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Foreword

Today, the rapid development of artificial intelligence presents both new opportunities and new
responsibilities for education systems. The question is no longer whether Al will influence education,
but how it can be harnessed to expand learning opportunities while preserving the human values at the
heart of education.

This report examines that question through the lens of Smart Education. Our understanding of Smart
Education goes beyond the adoption of digital technologies or Al tools alone. It refers to an approach that
thoughtfully integrates pedagogy, governance and technology to create learning systems that are more
responsive to the diverse needs of learners, teachers and societies. Smart Education places educational
purpose at the centre, ensuring that technology serves learning, strengthens human capabilities and
contributes to sustainable development.

Across seven regions of the world, this report explores how countries are integrating Al and digital
technologies within diverse educational, social and economic contexts. For some, Smart Education is
reflected in national digital platforms serving millions of learners; for others, it is about maintaining
learning in fragile environments or supporting teachers with new tools. Together, these experiences
demonstrate that there is no single pathway to Smart Education, but there are shared aspirations and
common lessons.

Guided by ten Smart Education indicators, the report examines both educational outcomes and the
conditions needed to sustain them. The findings consistently show that technology alone does not

transform education. Meaningful change depends on capable teachers, effective leadership, sound

governance and sustained investment.

Three messages emerge across all regions. First, equity remains a central concern. Access to technology
must be accompanied by opportunities for meaningful learning, particularly for those who have
traditionally been underserved. Second, teachers remain the cornerstone of educational transformation.
Their professional judgement, supported by continuous learning, determines whether Al enriches
teaching and learning. Third, governance has not kept pace with technological change. Stronger
frameworks for data security, ethics and accountability are essential if Al is to serve the public good.

The regional reports also look ahead, presenting possible futures for Smart Education while recognising
that lasting progress depends on long-term vision and sustained commitment. National initiatives such
as China's vision for future schools and the African Union's Agenda 2063 illustrate how education, science
and technology can contribute to inclusive and sustainable development.

The report aligns with the Education 2030 Agenda by contributing to ongoing efforts to ensure inclusive
and equitable quality education and lifelong learning opportunities for all. At the same time, it recognises
that emerging developments beyond 2030 will require education systems to respond to new challenges
and opportunities by looking beyond immediate technological trends, towards long-term thinking about
how education can be more equitable, resilient and responsive to the needs of all learners.

The report is also informed by the ongoing collaborative efforts of Beijing Normal University (BNU) and
the UNESCO Institute for Information Technologies in Education (IITE) through joint projects, research
initiatives and international cooperation. The organisation of the annual Global Smart Education
conferences and the establishment of the Global Smart Education Network (GSENet) are concrete
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examples of how this partnership has contributed to advancing dialogue, knowledge exchange and
practical approaches for implementing Smart Education.

This report has been made possible through the commitment of the GSENet partners and the many
experts who contributed their knowledge and experience. We are deeply grateful for their collaboration
and for the dedicated support provided by the SLIBNU team throughout this process. It is our hope that
the report will strengthen international cooperation and contribute to wiser, more inclusive decisions as
education systems navigate an increasingly Al-enabled future.

p,% §

Dr Ronghuai Huang Dr Shafika Isaacs
Co-Dean Director a.i
Smart Learning Institute of BNU UNESCO IITE
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Executive Summary

Artificial intelligence (Al) is reshaping education at unprecedented speed, creating new opportunities to
improve teaching, learning and educational management while raising complex questions about equity,
governance and human agency. As education systems increasingly adopt intelligent technologies, the
central challenge is no longer whether Al will influence education, but how it can be governed to advance
educational goals, safeguard human values and ensure that no learner is left behind.

The GSE 2026 Report examines the global transition towards Smart Education through evidence
gathered from GSENet's international webinar series and regional analyses spanning Africa, the Arab
Region, Asia, Europe, Latin America and the Caribbean, North America, and the Pacific. Drawing on
contributions from education leaders, researchers, teachers and learners representing more than twenty
countries, the report provides a global assessment of current progress, emerging challenges and future
directions for Smart Education in the age of Al.

Four global messages

Four overarching findings emerge across all regions.

First, Al should strengthen rather than replace human judgement. Participants consistently emphasized
that technology is most effective when it augments teachers' professional expertise, creativity and
decision-making instead of automating core human relationships in education.

Second, equity remains the defining challenge of Smart Education. While Al offers significant
opportunities to expand access and personalise learning, many existing technologies do not reflect local
languages, cultures and educational contexts, particularly in low-resource settings. Without deliberate
policy interventions, Al risks reinforcing existing educational inequalities.

Third, teachers' roles are evolving rapidly. Across all regions, educators are moving beyond content
delivery towards learning design, facilitation, mentoring and the ethical use of Al. This transformation
requires sustained investment in professional learning and institutional support.

Fourth, governance has not kept pace with technological change. Although Al adoption is accelerating,
coherent frameworks for data governance, accountability, transparency and ethical implementation
remain underdeveloped in many education systems.

Together, these findings demonstrate that Smart Education is fundamentally a process of educational
transformation rather than technological adoption alone.

Regional perspectives

Regional analyses reveal diverse pathways towards Smart Education while highlighting common
priorities.

Sub-Saharan Africa illustrates both the opportunities and constraints of rapid digital transformation.
Mobile technologies, public-private partnerships and national teacher development initiatives are
expanding educational access, yet infrastructure limitations, teacher shortages and contextual relevance
remain significant barriers.
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The Arab Region reflects substantial diversity, ranging from advanced national Al strategies in high-
income countries to education systems operating under conflict and humanitarian crises. Economic
disparities continue to shape access to Smart Education across the region.

Asia demonstrates the most extensive government-led implementation of Smart Education through
large-scale national digital platforms. The principal challenge is ensuring that substantial investments
translate into meaningful improvements in teaching quality and learning outcomes.

Europe has established strong foundations in ethical governance, regulation and human-centred
Al. Nevertheless, implementation remains uneven, assessment frameworks continue to evolve and
institutional capacity varies considerably across countries.

Latin America and the Caribbean are experiencing accelerating digital transformation through emerging
national policies and system-wide initiatives. However, limited governance capacity and unequal access
continue to threaten equitable implementation.

North America is characterised by a highly innovative but decentralised landscape. State and institutional
autonomy has generated diverse approaches to Al integration, producing significant innovation
alongside fragmented governance and inconsistent implementation.

The Pacific demonstrates how Smart Education can be adapted to geographically dispersed and resource-
constrained contexts through blended approaches combining digital technologies with radio, offline
resources and regional collaboration.

Cross-cutting findings

Despite differing regional contexts, several common patterns emerge.

Teacher capacity represents the single most significant enabling factor for successful Smart Education, yet
investment in professional learning consistently lags behind investment in technological infrastructure.
Data governance remains an area of widespread weakness, with few education systems possessing
comprehensive frameworks for privacy, security and responsible Al use. Sustainable financing also
remains a concern, as many initiatives depend on short-term external funding rather than long-term
national investment.

To assess progress, the report applies a framework of ten indicators encompassing both educational
performance and system capacity. Strongest performance is observed where institutions are mature
and teacher support is sustained. Across all regions, however, data security and governance remain the
weakest-performing dimension, representing a critical vulnerability for future development.

Looking ahead

The report identifies three possible trajectories for Smart Education between 2026 and 2030. The most
probable future is one of continued but uneven expansion, with growing disparities in implementation
and capacity. More transformative futures include the emergence of sovereign Al ecosystems, Al-
enabled credentialing and increasingly hybrid models of education. The preferred future envisions

Smart Education that is intentionally designed to promote equity, strengthen teacher agency, support
multilingual and culturally responsive learning, ensure transparent governance and build resilient
education systems. This preferred future would help accelerate progress towards achieving the targets of
SDG 4.
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Strategic priorities
The findings point to several priorities for action.

Governments should treat teacher development as a prerequisite for Al adoption, establish coherent
governance frameworks, invest in equitable digital infrastructure to ensure resilience in education
systems. Educational leaders should foster teacher-led innovation, evaluate technologies according

to their educational value and ensure that equity remains central to planning and implementation.
Practitioners should strengthen Al literacy, integrate Al in ways that enhance learning rather than
replace professional judgement and adopt assessment approaches that value higher-order thinking and
reasoning.

Conclusion

The GSE 2026 Report concludes that the future of Smart Education will be determined not by
technological innovation alone but by the capacity of education systems to govern its use in ways

that advance educational quality, equity and human development. Across all regions, sustainable
transformation depends on coherent alignment between technology, pedagogy, curriculum, assessment
and governance. While regional contexts differ, the evidence consistently shows that investing in teachers,
strengthening governance and prioritising equity are the essential foundations for Smart Education that
benefits all learners.
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«  ADB - Asian Development Bank
«  AfCFTA - African Continental Free Trade Area
« Al - Artificial Intelligence

-  BECF - Basic Education Curriculum Framework
(Kenya)

«  (CBC- Competency-Based Curriculum (Kenya)
«  (CBE - Competency-Based Education

«  CEIBAL - Plan Ceibal (Uruguay's digital
education project)

«  CHED - Commission on Higher Education
(Philippines)

- DIKSHA - Digital Infrastructure for Knowledge
Sharing (India)

« E-CAIR - Education Centre for Al Research
(Philippines)

«  EADTU - European Association of Distance
Teaching Universities

«  GAI/GenAl - Generative Artificial Intelligence
«  GCC- Gulf Cooperation Council

«  GDPR - General Data Protection Regulation
(EU)

+ ILO - International Labour Organization

+  KICD - Kenya Institute of Curriculum
Development

+ LLM - Large Language Model
+ LMS - Learning Management System
«  MOOC - Massive Open Online Course

«  NeLC - National eLearning Center (Saudi
Arabia)

«  NEP - National Education Policy (India)

List of Abbreviations

ODFL - Open, Distance and Flexible Learning

OECD - Organisation for Economic Co-
operation and Development

OER - Open Educational Resources

PacREF - Pacific Regional Education
Framework

PBEQ - Pacific Board for Educational Quality

SDAIA - Saudi Data and Artificial Intelligence
Authority

SKSI - Samoa Knowledge Society Initiative

TALIS - Teaching and Learning International
Survey

TEL - Technology-Enabled Learning

UUNDP - United Nations Development
Programme

UNESCO - United Nations Educational,
Scientific and Cultural Organization

UNICEF - United Nations Children's Fund

USAID - United States Agency for International
Development
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Chapter 1 Smart Education in the Age of Al

Status of Al in Education Globally

Generative Al (GenAl) has moved decisively

from an emerging technology to an embedded
reality across global education systems (Stanford
Institute for Human Centered Al, 2026). This
report documents that GenAl tools are now being
used in educational contexts ranging from K-12
classrooms to higher education institutions, with
adoption accelerating at a pace that continues to
outstrip both institutional policy and pedagogical
preparation. This rapid diffusion is not confined
to technologically advanced nations; rather, it
reflects a global phenomenon in which students
and educators are incorporating Al into daily
academic practices, often without formal
guidance or institutional oversight (Chiu, 2025).
Indeed, a comprehensive meta-analysis by Tlili et
al. (2025) confirms that Al is now integrated into
various aspects of education, including lesson
planning, assessment, tutoring, writing, research,
administration, and self-study, underscoring

the breadth and depth of Al's penetration into
educational practice globally.

In its Digital Education Outlook 2026, the
Organisation for Economic Co-operation and
Development (OECD) offers an assessment:
GenAl is fundamentally transforming education
both within and outside of traditional teaching
and learning paradigms (OECD, 2026). This
transformation is propelled by the ubiquitous
availability of Al tools, their increasingly user-
friendly interfaces, and their widespread use
without institutional regulation or control.
However, the OECD provides a significant
caveat: Al can enhance learning outcomes

only when implemented within a well-defined
pedagogical framework. Without such guidance,
Al risks expanding students' ability to perform
tasks without genuine learning, creating a
performance-understanding disconnect that
undermines educational goals (Dong et al.,

2025). This challenge is compounded by the fact
that even with significant investment in digital
infrastructure, learning outcome disparities
persist, suggesting that isolated technological
interventions are insufficient and that systemic,
multi-dimensional reform is required (Liu et al.,
2026).

This concern is also echoed by UNESCO (2025a),
that states that Al is not merely a tool for
automation but a catalyst that challenges the
purpose, values, and responsibilities of education
systems. The UNESCO report emphasizes that
technical performance alone is insufficient;
human judgment, responsible implementation,
transparency in use, and a renewed emphasis on
learning goals must guide the integration of Al.
This perspective aligns with the findings presented
in Radical Solutions for Artificial Intelligence

and Digital Transformation in Education, which
explores the role of Al in enabling transformation
across diverse educational contexts, including

in learning innovation, learning management
systems, data analytics, strategic planning and
governance (Burgos et al., 2024). Taken together,
these publications underscore the complexity of
the issue. Yet, determining the global prevalence
of Alin education in 2026 is a challenge as no
comprehensive authoritative dataset exists to
measure it worldwide (Xu, 2025).

Smart Education

The overall trend of Al integration falls under

the paradigm of “Smart Education’, a strategic
approach that leverages intelligent technologies
to revolutionize learning spaces, tailor teaching
methods, and create inclusive, adaptive education
systems. Smart Education fundamentally
reimagines teaching, learning, governance, and
content to equip learners for a dynamic world,
while advancing equity, quality, and relevance
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in the digital era (Huang et al., 2024). Al is not

just a technological solution but a catalyst for
pedagogical shifts, institutional development,
and systemic transformation in the realm of Smart
Education.

Marking 2025 as the inaugural year of Smart
Education, China is integrating intelligent
technologies across the entire teaching-learning
process, reforming educational philosophy,
systems, models, content, methods, and
governance to establish new talent standards
and high-quality educational development.
President Xi stressed balancing technological
reform with core educational missions: updating
teaching tools and student competencies while
maintaining the focus on enlightening minds,
nurturing spirits, and cultivating problem-solving
abilities (Ministry of Education of China. 2025).
The Ministry of Education enriched the National
Smart Education Platform with “moral-intellectual-
physical-aesthetic-labor” digital resources to
foster well-rounded development at all levels of
education.

