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ABSTRACT: The rapid advancement of artificial intelligence (Al) has accelerated global discussions about the future of
education, giving rise to emerging frameworks such as Education 5.0 that emphasize human-centered values, ethical
technologies, and future-ready pedagogies. This study conducted a qualitative metasynthesis to examine how contemporary
research conceptualizes the evolving trajectories of Education 5.0, with particular focus on Al-powered learning
environments, equity considerations, pedagogical transformation, and institutional readiness. A systematic review of literature
published between 2020 and 2025 was carried out across major academic databases, and the included studies were analyzed
through iterative translation and thematic synthesis. Findings revealed five overarching themes that characterize Education
5.0: human-centered Al foundations, Al-enabled personalized learning, equity and ethical Al practices, teacher role
transformation, and institutional capacity-building. These themes were integrated into an emergent conceptual model
illustrating how technological innovation and human-centered educational principles intersect to shape future-ready learning
ecosystems. The study provides theoretical and practical insights for educators, policymakers, and institutions seeking to
design ethical, equitable, and transformative learning environments in an Al-driven era.
Keywords: Al-Powered Learning Environments, Education 5.0, Equity Issues, and Pedagogical Transformation,

L. INTRODUCTION

The rapid acceleration of artificial intelligence (Al) in recent
years has transformed nearly every sector of society,
prompting education systems worldwide to re-evaluate their
readiness for an increasingly digital and automated future. As
learning environments evolve, emerging visions such as
Education 5.0 emphasize not only technological advancement
but also the integration of human-centered values, ethical
systems, and equitable access [1]. Scholars have highlighted
the potential of Al-powered tools to enhance personalization,
support complex problem-solving, streamline assessment,
and offer new forms of learner support [2,3]. At the same
time, concerns related to digital inequality, algorithmic bias,
teacher preparedness, and institutional capacity continue to
shape global discourse [4]. These developments underscore
the need for a deeper understanding of how Al, pedagogy,
and educational systems converge to form the next generation
of learning ecosystems.

Despite growing interest in Education 5.0, existing research
remains fragmented, with many studies focusing narrowly on
isolated aspects of Al integration, such as adaptive learning
platforms, digital ethics, or teacher attitudes, without offering
a comprehensive theoretical map of how these elements
interact [5]. There is limited synthesis that explains how
human-centered Al foundations, equity considerations,
pedagogical transformation, and institutional readiness
coexist and mutually reinforce one another [6]. Furthermore,
the rapid pace of technological change has outpaced scholarly
attempts to conceptualize Education 5.0 holistically, leaving
gaps in understanding how current qualitative research
collectively envisions the future of teaching and learning in
Al-enhanced contexts [7]. This lack of integrative studies
makes it difficult for policymakers, educators, and
institutions to anchor their reforms in a clear, evidence-based
framework.

In response to these gaps, the present study conducts a
metasynthesis of qualitative research published between 2020

and 2025 to generate a higher-order conceptual model of
Education 5.0. Using Sandelowski and Barroso’s qualitative
integration framework, the study reinterprets and synthesizes
findings across diverse qualitative investigations to illuminate
how Al-powered learning environments, equity and ethical
considerations, pedagogical innovation, and institutional
readiness are constructed in contemporary research. By
translating cross-study insights into an emergent conceptual
model, this metasynthesis aims to provide a theoretically
grounded and comprehensive understanding of the future
trajectories of Education 5.0. The resulting framework offers
valuable implications for educators, policymakers, and
researchers seeking to design human-centered, equitable, and
technologically responsive learning environments suited for
the demands of a rapidly evolving educational era.
METHODS

This study used a metasynthesis research design guided by
Sandelowski and Barroso’s (2007) qualitative integration
framework, which emphasizes the systematic aggregation and
interpretive synthesis of findings from multiple studies.
Anchored in the interpretivist paradigm, the study examined
how Education 5.0 is conceptualized across literature,
particularly in relation to Al-powered learning environments,
equity, pedagogical transformation, and institutional
readiness. The aim was to develop a higher-order conceptual
model that explains how artificial intelligence and human-
centered educational principles are constructed and
experienced across diverse contexts. Rather than merely
summarizing results, the approach enabled reinterpretation of
cross-study insights to illuminate the emerging contours of
Education 5.0. The study followed Sandelowski and
Barroso’s seven-step process.

