment.
5.3 Context-Responsive Infrastructure Adaptation

e Adapts to available resources

e Supports flexible learning modalities

This ensures that implementation is feasible and inclusive by aligning technological practices with

contextual realities.
5.4 Constructivist Pedagogical Transformation
e Promotes learner-centered approaches
e Encourages active and inquiry-based learning

This dimension ensures that pedagogy remains the foundation of transformation, enhancing

engagement and meaningful learning.
5.5 Competency-Oriented Instructional Design
e Focuses on skills and application

e Prepares learners for real-world challenges
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This aligns instruction with future demands, emphasizing practical and transferable

competencies.
5.6 Equity-Conscious Implementation

e Promotes inclusion and fairness

e Addresses disparities

This ensures that transformation is inclusive and accessible to all learners.
Part III: Transformational Processes and Implementation
6. Transformational Processes
Key Processes:

e Adaptation

e Reflection

e Professional growth

Transformation is viewed as a continuous process where teachers adapt to changes, reflect
on their practices, and grow professionally, ensuring sustained and meaningful educational

improvement.

7. Implementation Guide
Implementation Phases:
e Orientation and training
e Classroom integration

e Monitoring and feedback
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o Institutionalization

Implementation requires a structured yet flexible approach that supports teachers from
initial training to sustained practice, ensuring long-term impact through continuous evaluation and

institutional support.

Part IV: Evaluation and Sustainability
8. Evaluation Tools and Indicators
Indicators:

e Teacher development

e Student competencies

e Inclusivity and engagement

Evaluation ensures that the framework’s impact is measurable, guiding improvements in

both teaching and learning outcomes.

9. Sustainability Plan

Strategies:
e Leadership support
o Continuous professional development
e Policy alignment

Sustainability is achieved by embedding the framework into institutional systems and

practices, ensuring long-term effectiveness.
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Part V: Implications and Future Directions
10. Implications for Educational Quality
Key Contributions:

e Improved pedagogy

o Empowered teachers

e Inclusive learning

The framework enhances educational quality by ensuring that innovation leads to

meaningful improvements in teaching and learning.

11. Future Directions

Future Focus Areas:
o Emerging technologies
o Expanded implementation
e Continuous refinement

The framework remains adaptable to future developments, ensuring its relevance in

evolving educational contexts.

Final Integrative Synthesis

The Locion’s Education 4.0 Framework presents a comprehensive, system-oriented model
that integrates leadership, pedagogy, teacher development, infrastructure, competencies, and
equity into a unified approach aligned with DepEd and UNESCO priorities, redefining Education

4.0 as a holistic and inclusive process that supports sustainable and meaningful learning for all.
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V. CONCLUSION

The findings of the study show that the implementation of Education 4.0 transforms
science teaching into a more interactive, learner-centered, and technology-driven process.
Teachers move away from traditional lecture-based instruction and adopt strategies that encourage
engagement, inquiry, collaboration, and real-world application of scientific concepts. Technology
becomes a tool that supports meaningful and experiential learning, allowing students to become
more active participants in the learning process. At the same time, teachers are required to adapt
their teaching practices, develop new competencies, and continuously improve through

professional growth and learning.

The study also reveals that implementing Education 4.0 is a complex and multifaceted
process influenced by technological, pedagogical, institutional, and ethical factors. Teachers
experience challenges related to technological adaptation, professional identity reconstruction,
institutional support, student development, and digital equity concerns. These experiences
highlight that digital transformation in education is not only about using technology but also about
creating a balanced and holistic system that supports meaningful teaching and learning. The
development of Locion’s Education 4.0 Framework further confirms that effective implementation
depends on the interaction of pedagogy, technology, institutional support, and equity
considerations. The framework serves as a guide in understanding and improving digital

transformation in science education.
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