At the 2026 World Digital Education Conference,
Minister Huai Jinpeng highlighted the National
Strategy for Digital Education which has expanded
accessible high-quality resources, personalized
learning platforms, cross-sector collaboration,
and sector-wide digital transformation. With

the goal of becoming a leading education
country by 2035, he underscored values
education, intelligent thinking and creativity,
research commercialization, and teachers’ digital
competence, and proposed three international
initiatives: building consensus on Al-empowered
transformation, jointly developing new
educational models, and co-constructing a new
ecosystem for educational governance (Ministry
of Education of China. 2026).

While China already has a mature system in place,
order to understand the status of Smart Education
across the different regions of the world, we
examine research evidence across four areas:
policy and governance, teachers, students, and
lifelong learning.

Policy and Governance

The development of institutional policy is
advancing, but unevenly across regions and types
of institutions. In 2025, UNESCO conducted a
survey of higher education institutions and found
that only 19 percent of the institutions had formal
policies on Al, while 42 percent were in the process
of developing policies. Europe and North America
are the most advanced in this respect, with about
70 percent of institutions having established or in
the process of developing guidance, as compared
to 45 percent in Latin America and the Caribbean
(UNESCO, 2025c¢). In a comprehensive study on
the global understanding of Smart Education,
Huang et al. (2024) analyzed 48 digital education
policies from Africa, the Americas, Asia-Pacific and
Europe, and found that the primary concern in the
vision and planning of digital education policy is
the development of a high-quality, inclusive and
sustainable digital education ecosystem.

Teachers

The TALIS 2024 survey reveals that there are large
regional differences in teachers' use of Al, with
Asia-Pacific countries at the forefront, with around
75 percent of teachers using Al in Singapore and
the UAE, and 66 percent in Australia. In Europe,
there are significant internal differences, with
Eastern European countries such as Albania (52
percent) and Romania (46 percent) much more
advanced than Western European countries such
as France (14 percent). In addition to usage rates,
the survey reveals that teachers are most likely to
use Al for practical applications, such as creating
lesson plans (64 percent) and summarizing
topics (68 percent), while 72 percent are worried
about academic dishonesty and 66 percent are
concerned about inaccurate recommendations.
The most significant obstacle to adoption is not
school policy but a lack of skills: 75 percent of non-
users report that they lack knowledge or training
in Al, and 76 percent of teachers in Singapore
have received Al training, compared to 9 percent
in France, highlighting that regional success is
less about access to technology and more about
systematic investment in teacher preparedness
and competence (TALIS 2024).
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A secondary analysis of TALIS 2024 data by Xu
(2025) shows that 53.5% of Shanghai's junior
high school teachers used Al in their teaching in
the previous year, which is significantly higher
than the OECD average of 36.3%. This puts
Shanghai on par with Singapore and the UAE

as a global leader in Al adoption. Xu (2025) also
categorizes the use of Al into three categories:
shallow-level (content generation to support
teaching), deep-level (personalized learning with
adaptive technologies), and complex-level (VR/
AR integration for higher-order skills training).
Shanghai teachers were more proficient in deep
and complex-level applications, with 58.3% using
Al to assess student engagement or performance,
compared to less than one-third of teachers in
Singapore and OECD countries.

Students

The use of Al in higher education is more
widespread than in K-12.1n a 2025 survey of 1,041
undergraduate students in the United Kingdom,
92 percent of respondents reported using some
type of Al tool, and 88 percent reported using
generative Al (GenAl) to complete assessment-
related tasks, a significant rise compared to 53
percent the year before. Interestingly, only 36%
of these students reported that their institution
provided them with training in Al skills, indicating
that there is a gap between the use of technology
and formal training (Watermeyer et al., 2025).

A survey of 400 respondents from 90 countries
conducted by UNESCO (2025b) revealed that nine
out of ten respondents had used Al in their daily
work, but more than half were not fully confident
of the effectiveness of Al in teaching or research.

In K-12 settings, data from the United States
shows that 54 percent of middle and high school
students reported using Al for schoolwork in
2025, with use rising by grade level, 41 percent of
middle schoolers compared to 61 percent of high
schoolers (Doss et al., 2025). Similarly, a nationwide
survey of over 8,500 Chinese students found that
more than 60 percent of primary and secondary
school students had used Al, with nearly one in
five doing so regularly (China Youth and Children
Research Center, 2025). These figures suggest

that while K-12 adoption is substantial, higher
education students report notably higher usage
rates, potentially reflecting greater academic
demands and access to institutional resources.

In the context of continuing education and
professional practice, the UNESCO (2025b) survey
revealed that 25% of the universities surveyed had
encountered ethical challenges related to Al,, such
as students' excessive dependence on Al tools,
copyright issues, and research bias.

Lifelong Learning

Alis also influencing lifelong learning and
professional development outside of formal
education environments. Recent studies show
that about 10% of adults worldwide use ChatGPT,
with 49% of their interactions related to learning
activities such as tutoring, creative development,
health and cooking, which is a major shift
towards self-directed learning through GenAl
(UNESCO UIL, 2025a). Investment trends reported
by HolonlQ (2025) and Stanford Institute for
Human-Centered Al (2025) show that investors
are increasingly aware of the importance of Al in
workforce development and lifelong upskilling,
and are looking for platforms that have a clear link
to employability outcomes.

In the workplace, Al-backed education is
becoming more common as companies are
increasingly under pressure to ensure that
their employees' skills are up to date, and

Al technologies are increasingly influencing
employee training programmes in cognitive,
affective, and behavioural aspects. However,
technical, ethical, legal and pedagogical issues
persist (Kazanci-Yabanova, 2025).

The gap between Al use and formal training in
higher education settings (Watermeyer et al.,
2025) could create similar challenges for lifelong
learning systems in preparing learners for an Al-
enhanced workforce. To address this, UNESCO
has created a new self-learning course for adult
educators based on the Digital Empowerment
for Lifelong Learning Teaching and Andragogy
(DELTA) Framework, which aims to provide adult
educators with basic and practical knowledge
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to help them understand and manage new
technologies and Al in inclusive learning
environments (UNESCO UIL, 2025a). The course
covers ethical issues, adaptive and assistive
technologies, and the application of GenAl in
instructional design, assessment, and learner
engagement. In addition, major Al companies
such as Anthropic, OpenAl, and Google have
introduced educational offerings, further blurring
the lines between Al platforms and edtech, and
potentially challenging traditional education
systems (UNESCO UIL, 2025b). This convergence
has led to the need for public Al infrastructure,
including open algorithms, datasets, and learning
platforms, to provide inclusive, equitable, and
quality learning opportunities throughout life
(UNESCO UIL, 2025a).

Emerging Trends in Al and Education

There is an emergence of Al agents that are
moving beyond chatbots to plan, guide, and
evaluate complex workflows, and the OECD

has identified three models of human-machine
collaboration: replacement, complementarity, and
augmentation, with augmentation being the most
promising as it maintains teacher expertise (Kim,

2026; OECD, 2026). Al is also becoming a necessity
in education rather than just an option for
efficiency. UNESCO has established frameworks
for students and teachers (2025g; 2025h) that
have made Al literacy a key competency, and
thirty countries have adopted them, while nine
countries have introduced national frameworks
(UNESCO, 2025a). Human agency and control
have also been the central focus around the world.
OECD and UNESCO highlight human-centred
teaching, human rights, and the role of humans

in decision-making (OECD, 2026; UNESCO, 2025g;
2025h). Finally, a counter-trend of resistance has
emerged, based on concerns about cognitive
development, academic honesty, and educational
goals (Doss et al., 2025). UNESCO (20254, p. 112)
that states "teaching is inherently relational...
which cannot be automated" showing that
educators, learners, and communities are active
agents calling for technology to align with human
values.

The emphasis on agency and governance raises
the question: “who is leading the way for the
integration of Al in education?”

SHAPING Al OR BEING SHAPED BY Al?: Voices from the field: GSENET

Panels/Webinars

The theme of this report is the fundamental
tension in the current debate on education and
Al: are we shaping Al to serve educational values
and or are we being shaped by Al systems that are
built elsewhere, typically by commercial actors
with market-driven motivations?

Shaping Al suggests that education systems are
proactive in harnessing the affordances of Al to
transform teaching and learning. This proactive
strategy includes capacity building in Al literacy,
curriculum standards, investment in publicly
accessible Al tools that focus on educational
outcomes, ethical principles that safeguard
student data and well-being, local language
models that do not ignore linguistic diversity,
and systematic redesign of assessment. Teachers

should be actively involved in the co-design of Al
systems, ensuring that tools are designed to meet
the actual needs of learners and that they are
grounded in educational values (UNESCO, 2025a).

Being shaped by Al is a passive adaptation scenario
in which institutions, teachers, and students
adapt to available tools. In this reactive setting,
proprietary platforms set the default rules for
writing, feedback, learning pathways, academic
integrity, data collection, and most fundamentally,
what is deemed as successful learning outcomes.

This conflict leads to the question: Who is at
the steering wheel: educators, learners, public
institutions, communities, or Al companies? As
Al-based education is here to stay (Doss et al.,
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2025) the question is whether education systems
will proactively shape Al to reflect the values of
education or whether they will permit Al systems
to influence education in line with market logic
and standards set by a few powerful technology
companies (OECD, 2026). UNESCO's (2025a, p. 8)
stance is clear: "Al is not the future of education, it
is the future of educators".

In order to explore the complex impact of Al on
educational leadership, teacher practice, learner
experience, and lifelong learning, the Global
Smart Education Network (GSENet) organised two
panels and five webinars during 2025-2026 with
voices of stakeholders from over 20 countries. This
section provides an analytical synthesis of the
main themes, tensions and insights that emerged
in the discussions.

Theme 1: The Agency-Automation Tension

A recurring theme throughout the panels/
webinars was the balance between the potential
of Al and the need to maintain human control.

A common thread in all the discussions was

that while Al should complement, not replace
human judgment, the rapid pace of technological
evolution can hinder this goal.

Educational leaders highlighted the importance
of "domesticating" Al, which involves a systematic
process of access, adoption, integration, and
responsible use, where technology serves
educational purposes rather than defines

them. This view is in line with Filgueiras et al.
(2024), who state that Al should be used for
educational purposes and not as a force that
drives change. The panel/webinar discussions,
however, uncovered a disconnect between
aspiration and reality: leaders expressed their
commitment to human-centred Al, but they also
spoke of institutional pressures to implement Al
quickly, sometimes for competitive reasons and
stakeholder expectations, rather than pedagogical
ones.

Teachers also reported a similar conflict. They
saw Al as a tool that could handle repetitive tasks
and free up time for more meaningful human
interaction. However, they expressed concern

about maintaining professional autonomy and the
risk of deskilling as Al takes over tasks traditionally
requiring professional judgment. Interestingly, the
participants repeatedly emphasized the need for
augmentation (Al as an extension of professional
judgment), while recognizing that the tools

they were using were frequently designed for
replacement or complementarity, driven by the
commercial interests of the technology vendors,
not pedagogical values.

The agency-automation conflict was experienced
by learners and youth as a fear of cognitive
offloading and loss of critical thinking. During the
discussions, young people expressed ambivalence
about Al, appreciating its convenience but also
expressing concerns about its impact on their
intellectual growth and critical thinking. This
ambivalence indicates that learners are not mere
consumers of Al but active participants in its
evaluation, challenging the narrative of uncritical
Al use.

Theme 2: The Equity-Inclusion Imperative

Equity and inclusion were key issues throughout
all panels/webinars. Participants repeatedly
emphasized the need for Al to be culturally,
linguistically, and contextually responsive to
diverse learners, rather than follow a one-size-fits-
all approach. This perspective aligns with Kotsis
(2025), who emphasizes the need for adaptive and
transparent feedback systems that cater to the
needs of individual learners, and with Lazanyuk et
al. (2025), who argue that Al can either exacerbate
or mitigate inequalities, depending on the access
to infrastructure, digital literacy, and governance
capacity.

The discussions, however, uncovered a disconnect
between the rhetoric and implementation of
equity. Leaders expressed their intentions to
tackle digital divides and algorithmic biases,

but also recognized that resource limitations,
infrastructure gaps, and a lack of Al literacy
among educators and learners hinder these
intentions. This disconnect was especially stark
when participants from the Global South shared
their experiences with Al tools created in and for
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the Global North, which do not consider local
languages, cultural contexts, and infrastructural
realities.

The equity-inclusion imperative also surfaced

in the conversation about the Al literacy divide.
Participants emphasized that unequal access to
Al knowledge and skills could be as important

as traditional digital inequalities. This concern
aligns with the findings of Khodabin and Arsalani
(2025) who suggest that Al literacy must be
considered as a right and be addressed by equity-
focused policies and community-based initiatives.
Participants, however, took this argument

further, highlighting that Al literacy is not just
about technical skills, but also about ethical
considerations, critical thinking, and the ability to
engage in Al governance.

There is a consensus that Al should promote
equity, but the prevailing paradigm of Al
development and procurement is commercial,
with the primary goal of benefiting shareholders.
This structural misalignment suggests that equity
commitments are largely aspirational and could
remain so without substantial public investment
in Al literacy, infrastructure, and context-specific
tools. The webinar conversations indicated that
achieving equity will not be possible without a
reimagining of the development, funding, and
governance of Al tools.

Theme 3: The Transformation of Professional
Roles

The third key theme that emerged from the
webinars was the shift in professional roles

in education. This shift for leaders was from

a hierarchical governance structure to more
distributed and collaborative leadership.
Participants discussed how Al is changing the
nature of authority, as educators, students, and
informal leaders are increasingly playing a role
in institutional innovation and decision-making.
This view is consistent with that of Dai et al. (2025)
who define distributed leadership as one of the
defining features of Al-enabled organisations.
Webinar participants also noted that leaders are
still accountable for establishing institutional

vision, delegating authority, resolving conflicts,
and holding others accountable. Distributed
leadership was therefore seen not as the lack of
leadership but as a reconfiguration of leadership
roles in more collaborative systems.

The shift in teacher roles was even more dramatic.
Participants proposed that Al is changing the
role of teachers from content delivery to learning
design, facilitation, mentoring, and socio-
emotional support. Al can handle tasks like
lesson planning, grading, and administrative
duties, freeing up time for teachers to focus on
meaningful human interaction and enriching
learning experiences. This view aligns with Creely
and Carabott's (2025) insight that Al can boost
teacher efficiency while freeing up time for more
meaningful pedagogical tasks. The participants
also recognized the need for substantial
investment in professional development, as
many teachers are not Al-literate or have the
pedagogical skills necessary to effectively
incorporate Al into their teaching.