1. Formulating the Research Purpose and Question

This step involved clarifying the study’s purpose and
developing a conceptually grounded research question that
would guide the entire synthesis. The study aimed to theorize
the evolution and future trajectories of Education 5.0 as a
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human-centered, Al-enhanced educational paradigm. The
main research question asked how studies conceptualize the
future of Education 5.0 in relation to Al-powered learning,
equity, pedagogy, and institutional readiness. Sub-questions
explored dominant themes, interpretations of Al-pedagogy—
equity interactions, and future-oriented constructs. By
framing Education 5.0 as an ethically grounded and socially
negotiated ecosystem, this stage ensured the synthesis sought
interpretive depth rather than simple aggregation.

2. Conducting a Systematic Literature Search

A systematic search was conducted across Scopus, Web of

Science, ERIC, and Google Scholar using Boolean
combinations such as “Artificial Intelligence” AND
“Education  5.0,”  “Al-powered learning,”  “digital

transformation,” and “Al ethics.” Manual reference searches
supplemented database retrieval. To ensure contemporary
relevance, only studies published between 2020 and 2025
were included, capturing both foundational and emerging
perspectives on Al-driven, future-ready educational systems.
3. Appraising and Selecting Studies

A total of 850 records were identified through database
searching, and after removing 230 duplicates, 620 records
remained for title and abstract screening. Of these, 470
records were excluded for failing to meet the inclusion
criteria, leaving 150 full-text articles assessed for eligibility.
Following full-text review, 130 articles were excluded for
limited relevance and insufficient evidence, leaving 20
studies included in the final synthesis. The study appraisal
followed the PRISMA framework, progressing through the
stages of identification, screening, eligibility, and inclusion.
At the same time, the Critical Appraisal Skills Program
(CASP) Qualitative Checklist was wused to evaluate
methodological rigor, credibility, and conceptual relevance.
Studies were included if they presented substantial findings,
explicitly addressed Al and/or Education 5.0 themes within
educational contexts, were published between 2020 and 2025,
originated from reputable academic sources, and were written
in English; meanwhile, studies were excluded if they lacked
educational relevance, focused solely on technical Al
development without pedagogical implications, or contained
insufficient data to support meaningful synthesis.

4. Classifying the Studies

Selected studies were classified according to author and year,
educational and technological context, research design,
theoretical framework, and emerging findings. This allowed
the mapping of shifts in Al-education discourse, variations
across K-12, higher education, teacher training, and policy
settings, and differences in methodological and theoretical
orientations (e.g., phenomenology, grounded theory, critical
digital pedagogy). The extraction of themes and interpretive
insights, such as personalization, human—Al interaction,
digital inclusion, ethics, teacher role shifts, and systemic
readiness, formed the foundation for deeper synthesis.

5. Extracting and Synthesizing Findings

Inductive coding was used to identify recurring patterns and
conceptual constructs across studies. Constant comparison
and manual coding supported analytic coherence and
transparency. This stage clustered thematic elements such as
Al-driven personalization, ethical considerations, pedagogical
change, and institutional capacity. These clusters provided
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the basis for identifying the core dimensions of Education
5.0.

6. Synthesizing the Translations (Metasynthesis Proper)
Using reciprocal translation, the study reinterpreted findings
across sources to generate higher-order conceptual insights
explaining how Al-powered learning environments, equity,
pedagogical innovation, and institutional structures interact
within the Education 5.0 paradigm. This synthesis yielded
five major themes: human-centered Al foundations,
personalized learning, equity and ethical Al use, pedagogical
transformation, and institutional readiness, forming the
emergent Education 5.0 model.

7. Presenting the Final Synthesis

The final stage involved presenting the integrated conceptual
framework that captures the evolving trajectories of
Education 5.0. The synthesis demonstrates how human-
centered  values, Al-driven personalization, ethical
responsibility, pedagogical innovation, and systemic
readiness collectively shape future-ready education. The
resulting model offers theoretical and practical implications
for policymakers, educators, and institutions seeking to
implement ethical, equitable, and transformative Al-enhanced
learning environments.
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Figure 1. PRISMA flow chart
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1. RESULTS AND DISCUSSION

The results of this meta-synthesis reveal how Artificial
Intelligence is reshaping learning within the emerging
framework of Education 5.0. The analysis highlights key
patterns across studies, showing how Al supports human-
centered learning, personalized pathways, ethical and equity
considerations, shifting pedagogical roles, and institutional
readiness. These themes illustrate both the transformative
potential of Al and the challenges that accompany its
integration into educational systems. Together, they provide a
clearer picture of how Education 5.0 aims to harmonize
advanced technologies with meaningful, inclusive, and
future-ready learning.