The shift in roles for learners was from passive
consumers of knowledge to active co-creators of
Al-enhanced education. Participants emphasized
the need to cultivate skills like creativity,
interdisciplinary thinking, and ethical judgment,
and that Al should complement rather than
supplant these abilities. This view is in line with
Romero (2025), who calls for a transition from
consumption to co-creation in Al-supported
learning. But webinar participants also pointed
out that this transition will need substantial
institutional support, such as opportunities for
learners to engage in Al training, governance
and design processes. Learners were particularly
concerned about future employment and of being
accused of plagiarism and cheating.

The shift in professional roles identified,is both a
challenge and an opportunity. The challenge is
that educational systems are not equally equipped
to facilitate the changes. The promise is that Al
can help free up time for teachers and students

to focus on more meaningful and human-centred
learning experiences.
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Theme 4: The Governance Gap

Another key theme that emerged throughout the
discussions was the governance gap between

Al adoption and institutional policy. Participants
highlighted the importance of governance
structures that go beyond technical and
operational issues to include ethical, social, and
pedagogical considerations for Al integration.
This view is consistent with that of Rogerson and
Sherman (2025), who emphasize the importance
of considering the use of Al in public education
in relation to school demographics, fairness,
different cultural understandings of privacy,

and the broader context of Al surveillance. The
panels/webinars also highlighted a number

of tensions in governance approaches. Some
participants called for international cooperation
to tackle the environmental, ethical, and societal
impacts of Al, while others raised concerns about
digital sovereignty and the centralization of Al
technologies in a few countries. This tension, as

noted by Hamadeh and Amin (2025), also poses
significant questions regarding the balance
between global cooperation and local autonomy.

The governance gap was a recurring theme where
the speed of technological change was outpacing
the ability of institutions to keep up with matters
of governance. This is not a phenomenon
exclusive to Al, but it is especially pronounced in
education, where governance systems are often
slow to change and adapt. Creating Al policies

is not enough to fill the governance void; it is

also essential to reimagine the way educational
institutions make decisions about technology.
This rethinking needs to consider issues of
procurement, data security, ethical oversight,

and accountability, by engaging all stakeholders:
educators, learners, parents, and communities.
What were the overarching trends of Al
integration in the different regions of the world?

Al Integration in Education Systems Across Regions

The integration of Al in education is unfolding
unevenly across the globe, shaped less by
technological potential alone than by distinct
regional priorities, governance models, and
infrastructural realities (Zhu et al. 2025). While
some regions pursue rapid, government-led
adoption, others prioritize regulatory safeguards,
mobile-driven leapfrogging, or grassroots
experimentation (Chigbu & Makapela, 2025).
Together, these divergent trajectories reveal not

a single global Al-in-education narrative, but a
complex landscape where each region’s approach
reflects its unique educational challenges, cultural
values, and capacity for systemic change.

Asia: Government-Led Integration and
Emerging National Frameworks

Asia is advancing a government-led and large-
scale model of Al integration in education, setting
it apart from other regions. While implementation
hurdles remain in some contexts, national efforts
signal a decisive shift toward an Al-enhanced

educational future. (Rogerson & Sherman,

2025). The government-led Al integration in
education is one of the most advanced in the
world. In Singapore, the Ministry of Education

has integrated Al-powered tools into the national
Student Learning Space platform, which includes
teaching and learning assistants that guide
students' thinking through a series of questions to
support metacognition (Kim, 2026). China and the
UAE have officially entered the era of Al education
by introducing Al education in the 2025-26 school
year (Stanford Institute for Human Centered Al,
2026).

China outlines a series of measures to advance
the transformation of education through Al,
under the banner of the Education Construction
Plan (2024-2035) (Xinhua News Agency, 2025). In
addition to the impressive results of Shanghai's
deep-level Al integration, China has implemented
Al integration into its education system at scale.
India has become a prominent voice in defining a
vision for Al in public education. While the Indian
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government has been more explicit than China
and the United States in articulating a vision for
how Al can be used to reshape public education
for the better, implementation challenges remain
(Rogerson & Sherman, 2025).

Africa: Leapfrogging with mobile and context
specific tools

Africa is leapfrogging through mobile tools
and teacher-focused solutions, not costly
infrastructure. Despite resource challenges,
growing momentum from national frameworks
and UNESCO collaborations points to a
sustainable, context-driven path forward.

The World Bank has documented the large scale
Al-enabled learning gains in Edo State, Nigeria,
and digital learning in Kenya. A 2025 case study
by the World Bank on the disruptive potential

of Alin education systems in low and middle
income countries highlights that successful
implementation of Al in education systems must
be defined by the identification of educational
problems and then investing in teacher capacity
as the basis of sustainable change (Srinivasan &
Twinomugisha, 2025).

Rogerson and Sherman (2025) report that while
countries across Africa are interested in using

Al for educational purposes, they continue

to struggle with infrastructure and resource
issues. Countries such as Benin, Burundi, Céte
d'lvoire, Egypt, Tanzania, and Nigeria are actively
creating national Al competency frameworks for
teachers and students through UNESCO's South-
South cooperation framework (UNESCO, 2025¢).
Countries such as Namibia, Ethiopia, Tanzania,
Nigeria and Mauritius have developed national
level Al initiatives. For instance, Nigeria's Open
School Initiative is working towards a faculty-
centric strategy for Al literacy, and the Mauritius
Institute of Education is developing Al and digital
skills in teacher education (UNESCO, 2025e).

Europe: Regulation and Trust

The European approach to Al in education is much
more regulatory. The European Commission's
Al Act of the European Union is the first legal

framework on Al, which emphasizes trustworthy,
human centric Al (European Commission,

2025). Article 4 of the Al Act, is compulsory and
enforceable and requires providers and deployers
of Al systems to ensure sufficient Al literacy of
employees and other users of the system. (DLA
Piper,2025).

Despite the European Union's considerable
resources for Al in education, implementation
has proceeded at a slow pace because of the
compliance demands stemming from the Al Act
(Rogerson & Sherman, 2025). This regulatory-first
approach is different from the adoption-focused
models in Asia and the Middle Eastexemplifying
the general European phenomenon of “adhering
to humanistic educational traditions” (Xu, 2025).
This cautious, human-centric approach has led to
slower adoption and lower teacher usage setting
it apart from other regions.

Latin America and the Caribbean: Emerging
Frameworks and Equity Challenges

Latin America and the Caribbean is advancing its
Al in education agenda, but infrastructure and
equity issues persist. Rogerson and Sherman
(2025) report that countries across Latin America
are interested in using Al for educational
purposes, but are constrained by resources.

A regional seminar organised by UNESCO in
December 2025, was based on the 2024 Santiago
Ministerial Declaration, which highlighted the
importance of digital technologies to facilitate
innovative educational experiences grounded in
human interaction and inclusion, especially for
indigenous peoples, Afro-descendants, persons
with disabilities, among others (UNESCO, 2025f).
Uruguay, was a leader in the region with its
pioneering CEIBAL digital education project.
Brazil is translating UNESCO's Al competency
frameworks for government leverage (UNESCO,
2025f). PaidelA is a national Al education

plan launched by Argentina that emphasizes
algorithmic thinking and ethics education from
primary school, aiming to equip students with
the skills needed to navigate the Al driven future.
Chile has drawn up a comprehensive action
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plan to close the gender gap in education,
acknowledging that Al can both widen and
narrow the gap (UNESCO, 2025f).

Latin America and the Caribbean are making
strategic progress through regional collaboration
to address infrastructure and equity constraints
required for inclusive implementation.

North America: Fast Adoption with Policy Gaps

In the United States, a 2025 RAND survey
revealed that 54% of students and 53% of English,
mathematics, and science teachers used Al in
school-related activities. But just 45% of school
principals said they had formal Al policies,

and more than 80% of students had not been
instructed on using Al to complete schoolwork
(Doss et al., 2025). According to Pew Research
Center (2025), 67% of US teens use GenAl for
schoolwork, with 42% using it weekly, while 62%
of teachers were interested in Al professional
development, but only 28% had received it.
According to a survey conducted by the Center
for Democracy & Technology (2025), 73% of high
school students use Al, and 58% are not sure of
their school's policy regarding Al use.

The policy gap also exists at the state level: 16
states have issued comprehensive guidance for
K-12 Al, 22 states have partial guidance, and 12
states have no guidance (Education Commission
of the States, 2026). Teacher confidence in the use
of Alin education was 31% higher in states that
had formal guidance (National Education Policy
Center, 2026). The implications are profound:
Stanford's Graduate School of Education (2026)
reported that students who used Al without
explicit instruction experienced a 15% drop

in critical thinking scores, whereas those with
structured Al literacy training saw a 22% increase.
Similar trends are observed in Canada: 47% of K-12
teachers and 58% of secondary students use Al,
while only 22% of schools have formal Al policies
and 61% of teachers have not received any
professional development on Al (Canadian Digital
Learning Research Association, 2025; Canadian
Teachers' Federation, 2025).

Commercial influence exacerbates these

governance issues: US schools spent $2.1 billion
on Al edtech in 2025, accounting for 43% of

the global market, but only 31% of technology
leaders reported that procurement was based

on educational outcomes rather than vendor
marketing (HolonlQ, 2025; EdTech Market Insights,
2026). Rogerson and Sherman (2025) characterize
the US context as "humble beginnings" with
revolutionary potential yet to be realized. Reingold
(2025) suggests that the spread of Al tools is not
just a technological shift but a "fundamental
challenge to educational governance" (p. 27), and
that policies must be proactive and responsive to
innovation while maintaining educational values.

Pacific/Oceania: Emerging Frameworks and
Capacity-Building

The Pacific/Oceania region offers a unique
context for Al in education due to its geographic
isolation, small populations, and diverse digital
infrastructure (Hua & Brimble, 2025). In contrast
to the government-led integration in Asia and

the regulatory-first approach in Europe, Pacific
countries are prioritizing the development of basic
digital skills and the creation of culturally relevant
frameworks before widespread Al adoption (Al
Asia Pacific Institute, 2024).

In 2025, the Pacific Community's education
mandate included Al and digital education, which
was endorsed by the Pacific Board for Educational
Quiality for the first time in a coordinated effort to
integrate Al into the region's education system
(Pacific Community, 2025). The Pacific Islands
Forum Secretariat is working on an Al policy
framework, and the Pacific Community report on
progress annually, ensuring that integration is in
line with regional needs and Pacific values (Pacific
Community, 2025). However, no country in the
Pacific has a national Al strategy, though Fiji and
Papua New Guinea are working on one (Hua &
Brimble, 2025). There are no comprehensive legal
frameworks in place in key areas like data privacy,
intellectual property, and cyberactivity, which

are critical for safe Al adoption, in the region (Al
Asia Pacific Institute, 2024). Moreover, regional
collaboration initiatives to facilitate cross-border
Al adoption have been irregular and fragmented,

22 Smart Education Around World: Partners' Perspectives from Seven Regional Reports



rather than sustained and long-term (Hua &
Brimble, 2025).

The Al Asia Pacific Institute has urged the
establishment of a Pacific Islands Al Technical
Assistance Facility to help the region in

the development of national Al strategies,
modernization of regulatory frameworks, regional
collaboration and building Al talent pipelines

(Al Asia Pacific Institute, 2024). Australia has
acknowledged this challenge and is investing
some of its foreign aid in promoting locally
suitable Al solutions in the Asia-Pacific region (Hua
& Brimble, 2025). Capacity building is ongoing

in higher education and teacher training in
partnership with multilateral organisations such as
the Commonwealth of Learning and institutions
such as the University of Melbourne.

The Pacific/Oceania area is in a nascent yet

critical phase of Al adoption. While there are no
statistics available for large-scale adoption, the
region is focusing on capacity building, culturally
relevant frameworks, and teacher training. The
next few years are a pivotal moment to build the
groundwork for responsible use of Al and avoid an
increasing Al divide (Al Asia Pacific Institute, 2024;
Hua & Brimble, 2025).

Cross-Cutting themes Across all seven regions, a
common pattern emerges: the tension between
shaping Al proactively and being shaped by it

Conclusion

In 2026, Al is no longer a future prospect but an
active reality in global education. Will education
systems proactively shape Al to serve pedagogical
values, or will they be passively shaped by tools
developed largely by commercial actors?

The GSENet panel/webinar series revealed both
convergences and divergences with the existing
literature. Participants and researchers broadly
agreed on the need for teacher agency, ethical
governance, human-centred design, and Al
literacy as a core competency. However, tensions
emerged around the pace of learner adaptation:

reactively.

This analysis reveals three cross-cutting tensions.
First, there is a conflict between speed and
safety: regions that are fast in adoption may

fall behind on equity and ethical issues, while
regions that focus on regulation may lose the
agility required to stay current with technological
advancements. Second, there is the tension
between top-down and bottom-up approaches:
government-led initiatives can be scaled up but
may be less relevant to the local context, while
grassroots innovations are more relevant to the
local context but may be less scalable. Third,
there is the tension between global and local:
international frameworks and partnerships offer
valuable guidance, but need to be adapted to
local contexts to be effective.

Ultimately, the future of Al in education will not
be defined by technology, but by the ability of
education systems to make human decisions,
take ethical responsibility and demonstrate
pedagogical leadership in increasingly Al-
mediated environments. The issue for each region
is not if, but how, to use Al in a way that supports
educational values, not detracts from them. It is
not only a matter of investment in infrastructure
and policy, but also a commitment to teacher
professional development, learner agency, and
the protection of human dignity in an age of Al.

while literature often emphasizes gradual,
structured integration, webinar participants noted
that students are already adopting Al rapidly,
often without institutional guidance, leaving over
80% of students untrained in proper Al use.

Assessing Smart Education Across Regions

In order to further explore the status of Smart
Education across the seven regions, GSENet
partners led the development of individual
chapters: Asia (SEAMEO), Africa (OUK), the Arab
region (ALECSO), the Americas (ISTE), Europe
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(ICDE), Latin America and the Caribbean (IFHT/
UERJ), and the Pacific (NUS) through a structured
analytical framework that moves beyond simple
adoption metrics to assess the depth and

quality of systemic transformation. First, each
regional analysis examines Smart Education
through three critical lenses: what may be
gained from Al integration (benefits including
personalized learning, equitable access, and
alignment with real-world skills); what may be
reshaped (transformations in curriculum design,
assessment models, and learning delivery
structures); and what may be at risk (fairness
concerns, data privacy vulnerabilities,
accountability gaps, and trust deficits, particularly
in contexts with developing governance
mechanisms).This multi-dimensional assessment
reveals Smart Education maturity level not only
across regions but within them.

Second, a case study from every region has

been analyzed using a ten-indicator framework
of Smart Education spanning Performative
Features (student-centred teaching, holistic
assessment, smart learning environments, school
organizational leadership, and educational
equity) and Constructive Features (school cultural
development, data security and governance,
teacher capacity building, sustainable education
reform, and cross-sector collaboration), to provide
a comprehensive framework for understanding
where regions are advancing, adapting, or facing
challenges (Huang et al., 2024).
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Sub-Saharan Africa (SSA) presents a paradoxical
development landscape, combining emerging
economic hubs with highly fragile states. Some
countries, such as South Africa, Botswana and
Mauritius, are upper-middle income countries
with stable governance, while others, in the Sahel
and Great Lakes region are underdeveloped and
face political instability (World Bank, 2025; UNDP,
2024). The Human Development Index is between
0.80 in developed pockets and 0.35 in fragile
states, while poverty rates range from less than
10% to more than 70% respectively (UNDP, 2024).

The most transformative aspect of the region is
the unprecedented youth bulge, where 70% of
the population is under 30 years (African Union
Commission, 2024). One in four people in the
world will be African in 2050 (UNDESA, 2022) but
regrettably, almost 60% of SSA youth are either
unemployed or underemployed, which poses risks
of instability and emigration (ILO, 2025). To realize
this demographic dividend, it is necessary that
educational challenges, such as the shortage of 15
million teachers are addressed by the year 2030
(UNESCO, 2023).

The potential of the youth dividend is also
threatened by a widespread connectivity crisis.
Internet penetration in SSA is 40%, compared

to a global average of 67% (ITU, 2025). Mobile
subscriber growth is the highest, but most
subscribers are still on 2G/3G networks, making
Al and video-based learning impractical (GSMA,
2025). Furthermore, in SSA, data costs take up
6.5% of average monthly income, while in the
developed markets, it takes up less than 1%. This
results in a‘two-speed' Africa, with urban areas
becoming more connected to the rest of the
world, and rural areas largely left behind (GSMA,
2025; World Bank, 2025).

The African Union's Agenda 2063 is a fifty-year
plan for technological leapfrogging, with the

goal of achieving universal access to high-speed
internet and digital learning platforms by 2030
(African Union Commission, 2015; 2024). SSA is

at a pivotal moment: strategic investments in
mobile-first Al education and digital infrastructure
can make the region a global manufacturing and
innovation hub (AfDB, 2024; Bloom et al., 2020).
On the other hand, if investments are not made,
the billion-plus youth population could become a
migration and security challenge (UNCTAD, 2025).

Smart Education, which is based on intelligent
technologies for personalized and adaptive
learning, is a strategic solution (Huang et al.,
2024). However, there is a lack of representation
of African countries in Al education research and
policy discussions (Sebihi et al., 2025) and African
languages are underrepresented in Al training
data, with only 45 out of 517 languages having
more than one dataset (Adebara et al., 2025).
The rapid diffusion of large language models
has outpaced ethical and policy safeguards
(Soko, 2025). Furthermore, there are challenges
of cognitive offloading, western ideologies and
digital neo-colonialism (Baek & Wilson, 2024;
Nyaaba et al., 2024).

However, the advantages of Smart Education
technologies are greater than the risks. The
remainder of this report explores the concept

of Smart Education using case studies of South
Africa, Rwanda, Nigeria and Cameroon, which
represent the various demographic, cultural and
educational realities of Southern, Eastern, Western
and Central Africa.

This is followed by a detailed case study of Smart
Education in Kenya based on a global framework



for tracking Smart Education in Section 3. Section
4 presents a model institution implementing

The adoption of Al in these four African countries
(South Africa, Rwanda, Nigeria, Cameroon) offers
a promising opportunity to tackle the complex
educational issues of access, quality, and scale.

One of the key benefits is the ability to provide
personalized and adaptive learning to help
address learning gaps. In South Africa, the Smart
Education initiative has introduced personalized
learning in underserved communities through
the application of Al (Nkosi, 2022), while in
Rwanda, the Competency-Based Curriculum

has demonstrated positive outcomes in student
mastery with the implementation of continuous
formative assessment (Ndayisenga, 2025). Al
teacher training programs in Nigeria such as Naija
Teacher Al are designed to empower teachers,
where more than 40 million children are enrolled
in basic education (Adeniran et al., 2025; Imoniri,
2025).

Efficiency and system scalability are of great
importance and present several opportunities
for Smart Education in SSA. The creation of an
Al Scaling Hub (World Economic Forum, 2025)
and the Smart Rwanda Master Plan illustrate

a strategic approach to scaling digital literacy
and high impact Al solutions in Rwanda. The 3
Million Technical Talent Programme (3MMT) is
a massive initiative to create a skilled workforce

Smart Education, while Section 5 provides
recommendations.

in Al, encompassing education and economic
development in Nigeria (3MMT, 2023). Cameroon's
new Intelligent Classroom initiative is a sign of the
shift towards more technology-enhanced learning
environments (Cameroon News Agency, 2026).

Last but not least, Al integration is tied to the
cultivation of future-oriented skills. The National
Al Policy of Rwanda explicitly mentions that
curricula should focus on digital and Al literacy
(ICTworks, 2023) to support the Vision 2050 of
Rwanda. Likewise, Nigeria's policy of integrating
robotics and Al into the curriculum (Imoniri, 2025)
is aimed at equipping the country's youthful
population for the digital economy.

Pedagogical models, curricula, and governance
are starting to change in the four countries, but
not uniformly, as a result of Al.

Pedagogically, there is a move towards more
learner-centred and data-driven teaching. The
shift from using laptops to developing adaptive,
child-centred learning environments (Wallet
etal, 2019) in Rwanda is a step away from the
traditional teacher-led approach. This is reflected
in South Africa where Al is being employed to
tailor learning experiences, suggesting a shift

in the role of the teacher from a transmitter to a
facilitator (Nkosi, 2022). The nature of assessment



is also changing, as Rwanda has introduced
continuous formative assessment, which is a
departure from the traditional end-of-cycle
testing (Ndayisenga, 2025).

In addition, curricula are being radically
restructured to incorporate new skills. Nigeria's
policy to embed digital literacy and Al into the
curriculum and Rwanda's focus on ICT and Al
literacy are key examples. However, South Africa's
experience shows that this process is not without
its challenges, as an initial Al policy was withdrawn
because of procedural problems (Reuters, 2026).

The establishment of a dedicated National

Al Policy (Access Partnership, 2023) and a
Responsible Al Office (ICTworks, 2023) in Rwanda
provides a groundbreaking approach to structured
and ethical Al governance. Its collaborations
with international organizations, including the
Gates Foundation (World Economic Forum,
2025), further demonstrate a reconfiguration

of the funding and governance of educational
innovation, with new actors and accountability
mechanisms emerging.

The opportunities created by the same processes
also bring significant risks, which can further
aggravate existing vulnerabilities in the region.

The most important issue is the exacerbation

of inequalities. The digital divide is significant

and if left unaddressed, the benefits of Al will be
felt in better-resourced regions. The continuing
impact of apartheid in South Africa has resulted
in significant inequalities in access to connectivity
and digital resources (Mulaudzi, 2024; Mokoena

& Seeletse, 2025). Likewise, Cameroon is facing
connectivity and electricity issues, which exclude
thousands from digital learning (UNICEF, 2020).
Nigeria has a significant urban-rural digital divide
(UNICEF, 2023), while Rwanda, although making
strides, continues to grapple with a persistent
rural-urban divide (Sangwa & Mutabazi, 2025). The
prevalence of English in digital spaces also poses
a threat to the further marginalisation of learners
in South Africa and beyond whose identities are

based on indigenous languages (Mokoena &
Seeletse, 2025).

The second major risk is governance failures and
moral conflicts. There are few structured policies
to guide the deployment of Al. The teachers

in Cameroon are in a "policy vacuum" (Haji &
Djeumeni, 2025), and South Africa's failed policy
experiment (Reuters, 2026) reveals governance
weaknesses. This raises the possibility of
technological dependency and a possible transfer
of educational control from public systems to
external providers.

Lastly, there are pedagogical and professional
dangers. If not backed by robust pedagogical
structures, over-reliance on Al may result in
superficial learning. Lack of training and ethical
concerns are identified as challenges by teachers
in all four countries (Mhlanga, 2023; Spice, 2025;
Imoniri, 2025), while teachers in South Africa
report concerns about redundancy (Mhlanga,
2023) and teachers in Cameroon report a
mismatch between teacher training and teacher
absorption (Allamine & Souck, 2026). This suggests
that decisions may be made without adequate
evidence or professional consensus, which can
affect teacher autonomy and teaching quality.

The overall maturity level of Smart Education in
SSA is emerging as initiatives are siloed, most
technology policies are in the formation stage,
and in most instances, the one-size-fits-all
approach of face-to-face learning is prevalent.

The key underlying challenge in SSA is that of
inequality, while a key strength is the public-
private partnerships for Smart Education
initiatives (see Table 2.1).

The region has critical gaps in policy and
governance frameworks, limited teaching staff
(most of whom lack adequate training, digital
skills, and have to attend to large class sizes),
infrastructural challenges (such as unreliable
internet and a lack of stable electricity supply),
and learner barriers like low illiteracy levels as
depicted in Figure 2.1.



Representative Country strengths for Smart Education implementation

Nigeria

-Public private partnerships for Smart Education

-Digital policy initiatives
-Infrastructure upgrades by the govt.
Teacher training programmes

Rwanda

-Government support for Smart Education initiatives

-Investment in ICT infrastructure

-Forward looking policy frameworks

-Digital literacy initiatives in schools

Public private partnerships for Smart Education

Lack of reliable internet

Limited electricity supply

Unaffordability of digital

/ Infrastructure

devices and internet

Overcrowded classes

Smart Education

challenges

Policy and
governance

/

‘ Gaps in policy and ’

governance

Despite the challenges, SSA has the strategies
to address these, including: collaborative
partnerships between governments and the
private sector that supplement funding gaps,
training programs to equip teachers with

digital skills, and nations’ efforts to improve the
infrastructure, such as the internet, and targeted
initiatives to bridge the gender divide.

South Africa

-Public private partnerships for Smart
Education

-Policy initiatives to improve education access
Teacher training programmes

Cameroon

-Public private partnerships for Smart
Education

-Policies to improve education access

Low literacy levels

Cultural resistance to
learner centered
‘ models
Learner
Barriers
No technology support
for educators

\ Human and
pedagogical

capacity

Teachers’ digital
incompetence

Shortage of trained ‘
teachers

~.

Obsolete pedagogical
approaches

The dominant gap, however, across the region is
access to equitable education. The inequalities
in access to equitable education risk leaving a
huge population behind in the Fourth Industrial
Revolution (4IR), making such nations less
competitive and impacting negatively on other
development aspects, such as health.



The case study of Kenya provides a deeper
examination of how Smart Education policies,
practices, and systems operate in the nation's
context. Kenya is recognized as a country with a
strong record of technological and innovation in
Africa and is dubbed the ‘Silicon Savannah’.

Kenya has made commendable progressin
expanding access to education, with 49,033
registered learning institutions in 2023 serving
approximately 15 million learners from early
childhood to tertiary levels (KNBS, 2024). Onsomu
et al. (2025) note that this growth has been
accompanied by digitization efforts, including
the National Education Management Information
System (NEMIS), biometric student attendance

tracking, and digital curriculum delivery platforms.

Al is increasingly being woven into the lives of
Kenyan citizens, and the Digital Global Update
report reveals that Kenya ranks high for Al tools
usage (Datareportal, 2026). The nation was among
the top-scoring countries in Sub-Saharan Africa,
ranking 67th globally and 3rd in Africa on the
global Al Readiness Index (Oxford Insights, 2025).

The Key Indicators of Smart Education at the
National Level (Huang et al., 2024) is used to
provide a deep dive into how Smart Education
is maturing across Kenya, including a diagnosis
of strengths, gaps, and trajectories. We discuss
the case of Kenya by looking at the Performative
Features and constructive features of Smart
Education in the nation

To determine the Performative features of Smart
Education, we discuss education in Kenya using
the following primary indicators:

The Basic Education Curriculum Framework
(BECF) calls for more learner-centered education
(LCE) and advances seven core competencies:
citizenship, digital literacy, creativity, critical

thinking, self- efficacy, collaboration, and
communication (KICD, 2019). However, large
class sizes have continued to increase due to
prioritizing universal public education, while

the budget remains constrained (Kerkhoff et al.,
2025). Despite the challenges, modern digital
technology platforms have risen to positively
influence teaching and learning (Omutange et
al., 2025), effectively transforming teaching to be
more active in some institutions. Online textbooks,
GenAlcollaboration platforms, wikis, and digital
repositories enable students to engage with
educational material and assignments with ease
(Adiguzel et al., 2023) due to the large number of
educational resources available.

However, several tutors in Kenya still view
technology as a major distraction in the classroom
and therefore resist its adoption (Omutange et

al. 2025). There is a risk that overdependence on
Al tools in teaching could lead to a reduction in
human interaction with content creation and
course design, ultimately diminishing teachers’
pedagogical skills and professional value
(Wainaina et al., 2025).

The Competency-Based Curriculum (CBC) in
Kenya emphasizes a holistic approach to learning
through formative assessment and digital literacy
integration, among other measures, which have
helped students navigate the online education
platforms and effectively use digital tools.
Platforms such as Moodle enable educators to
administer e-assessments, collect results, and
provide immediate feedback, enabling efficient
evaluation and enhancing the learning experience
(Ndiangui et al., 2025). The assessments and peer
reviews available across online platforms can be
taken from any location and are automatically
graded in real-time, thereby facilitating a dynamic
and responsive learning process.