Theme 1: Human-Centered Integration of Artificial
Intelligence in Learning Environments

Al-powered learning environments in Education 5.0
emphasize a human-centered paradigm in which technology
strengthens rather than replaces the teacher’s role [8,9]. These
systems leverage adaptive algorithms to personalize
instruction, enabling learners to follow flexible pathways
tailored to their needs and preferences. Such personalization
enhances engagement and mastery by providing real-time
feedback, customized tasks, and multimodal content delivery
[10]. However, effective integration requires teachers to
develop new competencies in data interpretation, digital
pedagogy, and ethical use of Al [11]. This theme highlights
the shift from traditional instruction to collaborative human-—
Al ecosystems that value both technological efficiency and
human insight. The human-centered orientation ensures that
socio-emotional learning, creativity, and critical thinking
remain central. This integration reflects Education 5.0’s goal
of harmonizing advanced technologies with the holistic
development of learners.

Theme 2: Al-Enhanced Personalized and Competency-
Based Learning Pathways

Education 5.0 positions personalized learning as a core
priority, leveraging Al to design competency-based pathways
that adapt to each learner’s strengths, weaknesses, and pace
[12,13]. Al tools can analyze learning behaviors, predict
performance  challenges, and recommend targeted
interventions that support mastery [14, 15, 16]. These insights
encourage continuous formative assessment and allow
learners to progress only when competencies are fully
developed. The theme demonstrates how Al reduces the
rigidity of time-bound curricula, enabling more flexible and
individualized trajectories. At the same time, it raises
questions about institutions' readiness to redesign curricula
around competencies rather than traditional seat-time models.
Personalized pathways also empower learners to take greater
ownership of their learning through self-regulation and
reflective ~ practices  [16,17].  Overall,  Al-driven
personalization aligns with Education 5.0’s mission to
cultivate empowered, future-ready learners.
Theme 3: Equity, Digital Inclusion,
Considerations in Al-Enabled Education
Ensuring equity and digital inclusion is a central concern as
education systems transition toward Al-powered ecosystems
[18,19]. The use of Al can widen existing inequalities if
marginalized learners lack access to devices, connectivity, or
supportive learning environments [20].  Furthermore,

and Ethical
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algorithmic bias and opaque decision-making processes pose
risks to fair assessment, placement, and personalization [21].
This theme emphasizes the need for robust ethical
frameworks that guide responsible Al deployment and protect
vulnerable learners. Schools and policymakers must consider
data privacy, security, and transparency to build trust among
stakeholders. Equity also requires designing culturally
responsive and linguistically inclusive Al systems that reflect
diverse learner contexts [22]. Addressing these issues ensures
that Education 5.0 supports, not undermines, social justice
and inclusive educational participation.

Theme 4: Transformation of Pedagogical Practices in the
Age of Al and Education 5.0

The integration of Al in Education 5.0 compels teachers to
rethink pedagogical methods, shifting from knowledge
transmission toward facilitation, mentorship, and higher-
order learning [23]. Educators must adopt instructional
designs that blend human expertise with Al-driven insights to
create interactive, collaborative, and inquiry-based learning
experiences [24]. This transformation encourages teachers to
focus on socio-emotional support, creativity, critical thinking,
and ethical reasoning, domains that Al cannot fully replicate.
Al tools also automate routine tasks such as grading and
content generation, allowing teachers to dedicate more time
to meaningful instructional engagement [25]. However,
pedagogical transformation depends on  continuous
professional development that equips teachers with digital,
analytical, and reflective skills. Teachers must learn to
interpret Al outputs critically rather than rely on them
unquestioningly [26]. This emerging pedagogy reinforces
Education 5.0’s emphasis on human—technology synergy in
the learning process.

Theme 5: Institutional Readiness, Policy Frameworks,
and Future Directions for Education 5.0

The success of Education 5.0 depends on institutions'
readiness to update policies, infrastructure, professional
standards, and governance systems to support Al-powered
innovations [27]. Schools and higher education institutions
must adopt holistic digital transformation strategies that
address curriculum redesign, technological investment, and
capacity-building initiatives [28, 29]. This theme highlights
the need for national and local policy frameworks that
regulate the ethical use of Al while promoting innovation and
educational equity. Institutions also require strong leadership
that cultivates a culture of experimentation, collaboration,
and data-driven decision-making [30]. Additionally, future
directions must consider emerging technologies such as
immersive extended reality, blockchain credentialing, and
human—Al co-creation platforms. Institutional readiness also
extends to stakeholder engagement, ensuring that teachers,
students, and communities are active participants in shaping
the future of learning. Coherent policies and well-prepared
systems determine whether Education 5.0 can achieve its
transformative potential.