The Kenya National Education Assessments
Council Bill of 2025 sought, among other things,
to introduce Al for marking assessments and to



align them with CBC, as well as to introduce Al-
assisted scoring with higher penalties for exam
malpractice to streamline the assessment process.
However, the black-box nature of Al needs to be
addressed to ensure that biases are not reinforced
or introduced, and explanations are provided on
how a given score was arrived at by the algorithms
across online education platforms.

There exist disparities in educational resources,
with electricity and internet access being less
reliable in rural areas than in urban areas (Mugendi
2021), with learners in rural areas likely to lag in
education. Other challenges in the rural areas
include a lack of devices and technical support, a
high student-to-device ratio, and an overloaded
curriculum devoid of digital literacy (Kerkhoff et
al., 2025). Being cognizant of the challenges, the
government, in its 2026 budget policy statement,
commits to bridging the digital divide by installing
37,645 kilometers of backbone fiber optic network,
extending high-speed internet connectivity to
underserved rural and remote areas (Government
of Kenya, 2026). In the government’s plan, internet
connectivity will be provided to 18,680 public
institutions nationwide, while 27,516 public Wi-

Fi hotspots will be installed to expand affordable
internet access. Over 1450 digital hubs have been
established by the government (Jitume, 2026).

Outdated or incomplete data continues to
hamper strategic planning in schools (Onsomu

et al., 2024). Furthermore, data is often not used
effectively in decision-making, partly due to weak
data infrastructure, lack of analytical capacity,
and low levels of data literacy among education
administrators, as exhibited by education officers
in Uasin Gishu county who rarely used NEMIS
data for strategic decision-making due to limited
technical capacity and insufficient integration of
data use into institutional processes (Wamutoro et
al., 2022).

However, the institutions that have well-organized
and updated records and consist of tech-
competent staff,the situation is different . Al has

been prominently employed for decision-making
in Kenyan senior and junior secondary schools
(Omwenga et al., 2025), mainly due to the benefits
it offers, such as faster response times, less human
bias, and increased efficiency.

The gender digital divide is evident in Kenya, with
disparities in access to digital infrastructure and
internet usage (Gachugu et al. 2025), hindering
females’ participation in education and the digital
economy.

ICT adoption has significant disparities between
urban and rural schools, as well as between
students with different abilities (Owidi, 2025).
Many educational institutions lack the necessary
resources to acquire computers, build labs, hire
qualified teachers, and establish reliable internet
connectivity, with most learners, especially in
marginalized areas, encountering computers for
the first time in school (Ouma-Odero, 2025).

Kenya’s use of Al in mobile learning applications
has helped bridge the gap between urban and
semi-urban education, demonstrating the broader
applicability of Al in different contexts (Otieno,
2024). However, Ouma-Odero (2025) notes that
while EdTech promises to advance the CBC goals
of digital literacy and critical thinking, access is
still highly uneven.

The Constructive Features, which outline the
actionable pathways to achieve Emart education
in Kenya, are discussed below:

BECF calls for the use of indigenous language to
be integrated alongside English and Kiswabhili
literacy in the teaching of early grade reading
(lyenga et al., 2025). However, there is no evidence
of this policy being implemented in recent years,
even though there exist resources like the Kenya
education cloud that offer educational materials
in indigenous languages. The mismatch between



home and school language and low socio-
economic status negatively impacts reading
outcomes among young learners (Wawire et al.,
2024). Improving teacher competence through
Continuous Professional Development (CPD) as
part of pre-service and continuous in-service
teacher education training on second language
acquisition, second language pedagogy and
assessment, world readiness standards for
learning languages, and proficiency guidelines
should be adopted by the mother ministry and
cascaded to all learning institutions, which may
improve learning outcomes (Wawire et al., 2024)).

Kenya carried out curriculum reforms that
incorporated coding and digital literacy in
elementary school, and computer science in junior
secondary school (Fundi et al., 2024). With digital
literacy, improvements in the learning behaviors
of pupils have been reported.

A study by Kariuki et al. (2025) reveals a mixed
perception of Al surveillance tools in monitoring
student behavior in Kenyan secondary schools.
For instance, constant monitoring of students
undermines the trust necessary for successful
implementation. This calls for transparency
regarding data collection, use, and security.

The Konza Cloud Platform, which is powered by
high-capacity secure data storage and capabilities
enabled by the National Data Center, was set up
and supports secure, scalable education delivery
for academic computing, digital libraries, and
research data storage (Konza Technopolis, 2026).

Kenya has a set of laws and strategic frameworks,
but no explicit set of laws that cover Al. Regulation
of Al is based on broader laws and frameworks,
which were not designed to address Al-specific
concerns. Recently, a draft Artificial Intelligence
Bill 2026 was tabled in the Kenyan Senate. The

bill introduces a comprehensive, risk-based
regime governing the development, deployment,
and use of Al systems, emphasizing ethical use,
transparency, and safeguarding of human rights
(Bowmans, 2026), but raises controversies of over-

regulation, stifling innovation, and censorship.

The Teachers Service Commission (TSC), in
collaboration with the Ministry of Education,
launched CPD programs to support CBE
implementation (Mauti et al., 2025). CPD is
necessary to stay abreast of technological

and pedagogical advances driving education
sector transformation (Nyarieko & Wachira,
2024). However, negative attitudes among
teachers and parents to the CBE persist, as well
as confusion and uncertainty about it (Materea,
2024). The CPD programs rolled out to support
CBE implementation have inconsistent delivery
models, limited resources, and fragmented
oversight, which hinder their effectiveness,
particularly in underserved regions (Wambugu &
Mungai, 2023).

Kenya faces a skills shortage in the Al and ICT
sector, with 30% of employers globally citing the
general skills gap as a challenge (UNESCO, 2025).
While some educators have received training in
the use of ICT tools, many still lack the necessary
skills and knowledge to effectively incorporate
Al into their teaching practices (Owino & Otieno,
2021).

Government training institutions like the Kenya
School of TVET offer Al literacy workshops for
senior school teachers and TVET trainers. In 2025,
for instance, over 5400 senior school teachers
were trained on how to utilize Al in CBE and how
to use virtual labs to support experiential learning.
The government, in partnership with Huawei,

has established Al centers of excellence across
many TVET institutions, which teach trainers

skills such as how to leverage Al to generate
exams. Additionally, the government, via the ICT
Authority, created the Smart Academy Initiative,
an e-learning platform that trains public servants
and citizens on digital skills like data analysis,
information security, and Al for SDGs. Through the
Smart Academy, over 1 million Kenyans have been
equipped with relevant digital skills.



The CBE curriculum launched in 2017 promises

a learner-centred, flexible, and stress-free
education with pathways that promise
opportunity for everyone. However, nine

years into implementation, it is bedeviled

with complaints of poorly trained educators,
strained institution infrastructure, offloading of
instructional responsibility onto parents, declining
competitiveness among learners, increased costs,
and widened education inequality.

The nation’s 2026 budget underscores the

need to expand digital learning programs, the
provision of ICT infrastructure, and support

the implementation of CBE, and has proposed
increased financial allocation to these components
of education (Government of Kenya, 2025).
However, it is unfortunate that such funds are

not always utilized efficiently. For instance, nearly
one-third of the total expenditure on education

in developing nations like Kenya is wasted due

to inefficiency, such as leakage or poor program
targeting (IIEP-UNESCO, 2026). Furthermore,
education is underfunded as part of the education
budget is financed by donors, and this has proven
to be an unsustainable solution, given that donors
have shifted focus to other global crises (World
Bank and UNESCO, 2024)

E-government is a powerful instrument that can
transform structures, processes, and cultures of
government, making it more transparent and
efficient (Kauma et al., 2022), and can help achieve
specific outcomes in crucial policy areas like
boosting the use of an educational program.

The Kenya Open Data Initiative (KODI) offers

a centralised platform for accessing datasets

in many areas, including education. Citizens
equipped with digital data skills can explore

the datasets in ways that may end up holding
the government accountable for its actions.
However, it lacks a coordinating body for open
data governance, has not ratified Convention
108+, the Budapest Convention, or binding trade
agreements on cross-border data flows (Onsomu
etal., 2025).

The Kenyan government has drafted the data
governance policy and is currently validating it
with the hope that it will be formally adopted

to promote interoperability and eliminate
fragmented legal frameworks, siloed data systems
across government institutions, inconsistent
standards, and limited capacity in data
management and analytics.

The Open University of Kenya (OUK) has stood
out in its implementation of Smart Education.
OUK is a specialized public university that has
democratized education by using Al and other
forms of technology to offer education to diverse
learners with a digital-first, flexible, open, and
inclusive education. It prides itself as one of

the first few universities in Kenya to curate
programmes that focus on learner-centeredness,
as it has repackaged them to align with CBE. OUK
is also the first public university in Kenya that is
proactively offering micro-credentials in order

to introduce targeted skills for a short time to
learners, allowing them to flexibly upgrade their
skills in line with the changing job market. With
over 25,000 learners, the OUK online platform
uses cloud computing for the creation of virtual
laboratories and simulations, thereby providing
students with an immersive learning experience.
OUK integrates Al and the latest online delivery
methods to support programme development
and ensure quality education. For instance, in

a partnership with MindHYVE.ai, the university
hopes to embed agentic Al in its digital ecosystem
to support personalized learning, faculty
enablement, data-driven curriculum innovation,
and workforce-aligned upskilling (Intelligent CIO,
2026).

Dynamic and interactive platforms such as

social media are provisioned for connection,
collaboration, and information exchange within
the institution. The university is sought by most
Kenyans as it offers a range of academic and
professional courses that are required for the 4IR,
including courses in Al, Cybersecurity and Digital
Forensics, and Data Science. Among its students is



President William Ruto, who enrolled to pursue a
Master in Al course, signifying the top leadership’s
endorsement of the high quality, cutting-edge

We acknowledge the reality that Al and other 4IR
technologies are here to stay. The key question,
however, in the current era is how we can adapt
such technologies in education. There is a need for
a more holistic approach that includes curriculum
reform, faculty capacity building, ethical
guidelines, and institutional policy development,
as such technologies are adopted in education.
Currently, with the fragmented application of

4IR technologies like Al in Smart Education and a
lack of policies that establish guardrails for their
ethical and responsible use, most institutions and
education stakeholders may continue viewing
4IR technologies as a‘nice-to-have’ layer on top
of manual processes and shun their usage if their
fears and misconceptions are not addressed.

The Probable Future. If the current trend
continues, in which some students are
marginalized, deepening inequalities with funding
models that perpetuate the cycle of disadvantage
persist, and 4IR technologies like GenAl are
adopted in education in a disenfranchised manner
without any clear guidelines, then the probable
future would be that students from disadvantaged
backgrounds would remain trapped in the same
economic conditions they were born in, and
would have limited opportunities to pursue
higher education given their disadvantages.

The Possible Future. Outside the current
expectations, the following would happen: there
would be a learning environment in which digital
technologies like Al would flourish, and learning
would be self-directed. Multimodal learning
environments will be the norm, and these will end
up greatly improving spatial skills. Technology
advancements in education would eliminate the
need to separate education subjects, as learners
will have a seamless, holistic view of the world
around them.

nature and relevance of OUK’s programmes and
faculty.

The Preferable Future. The future we aim to create
is one in which critical thinking and problem-
solving skills are inculcated among learners. We
would like to have order in the education sector
through the introduction of Al and policies

and guidelines that would not over-regulate

but encourage innovation. By showcasing

Al's transformative potential in education,
collaborative efforts among policymakers,
educators, technologists, and communities can
be inspired in Sub-Saharan Africa to drive positive
change. Both educators and learners will need

to focus on developing their reasoning skills,
andconsequently, Smart Education will need to
establish a kind of education that helps them
know where they are at any moment and to
choose wisely the future they desire.

Educators must be at the center of Smart
Education strategies, and for this reason,

they must be trained to develop digital skills

and confidence to harness the potential of
technologies innovativelyand encourage students
to embrace such technologies ethically and
responsibly in a way that will enhance learning.
Multi-user educational experiences can be built in
such a way that they connect students from vastly
different locations in the globe, seamlessly pairing
individuals with similar levels of experience,
interest, and sometimes even opposite skillsets

to encourage collaboration around a particular
problem.



1.Many countries in SSA lack access to Al and
specific policies and guidelines, which leads to
inconsistent practices and grey areas in various
sectors such as education. Nations should work
towards creating Al policies and education sector
guidelines that ensure Al design, development,
and use aligned with human values and legal
standards. The process can be made smoother
through cross-border Al governance cooperation
that would encourage learning from best
practices. Without such policies and guidelines
in the education domain, the 4IR tools would be
used in a fragmented manner that may prove to
do more harm than good.

2.With industry operating in the real world,
focusing on solving immediate problems, while
academia focuses on the pursuit of knowledge
and research, collaboration and partnerships
between the two entities should be encouraged.
Some of the ways that this can be achieved
include the establishment of hubs, updated
curriculum to focus on skills, competencies,

and the sharing of research, which will help in
fostering education that meets the developmental
needs of society in Sub-Saharan Africa. With
these collaborations, innovative research will be
accelerated, complex societal problems will be
tackled, the workforce will be future-proofed, and
the digital divide will be reduced.

3.Decolonise most of the curricula in the

region in order to incorporate local knowledge
and perspectives, which would improve the
intellectual quality, honesty, authenticity, and
relevance of education itself. This can partly

be achieved by expanding Al to support
underrepresented languages through curation
of local datasets that would, in turn, enable
communities to maintain their linguistic heritage
and make these languages accessible to future
generations. This would include integrating
previously marginalized voices into the
curriculum and even questioning the generation
of knowledge. This would raise a generation that
would be proud of native knowledge systems and

have the confidence to assert their identity.

4. Workforce reskilling is crucial for Smart
Education in the4IR. Educators must be trained
to actively engage with technology, modify the
way they instruct, and maintain an atmosphere
geared towards ongoing learning. They should
be skilled and reskilled to embed adaptive digital
technology in their teaching methodology
through comprehensive training pathways that
integrate emerging technologies. Educators

are thus called upon to be agile by adopting
adaptive learning pathways like micro-credentials
for teaching, be self-motivated, and willing

to experiment with innovative approaches in
education. With the reskilling efforts, employees
would be better equipped for their roles in the
4IR, and their productivity would be boosted.

5.Governments in Sub-Saharan Africa must
take tangible efforts in bridging the digital
divide through measures such as partnering
with the private sector to expand broadband
internet access, providing free internet access
to educational institutions, supporting students
from disadvantaged backgrounds by providing
refurbished digital devices, offering incentives for
low-cost electricity supply, among others. Such
measures would open up the economies, drive
up investments which would equally translate
into better education systems to serve diverse
populations.

6.Governments as well as institutions of learning
should leverage partnerships with the private
sector and donors to bring down the costs of
smart learning and maximize impact, for instance,
by encouraging the use of open-source software
to develop Smart Education systems. Funding
should focus on structured, problem-driven
investments that lead to meaningful, scalable
change in the education sector. Furthermore,
governments must enforce measures that will
ensure that corruption is eliminated so that
educational funds are utilized in the right manner.
This will encourage different players to invest



in local education systems as they would trust
systems to ensure that funds reach the rightful
recipients.

Africa is a young continent where appropriate
technologies in the hands of the young ‘digital
natives; and inclusive education can lead to
sustainable development and infinite possibilities.
Smart Education is a significant strategy. Africa's
Smart Education journey is characterized by

3MMT.(2023).Shaping the Future of Nigeria’s
Digital Workforce. https://3mtt.nitda.gov.ng/

Adiguzel, T,, Kaya, M. H., & Cansu, F. K. (2023).
Revolutionizing education with Al: Exploring
the transformative potential of ChatGPT.
Contemporary educational technology, 15(3).

Access Partnership. (2023). National Al Readiness
Index 2023. Retrieved May 17, 2025, from https://
www.accesspartnership.com

Adebara, ., Toyin, H. O., Ghebremichael, N. T,
Elmadany, A. A., & Abdul-Mageed, M. (2025,
July). Where are we? evaluating llm performance
on african languages. In Proceedings of the

63rd Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long
Papers) (pp. 32704-32731).

Adeniran, A., Onyekwere, S. C.,, Okon, A., Atuhurra,
J., Chaudhry, R, & Kaffenberger, M. (2025).
Instructional alignment in Nigeria using the
Surveys of Enacted Curriculum. International
Journal of Educational Development, 114, 103256.

African Development Bank. (2024). African
Economic Outlook 2024: Driving Africa's
transformation through technology and youth
employment. AfDB Publishing.

African Union Commission. (2015). Agenda 2063:
The Africa we want. African Union.

African Union Commission. (2024). Agenda 2063:

leapfrogging mobile-first solutions, offline-
accessible platforms, and community-driven
learning hubs redefining educational access.

It demonstrates that Smart Education is as
much about resilience, a vision for inclusive and
equitable learning, educator empowerment as
well as peer collaboration as it is about artificial
intelligence and learning analytics.

First continental report on the implementation
of the ten-year plan 2014-2023. African Union
Publishing.

Allamine, H. A.., & Souck, E. N. (2025). Strategies For
School Workforce Mastery in Teacher Training in
Cameroon and the Quality of Education: Towards
an Analysis of Forward Planning. European Journal
of Education Studies, 12(11).

Baek, E. O., & Wilson, R. V. (2024). An Inquiry Into
the Use of Generative Al and Its Implications

in Education. International Journal of Adult
Education and Technology, 15(1), 1-14. https://
doi.org/10.4018/IJAET.349233

Bloom, D. E., Kuhn, M., & Prettner, K. (2020). Africa's
demographic transition and the demographic
dividend. Journal of Demographic Economics,
86(2), 123-149. https://doi.org/10.1017/
S0047279419000314

DataReportal. ( 2026).Digital 2026 Mid-Year Global
Update Report

Gachugu, E., Mutisya, M., Ireri, M., & Mwarange,
M.(2025). Gender Disparities in the Online Gig
Economy in Kenya Case Study of the Ajira Digital
Programme. Available at SSRN 5145689.

STATEMENT.https://www.treasury.go.ke/sites/
default/files/Latest%20updates/2026%20
Budget%20Policy%20Statement.pdf

GSMA. (2025). The Mobile Economy: Sub-Saharan


https://3mtt.nitda.gov.ng/
https://www.accesspartnership.com
https://www.accesspartnership.com
https://doi.org/10.4018/IJAET.349233
https://doi.org/10.4018/IJAET.349233
https://doi.org/10.1017/S0047279419000314
https://doi.org/10.1017/S0047279419000314
https://www.treasury.go.ke/sites/default/files/Latest%20updates/2026%20Budget%20Policy%20Statement.p
https://www.treasury.go.ke/sites/default/files/Latest%20updates/2026%20Budget%20Policy%20Statement.p
https://www.treasury.go.ke/sites/default/files/Latest%20updates/2026%20Budget%20Policy%20Statement.p

Africa 2025. GSMA Intelligence.

International Labour Organization. (2025). World
Employment and Social Outlook: Trends 2025. ILO
Publishing.

Haji, S. A., & Djeumeni, M. T. (2025, May). Ethical
and Pedagogical Challenges in the Use of Al in
Science Education: Perspectives from Teachers
in Secondary Schools in Cameroon. In 7éme
Colloque international du RAIFFET du 5 au 8 mai
2025 4 I'PNETP d'ABIDJAN en COTE d'IVOIRE.

ICTworks. (2023). Al policy implementation and
digital transformation in Rwanda. Retrieved May
17,2025, from https://www.ictworks.org

Imoniri, A. R. (2025). Harnessing artificial
intelligence in science education for skills
development and economic transformation
in Nigeria. Teacher Education and Curriculum
Studies, 10(3), 77-83.

Intelligent CIO. (2026). MindHYVE.ai and The Open
University of Kenya collaborate on Al-powered
learning and academic innovation. https://www.
intelligentcio.com/africa/2026/01/16/mindhyve-
ai-and-the-open-university-of-kenya-collaborate-
on-ai-powered-learning-and-academic-
innovation/

International Institute for Educational Planning
(IIEP-UNESCO). (2026). Financing education for
gender equality. IIEP-UNESCO. https://www.iiep.

Intelligence Learning and In-Class Learning in
Kenyan Universities. African Multidisciplinary
Journal of Research, 1(1), 443-460.

Kauma, J. G,, Irerib, W. N., & Olweny, N. O. (2022).
Challenges facing coherent digitization of
government processes across all policy areas and
levels of government to enhance efficient public
service delivery in Kenya. Soc. Sci. Psychol, 111,
220-228.

Kenya Institute of Curriculum Development.
(2019).“Basic Education Curriculum Framework.”

https://kicd.ac.ke/curriculum-reform/basic-
education-curriculum-framework/

Kenya National Bureau of Statistics. (2024).
Statistical abstracts. https://www.knbs.or.ke/
wpcontent/uploads/2024/12/2024-Statistical-

Abstract1.pdf

Kerkhoff, S. N., Makubuya, T., Napitupulu, A., Falter,
M. M., Webb, J. M., Wanyonyi, P,, & Misra, N. R.
(2025). Learner-centered teaching in rural Kenya:
a case study. Teacher Development, 29(5), 1061-
1087.

Khimulu, M.(2025). Five Years On: A Review of

the Impact of Kenya's Computer Misuse and
Cybercrimes Act, 2018. https://www.kictanet.
or.ke/wp-content/uploads/2025/11/Five-Years-
On-A-Review-of-the-Impact-of-Kenyas-Computer-
Misuse-and-Cybercrimes-Act-2018.pdf

unesco.org/en/projects/financing-education-
gender-equality

International Telecommunications Union (2025).
Facts and Figures 2025. https://www.itu.int/itu-d/

Konza Technopolis (2026). Konza Cloud Expansion
And Smart City Facilities Feasibility Study

Report. https://pppkenya.go.ke/wp-content/
uploads/2020/07/Annex-I-to-Addendum-II-

reports/statistics/2025/10/15/ff25-internet-use/

International Telecommunication Union.
(2025). Global Connectivity Report 2025:
Measuring digital development. ITU Publishing.

Jitume (2026). Jitume Program Access Digital
Opportunities. https://jitume.konza.go.ke/#/
home/about-program

Kariuki, T. N., Ruto, P, Gichanga, R. W., & Wainaina,
H. (2025). A Comparative Analysis of Artificial

Feasibility-study-Report-Nov-2025-EXECUTIVE-
SUMMARY-Rev.pdf

Matere, A. (2024). Effectiveness of artificial
intelligence tools in teaching and learning in
higher education institutions in Kenya. Journal of
the Kenya National Commission for UNESCO, 5(1).

Mauti, J. M., Moindi, R., & Masagara, G. A. (2025).
Teacher Education in the Advent of Transition of
Education Systems in Kenya. Journal of the Kenya


 https://www.ictworks.org
https://www.intelligentcio.com/africa/2026/01/16/mindhyve-ai-and-the-open-university-of-kenya-collab
https://www.intelligentcio.com/africa/2026/01/16/mindhyve-ai-and-the-open-university-of-kenya-collab
https://www.intelligentcio.com/africa/2026/01/16/mindhyve-ai-and-the-open-university-of-kenya-collab
https://www.intelligentcio.com/africa/2026/01/16/mindhyve-ai-and-the-open-university-of-kenya-collab
https://www.intelligentcio.com/africa/2026/01/16/mindhyve-ai-and-the-open-university-of-kenya-collab
https://www.iiep.unesco.org/en/projects/financing-education-gender-equality 
https://www.iiep.unesco.org/en/projects/financing-education-gender-equality 
https://www.iiep.unesco.org/en/projects/financing-education-gender-equality 
https://www.itu.int/itu-d/reports/statistics/2025/10/15/ff25-internet-use/ 
https://www.itu.int/itu-d/reports/statistics/2025/10/15/ff25-internet-use/ 
https://jitume.konza.go.ke/#/home/about-program
https://jitume.konza.go.ke/#/home/about-program
https://kicd.ac.ke/curriculum-reform/basic-education-curriculum-framework/
https://kicd.ac.ke/curriculum-reform/basic-education-curriculum-framework/
https://www.knbs.or.ke/wpcontent/uploads/2024/12/2024-Statistical-Abstract1.pdf 
https://www.knbs.or.ke/wpcontent/uploads/2024/12/2024-Statistical-Abstract1.pdf 
https://www.knbs.or.ke/wpcontent/uploads/2024/12/2024-Statistical-Abstract1.pdf 
 https://www.kictanet.or.ke/wp-content/uploads/2025/11/Five-Years-On-A-Review-of-the-Impact-of-Kenya
 https://www.kictanet.or.ke/wp-content/uploads/2025/11/Five-Years-On-A-Review-of-the-Impact-of-Kenya
 https://www.kictanet.or.ke/wp-content/uploads/2025/11/Five-Years-On-A-Review-of-the-Impact-of-Kenya
 https://www.kictanet.or.ke/wp-content/uploads/2025/11/Five-Years-On-A-Review-of-the-Impact-of-Kenya
https://pppkenya.go.ke/wp-content/uploads/2020/07/Annex-I-to-Addendum-II-Feasibility-study-Report-No
https://pppkenya.go.ke/wp-content/uploads/2020/07/Annex-I-to-Addendum-II-Feasibility-study-Report-No
https://pppkenya.go.ke/wp-content/uploads/2020/07/Annex-I-to-Addendum-II-Feasibility-study-Report-No
https://pppkenya.go.ke/wp-content/uploads/2020/07/Annex-I-to-Addendum-II-Feasibility-study-Report-No

National Commission for UNESCO.

Mhlanga, D. (2023). Open Al in education, the
responsible and ethical use of ChatGPT towards
lifelong learning. In FinTech and artificial
intelligence for sustainable development: The role
of smart technologies in achieving development
goals (pp. 387-409). Cham: Springer Nature
Switzerland.

Mokoena, O. P, & Seeletse, S. M. (2025). Al in rural
classrooms: Challenges and perspectives from
South African educators. International Journal of
Current Educational Studies, 4(2), 30-52.

Mugendi, J. (2021).“Challenges in Implementing
Digital Technologies in Rural Kenya!” https://www.
engineeringforchange.org/news/challenges-
implementing-digital-technologies-rural-kenya/ .

Mulaudgzi, L. (2024). Evaluating impact: South
Africa’s e-education white paper on digital equity
and post-COVID education leadership. Cogent
Education, 11(1), 2415749

Ndayisenga, J. D. A. (2025). The Impact of
Competency-Based Curriculum in Enhancing
Learning Outcomes: A Study of Rwandan
Secondary Schools. Journal of Education,
Learning, and Management, 2(2), 144-151.

Nyaaba, M., Wright, A. L., & Choi, G. L. (2024).
Generative Al and Digital Neocolonialism in Global
Education: Towards an Equitable Framework.
ArXiv Preprint ArXiv:2406.02966. https://doi.org/
https://doi.org/10.48550/arXiv.2406.02966

Omutange, E., Mutai, W. K., & Barasa, V. M.

(2025). Impact of Integration of Modern Digital
Technology Platforms in Teaching and Learning
at the Technical and Vocational Education and
Training (TVETSs) in Kenya. American Journal of
Education and Information Technology, 9(1), 1-10.

Otieno, D. (2024). Adoption and effectiveness of
Al surveillance in Murang’a County secondary
schools. Kenyan Journal of Educational
Technology and Innovation, 6(2), 115-130.

Ouma-Odero, M. (2025). Edtech Integration
in Kenya's Competency-Based Curriculum:

Challenges and Opportunities. Edulearn25
Proceedings, 6522-6525.

Owidi, S. 0.(2025). Incorporating Al in Kenya's
ICT Education System: Are We Ready to Embrace
this Change Inclusively? A Systematic Literature
Review.

Owino, S., & Otieno, D. (2021). ICT infrastructure

in Kenyan schools: Challenges and opportunities.
Journal of Information Technology and Education,
8(4),97-112.