Al-Enabled Human-Centered Education 5.0 Ecosystem
Model (AHEE-5.0 Model)

The emergent model derived from this meta-synthesis
positions Education 5.0 as a human-centered learning
ecosystem in which Artificial Intelligence serves as an
enabling partner rather than a replacement for educators. At
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the core of this ecosystem is human—Al synergy, in which Al
strengthens teaching and learning by extending teachers’
capacity for feedback, monitoring, and learner support while
preserving human judgment and relational care. Consistent
with the qualitative evidence across studies, Al integration is
framed as valuable only when it amplifies holistic learner
development, particularly socio-emotional growth, creativity,
ethical reasoning, and critical thinking that remain uniquely
human competencies. Within this system, Al-enhanced
personalization serves as the learning engine, supporting
adaptive instruction, real-time formative assessment, and
individualized learning experiences responsive to learners'
pace and needs. This personalization aligns with Education
5.0’s commitment to competency-based learning, where
mastery progression replaces rigid time-bound curricula and
encourages learner ownership. However, the studies also
emphasize that meaningful personalization requires teachers
to interpret Al-generated insights critically rather than accept
algorithmic outputs unreflectively. Thus, the model highlights
that Al contributes to future-ready learning only when it is
integrated through pedagogical intentionality and human-
centered educational values.
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Figure 2. Al-Enabled Human-Centered Education
5.0 Ecosystem Model (AHEE-5.0 Model)

At the same time, the emergent model clarifies that the
Education 5.0 transformation is sustainable only when equity,
digital inclusion, and ethical governance are embedded as
protective mechanisms within Al-enabled learning systems.
The synthesis shows that Al may widen inequality if
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marginalized learners lack devices, connectivity, and
supportive environments, and if algorithmic systems carry
biases that disadvantage specific cultural, linguistic, or socio-
economic groups. As a result, ethical safeguards such as
transparency, privacy protection, data security, and culturally
responsive Al design become essential conditions for
inclusive participation. In parallel, the model emphasizes a
reconfiguration of pedagogy, with teachers shifting from
content transmission to facilitation, mentoring, and higher-
order learning design. At the same time, Al automates routine
tasks and supports differentiated instruction.  This
instructional shift depends on continuous professional
development that strengthens teachers’ digital pedagogy,
analytics literacy, and ethical decision-making capacities.
Finally, the synthesis highlights institutional readiness and
policy ecosystems as system enablers, requiring leadership,
infrastructure,  curriculum redesign, and stakeholder
engagement to guide responsible innovation. Taken together,
the model presents Education 5.0 as an interconnected
ecosystem where Al-driven transformation succeeds only
when personalized learning, ethical inclusion, pedagogical
renewal, and institutional governance are coherently aligned.

1. CONCLUSION & RECOMMENDATIONS

The results of this meta-synthesis affirm Education 5.0 as a
human-centered, ethically grounded, and technologically
empowered framework for the future of learning. The
emergent model highlights five interconnected dimensions,
human-centered Al, personalized learning, ethical and
equitable implementation, pedagogical transformation, and
institutional readiness, showing that meaningful Al
integration depends not only on technological capability but
also on strong values, fairness, and supportive policies.
Education 5.0 ultimately positions Al as a partner in learning,
ensuring that innovation strengthens rather than replaces
human agency and the core purpose of education.

Based on these insights, several recommendations emerge.
Institutions may establish clear human-centered Al policies
that promote transparency, data protection, and fairness,
especially for marginalized learners. Continuous professional
development is essential to help teachers navigate Al-
enhanced pedagogies and take on roles that emphasize
facilitation, mentorship, and inquiry. Governments and
school leaders may also invest in equitable digital
infrastructure so that all learners can benefit from adaptive
and competency-based tools. Curriculum development may
integrate flexible, personalized learning pathways aligned
with  Al-driven assessment and differentiation. Future
research may explore context-specific implementations of
Education 5.0, particularly in underserved communities, to
ensure culturally responsive and socially just innovations.
Together, these directions support an education system that is
innovative, equitable, and firmly human-centered.
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