Oxford Insights (2025). Government Al Readiness
Index 2025.

https://oxfordinsights.com/ai-readiness/
government-ai-readiness-index-
2025/?#download-reports

Republic of Rwanda (2024). Education Sector
Strategic Plan (ESSP) 2024-2029. Accessible at
https://planipolis.iiep.unesco.org/sites/default/
files/ressources/Rwanda The Education Sector
Strategic Plan ESSP  2024-2029.pdf

Reuters (2026). South Africa withdraws Al policy
due to fake Al-generated sources. https://
www.reuters.com/world/africa/south-africa-
withdraws-ai-policy-due-fake-ai-generated-
sources-2026-04-27/

Sangwa, C., & Mutabazi, R. (2025). Rwanda'’s
Artificial Intelligence Strategy in Education:
Opportunities and Roadblocks. Journal of African
Digital Policy, 6(3), 110-126.

Soko, J. J. (2025). Ethical Concerns and Institutional
Policy Responses to Artificial Intelligence (Al)

in Higher Education Across Sub-Saharan Africa.
Journal of the Kenya National Commission for
UNESCO.

Spice, K. J. (2025) The Impact of Artificial
Intelligence in Secondary Education: A Case Study
of Wellspring Academy, Rwanda.

UNESCO (2025). Kenya: artificial intelligence
readiness assessment report. https://unesdoc.
unesco.org/ark:/48223/pf0000392693



https://www.engineeringforchange.org/news/challenges-implementing-digital-technologies-rural-kenya/ 
https://www.engineeringforchange.org/news/challenges-implementing-digital-technologies-rural-kenya/ 
https://www.engineeringforchange.org/news/challenges-implementing-digital-technologies-rural-kenya/ 
https://doi.org/10.48550/arXiv.2406.02966
https://oxfordinsights.com/ai-readiness/government-ai-readiness-index-2025/?#download-reports 
https://oxfordinsights.com/ai-readiness/government-ai-readiness-index-2025/?#download-reports 
https://oxfordinsights.com/ai-readiness/government-ai-readiness-index-2025/?#download-reports 
https://planipolis.iiep.unesco.org/sites/default/files/ressources/Rwanda_The_Education_Sector_Strate
https://planipolis.iiep.unesco.org/sites/default/files/ressources/Rwanda_The_Education_Sector_Strate
https://planipolis.iiep.unesco.org/sites/default/files/ressources/Rwanda_The_Education_Sector_Strate
https://www.reuters.com/world/africa/south-africa-withdraws-ai-policy-due-fake-ai-generated-sources-
https://www.reuters.com/world/africa/south-africa-withdraws-ai-policy-due-fake-ai-generated-sources-
https://www.reuters.com/world/africa/south-africa-withdraws-ai-policy-due-fake-ai-generated-sources-
https://www.reuters.com/world/africa/south-africa-withdraws-ai-policy-due-fake-ai-generated-sources-
https://unesdoc.unesco.org/ark:/48223/pf0000392693 
https://unesdoc.unesco.org/ark:/48223/pf0000392693 

UNICEF Cameroon (2020). Quality Education for
all. https://unicefcameroon.medium.com/quality-
education-for-all-cf89aaf53445

Wainaina, P. K., & Sun, Y. (2025). Educators’
perceptions and willingness to integrate
Generative Artificial Intelligence in teaching and

research: evidence from Kenyan higher education.

Discover Education, 4(1), 347.

Wallet, P, Kimenyi, E., Miao, F., & Domiter, A. (2019).

Improving quality and relevance of education

through mobile learning in Rwanda: a promise
to deliver: case study by the UNESCO-Fazheng
project on best practices in mobile learning.

Wambugu, G. M., & Mungai, N. J. (2023). Bridging
the digital divide: The role of ICT in CBC

implementation in rural Kenyan schools.
International Journal of Educational Technology
and Learning, 13(2), 120-129. https://doi.
org/10.20448/journal.509.2023.132.120.129

Wamutoro, M., Kessio, D. K., & Wambua, B.K. (2022).

Effectiveness of EMIS for student information
managementin public secondary schools in
Uasin Gishu County, Kenya. Reviewed Journal
International of Business Management, 3(1),
122-133. https://doi.org/10.36348/jaep.2022.
v06i11.002

Wawire, B. A., Wawire, G. N., & Kiroro, F. (2025).
The Structural Relations of Component Reading
Comprehension Skills in Kiswahili: The Influence
of Socio-Economic Status and Home Literacy
Environment. Reading Research Quarterly, 60(1),
e593.

World Bank & UNESCO. (2024). Education
finance watch 2024. The World Bank; The Global
Education Monitoring (GEM) Report; UNESCO
Institute for Statistics (UIS). https://share.google/
t0SeXSIvhlOOjwZ3L

World Economic Forum (2025). New Rwanda Al
Scaling Hub Announced at Global Al Summit on
Africa.

https://c4ir.rw/global-ai-summit-on-africa/news/
New-Rwanda-Al-Scaling-Hub-Announced-at-

Global-Al-Summit-on-Africa

UNCTAD. (2025). Economic Development in
Africa Report 2025: Harnessing the demographic
dividend through digital industrialization. United
Nations Conference on Trade and Development.

UNDESA. (2022). World Population Prospects
2022: Highlights. United Nations Department of
Economic and Social Affairs, Population Division.

UNDP. (2024). Human Development Report 2024:
Breaking the gridlock — Reimagining cooperation
in a polarized world. United Nations Development
Programme.

UNESCO. (2023). Global education monitoring
report 2023: Technology in education — A tool on
whose terms?. UNESCO Publishing

UNICEF Cameroon (2020). Quality Education for
all. https://unicefcameroon.medium.com/quality-
education-for-all-cf89aaf53445

World Bank. (2025). World Development Indicators
2025. World Bank Group. https://databank.

worldbank.org



 https://unicefcameroon.medium.com/quality-education-for-all-cf89aaf53445
 https://unicefcameroon.medium.com/quality-education-for-all-cf89aaf53445
https://doi.org/10.20448/journal.509.2023.132.120.129
https://doi.org/10.20448/journal.509.2023.132.120.129
https://doi.org/10.36348/jaep.2022.v06i11.002
https://doi.org/10.36348/jaep.2022.v06i11.002
https://share.google/t0SeXSlvhlQOjwZ3L
https://share.google/t0SeXSlvhlQOjwZ3L
https://c4ir.rw/global-ai-summit-on-africa/news/New-Rwanda-AI-Scaling-Hub-Announced-at-Global-AI-Sum
https://c4ir.rw/global-ai-summit-on-africa/news/New-Rwanda-AI-Scaling-Hub-Announced-at-Global-AI-Sum
https://c4ir.rw/global-ai-summit-on-africa/news/New-Rwanda-AI-Scaling-Hub-Announced-at-Global-AI-Sum
https://unicefcameroon.medium.com/quality-education-for-all-cf89aaf53445
https://unicefcameroon.medium.com/quality-education-for-all-cf89aaf53445
https://databank.worldbank.org
https://databank.worldbank.org

ALECSO



Chapter 3 Smart Education in the Arab Region

Regional Profile and Status

The Arab Region in Context

The Arab region encompasses 22 ALECSO
Member States that vary considerably in economic
resources, political stability, digital infrastructure,
and educational capacity. High-income Gulf
Cooperation Council (GCC) economies have made
significant strides in integrating digital and Al
tools across their education systems. Saudi Arabia
has launched a national Al literacy curriculum
spanning all K-12 grade levels in the 2025-2026
academic year. At the other extreme, low-income
and conflict-affected states such as Sudan,
Yemen, Syria, Libya, and Palestine face education
emergencies where learning continuity itself

is the primary challenge. Between these poles,
many Arab countries pursue digital transition
constrained by infrastructure gaps, policy
coherence deficits, teacher capacity shortfalls,
and nascent data governance frameworks. This
internal diversity is the defining analytical reality
of Arab Smart Education in 2026.

Smart Education represents a holistic approach
integrating intelligent technologies to support
improved teaching and learning, characterized by
adaptive content, data-driven equity promotion,
and on-demand services (Demir, 2021; Jemni &
Khribi, 2017a; Huang et al., 2024). With a combined
population of nearly 500 million (World Bank,
2025b), over 60 per cent under 30 years of age
(UNDP Arab States, 2025), the region faces both
an urgent educational imperative and significant
opportunity. Youth unemployment stands at

27.6 per cent (UNDP Arab States, 2025), giving
the Smart Education agenda particular urgency
as a human capital priority. Performance on
knowledge economy indicators remains uneven,
with significant variation between GCC and non-
GCC states (UNDP & Mohammed bin Rashid Al
Maktoum Knowledge Foundation, 2025).

This chapter assesses Smart Education using the

Key Indicators framework (Huang et al., 2024):
Performative Features (PF1-PF5) and Constructive
Features (CF1-CF5). The analysis organizes the
region into three groupings: high-income GCC
states; active digital-transition countries; and low-
income/conflict-affected states. This tripartite
architecture is not rigid; progress in higher
education frequently outpaces K-12 reform, and
TVET remains the least digitally integrated sector.
Drawing on Roy Amara's futures framework, the
chapter outlines three trajectories—probabile,
possible, and preferable—to 2050, with five
strategic priorities including equity by design,
Arabic Al for education, teacher transformation
at scale, data governance leadership, and
South-South collaboration. Ten actionable
recommendations for policymakers, educational
leaders, and practitioners are grounded in

the Saudi Arabia case study, emphasizing

that teacher capacity must be treated as the
primary implementation variable and that data
governance frameworks must be developed in
parallel with platform deployment.

The chapter is grounded in two baselines: the
ALECSO and ITU smart learning survey (2015)
covering all 22 Member States, and the UNESCO-
ICHEI and ALECSO (2023) report on higher
education digital transformation across ten Arab
countries.

What May Be Gained

Across the Arab region, Smart Education
investment points to potential gains in learning
access, pedagogical quality, and human capital
development, though much remains unevenly
realized. Adaptive platforms are expanding,
particularly in the GCC, with four dominant Al

use areas: personalized learning, curriculum/
content development, student support, and
institutional management (Amu & Schmitt, 2026).
ALECSO's portfolio—including Arab Code Week
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across 22 Member States, OER development,
and Al capacity-building—represents the most
visible pan-Arab effort (ALECSO & ITU, 2015;
ALECSO, 2025). The Edraak platform, with over
10 million registered Arabic-language learners,
demonstrates scalable demand for Arabic digital
learning (Edraak, 2026).

Among GCC states, the UAE launched a mandatory
K-12 Al curriculum from 2025-2026; Saudi Arabia
introduced a comparable initiative reaching over
six million students (Saudi Press Agency, 2025);
and Qatar adopted a National Education Strategy
2024-2030 prioritizing digital pedagogy (Ministry
of Education and Higher Education Qatar, 2024).
Active digital-transition countries—Algeria, Egypt,
Jordan, Morocco, and Tunisia—are expanding
hybrid learning, though policy coherence and
teacher readiness remain uneven (UNESCO-ICHEI
& ALECSO, 2023).

The UNESCO Dubai Declaration on OER (2024)
positions OER as digital public goods, connecting
to regional research on accessibility and Al-
generated OER (Khribi et al., 2022; Belhadj et

al., 2026). Yet OER ecosystems remain uneven

in licensing, reusability, and accessibility, with
Al-enabled OER development largely absent
(Khribi et al., 2026). On equitable access, progress
is visible but not equally distributed: gender
parity in tertiary enrolment has been achieved or
exceeded in six Arab countries (Arab Barometer,
2025).

Alignment with workforce needs is a
consequential gain. GCC economies have invested
in digital and Al skills programmes connecting
education to employment. The ILO projects

14.6 per cent of Arab jobs could benefit from

Al augmentation, while skills mismatches reach
40-70 per cent in several countries (ILO, 2025;
World Bank MENA, 2024).

Investment in Arabic-first Al tools—Jais (UAE),
Fanar (Qatar), and ALLaM (Saudi Arabia)—
represents meaningful progress (UNESCWA,
2024). Gaps persist in cultural/pedagogical
alignment, advanced reasoning, and dialectal
Arabic. Sustained investment in Arabic-specific

educational Al tools remains essential for the
region to move beyond consuming global systems
toward shaping Al-enhanced learning in its own
languages and contexts.

What May Be Reshaped

The Arab region is in active transformation across
several dimensions of Smart Education, with
curriculum design, assessment, and learning
delivery all undergoing meaningful change, at
different paces and across very different contexts.

Curriculum reform is the most visible dimension. A
growing number of Arab countries are introducing
or expanding digital literacy and Al-related
content across school and higher education
systems, with the most ambitious example being
Saudi Arabia's national Al curriculum reaching
over six million K-12 students in 2025-2026 (Global
Business Outlook, 2025). Beyond individual
country initiatives, there is a broader regional shift
underway: the understanding of what students
need to know and be able to do is changing, and
curricula are, however unevenly, beginning to
reflect that.

Assessment models are also evolving. In GCC
higher education in particular, there is growing
adoption of competency-based frameworks,
learning analytics, and Al-assisted feedback

tools that begin to complement, though not yet
replace, more traditional evaluation approaches.
This shift is significant because assessment
shapes what teaching looks like in practice, and
its transformation is a leading indicator of deeper
pedagogical change.

Learning delivery has been substantially
influenced by the disruptions of the COVID-19
pandemic and, more recently, by the regional
instability that has prompted several countries to
expand distance and online learning modalities.
Hybrid approaches are now more common across
much of the region, and learning management
systems have seen wider institutional adoption.
Whether this shift represents genuine pedagogical
transformation or simply a change in delivery
mechanism remains an open and important
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question across the region.

Governance architectures are being reshaped

as well. Several countries have established
dedicated national bodies to coordinate Al and
digital education policy: Saudi Arabia's SDAIA and
the UAE's Al Office are the two most prominent
examples (UAE Government, n.d.; EDT & Partners,
2025), each providing Smart Education with a
more stable institutional home than it previously
had. TVET and lifelong learning are also being
reoriented in several contexts, reflecting growing
recognition that the Smart Education agenda
extends beyond formal schooling.

What May Be at Risk

The risks facing Arab Smart Education are severe.
The most structurally significant is the "intelligent
divide"—uneven access to Al tools, capabilities,
and benefits (Zeng et al., 2023; Huang et al., 2025).
This maps onto existing economic disparities:

at least 30 million children are out of school
across 12 MENA countries, including 16.5 million
in Sudan and 645,000 in Gaza (UNICEF MENA,
2025). Left unaddressed, Smart Education risks
amplifying regional inequality. Although nearly
340 million people in MENA have mobile internet
access, they do not use it. The primary barriers are
affordability, limited digital skills, and a shortage
of locally relevant content (GSMA, 2025).

Conflict and fragility require dedicated attention.
Several Arab states face education emergencies
where learning continuity is the primary challenge,
requiring differentiated approaches beyond
conventional edtech frameworks. OER offers one

practical modality for sustaining learning (Khribi,
2022). Yet conflict-affected contexts also generate
resilient responses: Yalla Nodrus in Palestine,
UNESCO's Gaza Virtual Campus (enabling 20,000
students to resume studies), and Sudan's regional
digital transformation partnerships demonstrate
that modular, partnership-based strategies can
preserve learning (Yalla Nodrus, 2026; UNESCO,
2026; SUNA, 2026).

Data governance remains a region-wide
vulnerability. Student data privacy frameworks
are nascent or absent in most Arab states, and
commercial platform deployment has outpaced
accountability mechanisms. ALECSO's Charter on
Al Ethics (2025) establishes regional principles on
data protection and algorithmic transparency,
but translation into national implementation
frameworks remains limited.

Teacher capacity remains the region's most
persistent implementation bottleneck, as
identified in the 2015 ALECSO-ITU baseline and
confirmed in 2026. Large-scale Al deployment
without commensurate teacher preparation risks
surface-level compliance rather than genuine
pedagogical transformation. The following matrix
consolidates this picture across the three regional
clusters.

Synthesized Regional Profile

The following profile synthesizes the regional
Smart Education assessment across the three
groupings, drawing on the evidence reviewed
(Huang et al., 2024; UNESCO-ICHEI & ALECSO,
2023; UNESCWA, 2024; Amu & Schmitt, 2026).

46 Smart Education Around World: Partners' Perspectives from Seven Regional Reports



I T
Table 3.1 Key strengths for Smart Education implementation in SSA
. Smart
e Education Key Evidence Signals Primary Risk
Cluster
Status

UAE Al curriculum K-12 as part of
national Al strategy (UAE Government,
n.d.); Saudi Arabia national Al curriculum
reaching six million students and OERx
platform (Saudi Press Agency, 2025; Infrastructure and

High- National eLearning Center, 2025a); policy investment

) Consolidating to | Qatar National Education Strategy 2024- |ahead of pedagogical

income GCC . - :

I advanced 2030 embedding digital pedagogy transformation, teacher
and Al literacy (Ministry of Education Al capacity, and learner
and Higher Education Qatar, 2024); data governance
GCC e-learning standards and regional
cooperation frameworks (Arab Bureau
of Education for the Gulf States, 20233,
2023b)

Digital transformation strategies in
higher education across Algeria, Egypt, |Policy fragmentation,

Active Jordan, Morocco, and Tunisia (UNESCO- |uneven teacher

digital- Developing ICHEI & ALECSO, 2023); expanding hybrid | readiness, weak OER

transition and online learning modalities; growing |licensing frameworks,

countries Arabic-medium open learning demand |and nascent data
with over 10 million registered learners |governance
on Edraak (Edraak, 2026)
At least 30 million children out of school
across 12 MENA countries, including 16.5
million in Sudan and 645,000 in Gaza
(UNICEF MENA, 2025); mobile internet | Smart Education must

Conflict- usage gap of around 51 per cent of the | be humanitarian,
MENA population (GSMA, 2025); OER as |resilient, modular, and

affected Nascent to ) . . . .

. ) a practical modality for crisis-resilient where necessary offline-

and fragile |disrupted . - . . .

. learning continuity (Khribi, 2022); capable; innovation-first

emerging crisis-resilient digital learning
initiatives including Yalla Nodrus in
Palestine and the UNESCO Gaza Virtual
Campus (Yalla Nodrus, 2026; UNESCO,
2026)

framing is inappropriate
in these contexts
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Table 3.2 Synthesized Regional Profile: Arab Smart Education, 2026

Dimension Arab Region: 2026 Assessment

Bifurcated. GCC states: consolidating to advanced. Active digital transition
countries: developing. Conflict-affected and low-income states: nascent to
disrupted.

Overall
Maturity

(1) Growing national commitment to Al and digital education, illustrated by Al
curricula in the UAE and Saudi Arabia, national education strategies in Qatar, and
Defining expanding digital transformation programs across active-transition countries
Strengths including Algeria, Egypt, Jordan, Morocco, and Tunisia. (2) ALECSO's sustained
pan-Arab Smart Education institutional portfolio. (3) Expanding open and Arabic-
medium digital learning ecosystems demonstrating scalable demand.

(1) Teacher digital and Al pedagogical capacity: the region's most persistent
implementation bottleneck. (2) Data governance and Al ethics frameworks: absent
or nascent across most Arab states. (3) Equity across conflict-affected contexts, rural
communities, and learners with disabilities: structural and severe.

Critical Gaps

Dominant Investment-rich in ambition and, in several contexts, in resources, yet equity and
Characteristic | accessibility fractured and implementation-uneven in outcomes.

A4 Unlike digital education focusing on online delivery modalities, or digital transformation
aiming at digitally reshaping institutional systems, Smart Education integrates both
into a continuously adaptive educational ecosystem, a distinction that is particularly
consequential for the Arab region given the urgency and complexity of its educational
transformation imperative.

1/4

Status Assessment: The Saudi Arabia Case Study
Rationale for Selection and Evidence 1.5 million students annually, and a K-12 Al
Base literacy curriculum from 2025-2026 (Saudi Press

Agency, 2025; EDT & Partners, 2025; World Bank,
Saudi Arabia is selected as the case study for 2025a). Third, its inclusion in the 2015 ALECSO-
three reasons. First, it offers an ambitious, ITU baseline enables a longitudinal perspective
well-documented national Smart Education over more than a decade. The case study draws on
transformation with publicly available evidence Ministry of Education and ETEC documents, Vision
for applying the Key Indicators framework 2030, academic literature (2015-2026), World
(Huang et al,, 2024). Second, its scale illustrates Bank reports, and EdTech sector analyses to assess
nationally coordinated transformation: over all ten indicators across K-12, higher education,

26,000 schools, a national assessment reaching and TVET.
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Performative Features Assessment
(PF1-PF5)

The five Performative Features are assessed below
against publicly available evidence from Saudi
Arabia's education system, drawing on national
policy documentation, institutional reports, and
sector analyses published between 2015 and
2026.

PF1: Student-Centered Teaching

Saudi Arabia's progress on student-centered
teaching is real but uneven. At the policy level,
through Vision 2030, the learner is repositioned
as an active participant in knowledge
construction, shifting the stated ambition of
the system away from rote-based delivery
toward competency-driven, inquiry-oriented
pedagogy (EDT & Partners, 2025). In higher
education, several institutions have adopted
active learning classroom designs, project-based
curricula, and Al-assisted feedback tools that
begin to operationalize this ambition. At K-12
level, however, the gap between policy intent
and classroom practice remains the system's
most visible tension: infrastructure investment
has outpaced pedagogical transformation,

and teacher-directed instruction remains the
dominant mode in many schools, particularly
outside major urban centres. The introduction
of the national Al literacy curriculum across all
K-12 grade levels from 2025-2026 represents a
significant opportunity to embed inquiry-based
approaches at scale, but its pedagogical impact
will depend on how teachers are prepared to
deliver it, an issue addressed under CF3 below.

PF2: Holistic Learning Assessment

Assessment reform is a leading indicator of
whether Smart Education is changing pedagogy
or merely digitizing existing routines, and Saudi
Arabia has made meaningful progress on this
front. The national assessment architecture,
anchored by ETEC and reaching 1.5 million
students annually (World Bank, 2025a), has
progressively incorporated competency-based
elements alongside more traditional summative
measures. The Online Learning Evaluation

Framework (OLEF), developed through the
National eLearning Center (NeLC), provides

a structured institutional basis for evaluating
learning quality in digital environments (UNESCO-
ICHEI & ALECSO, 2023). In higher education,
learning analytics platforms and Al-assisted
formative feedback tools are being adopted at

a growing number of institutions, with Saudi
Electronic University and King Saud University
among the more advanced examples. Additionally,
Saudi Arabia's participation in the OECD's PISA in
2018 and 2022 has further complemented these
domestic efforts by providing an international
benchmark for its assessment reforms. The critical
gap is at K-12 level, where Al-enabled formative
assessment remains limited in reach and where
the alignment between the new Al curriculum
and existing assessment frameworks is still being
developed.

PF3: Smart Learning Environment

This is Saudi Arabia's strongest performance
indicator and the dimension where investment is
most visible and most documented. The national
smart classroom programme has made large-
scale investments in equipped learning spaces
across the K-12 system, supported by high-
speed connectivity, cloud infrastructure, and
integrated learning management systems (EDT
& Partners, 2025). In higher education, Saudi
Electronic University operates on a 100 per cent
blended learning model with full broadband
access, cloud-based tools, virtual laboratories,
and smart campus infrastructure, reflecting a
broader transformation of Saudi higher education
through technology-enhanced and open learning
modalities (Faridi & Ebad, 2018), while King Saud
University has deployed a comprehensive suite
of platforms including Blackboard, Zoom, Teams,
and Webex across its faculties (UNESCO-ICHEI &
ALECSO, 2023). The OERXx platform, operated by
NelLC, provides an open national repository of
digitally accessible learning resources supporting
both formal and informal learning (National
eLearning Center, 2025a). Intra-national variation
is nonetheless significant: infrastructure quality
in rural and underserved regions lags behind
major urban centres, and TVET institutions
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have generally seen slower smart environment
investment than either K-12 or higher education.

PF4: School Organizational Leadership

Saudi Arabia has constructed one of the Arab
region's most documented multi-agency
governance architectures for Smart Education,
with the Ministry of Education, ETEC, SDAIA,
MCIT, and NeLC each playing defined roles in a
coordinated national framework that gives Smart
Education sustained institutional support and
cross-sector coherence (Saudi Press Agency, 2025;
EDT & Partners, 2025; UNESCO-ICHEI & ALECSO,
2023). Vision 2030 provides an overarching
strategic scaffolding, ensuring that Smart
Education investment is positioned as a national
priority rather than a sectoral initiative. Leadership
development has also received institutional
attention: Oxford Business Group (2026) reports
that 40,000 school principals are currently
engaged in structured leadership development
programmes alongside 200,000 teachers in
professional training. The gap in this indicator is
one of translation: strong national governance
does not automatically produce school-level
instructional leadership, and the evidence on
whether institutional coordination is driving
classroom-level pedagogical change remains
limited.

PF5: Educational Equity

Equity is the most complex and contested of the
five Performative features in the Saudi context. On
access and participation, the system has achieved
near-universal K-12 enrolment and has made
significant investments in digital infrastructure
that extend connectivity to a wide range of
geographic contexts. Gender equity in higher
education enrolment has improved substantially,
consistent with a broader regional trend in which
six Arab countries now meet or exceed the world
average for gender parity in tertiary enrolment
(World Bank, 2024; Arab Barometer, 2025).
However, equity for learners with disabilities
remains an area where policy commitment has
yet to translate into systemic provision: assistive
technology integration in mainstream schools is
uneven, and accessible digital content remains

the exception rather than the norm across most
public education platforms. Socioeconomic and
geographic variation within the Kingdom also
means that the smart learning environment gains
documented at PF3 are not uniformly distributed,
with rural and lower-income communities
experiencing meaningfully different conditions
from those in major urban and economically
advanced regions (World Bank, 2025a).

Constructive Features Assessment
(CF1-CF5)

The five Constructive Features are assessed below
using the same evidence base and analytical
structure applied above.

CF1: School Cultural Development

Saudi Arabia's school cultural development in
the context of Smart Education is at an early

but accelerating stage. The national Al literacy
curriculum introduced from 2025-2026 (see
PF1) represents a significant institutional step
toward normalizing digital and Al competencies
as expected learning outcomes across the
school system, a shift that carries cultural

weight beyond curriculum reform: it signals to
teachers, students, and communities that Al
literacy is a core educational expectation rather
than a specialist or elective pursuit. The Arab
Code Week initiative, coordinated regionally by
ALECSO and implemented across all 22 Member
States including Saudi Arabia, has contributed to
normalizing computational thinking as a school-
level cultural value. At the higher education level,
several universities have established innovation
hubs, maker spaces, and Al research centres that
are beginning to shape an institutional culture
oriented toward experimentation and digital
fluency. The gap in this indicator is one of depth
rather than direction: cultural transformation in
education moves more slowly than curriculum
reform or infrastructure deployment, and
learner agency, critical thinking, and community
engagement with Smart Education remain areas
where evidence of systemic change is limited.

CF2: Data Security and Governance
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Data governance is one of Saudi Arabia's two
most critical constructive gaps, and the one
where the distance between national ambition
and operational practice is most pronounced. At
the national level, SDAIA provides an institutional
framework for Al governance and data regulation
that is more developed than in most Arab states,
and Saudi Arabia's participation in global Al
governance conversations reflects genuine policy
engagement with these issues (EDT & Partners,
2025). Saudi Arabia has relatively advanced
national data and Al governance architecture
compared with many regional peers, including
the Personal Data Protection Law and SDAIA Al
ethics principles, but publicly available education-
specific learner data governance guidance
remains underdeveloped, particularly for learning
analytics, LMS data, Al-assisted assessment, and
commercial EdTech procurement. The rapid
deployment of commercial EdTech platforms
across the K-12 and higher education systems has
outpaced the development of the accountability
mechanisms needed to ensure that learner data

is handled responsibly. The ALECSO Charter

on Artificial Intelligence Ethics (ALECSO, 2025)
establishes relevant regional principles on data
protection and algorithmic transparency, but its
translation into binding national education-sector
frameworks remains the critical next step for Saudi
Arabia as for most Arab states.

CF3: Teacher Capacity Building

Teacher capacity represents Saudi Arabia's most
consequential constructive gap, not in terms

of training scale, which is substantial, but in
terms of the depth and nature of pedagogical
transformation that Al-enhanced teaching
requires. The system has made real progress in
structured professional development: NeLC offers
certified micro-credential programmes across
four competency tracks, covering eLearning
leadership, content development, online teaching
and training, and technical support, making
Saudi Arabia one of only a small number of Arab
countries with a nationally coordinated teacher
certification architecture for digital teaching
(UNESCO-ICHEI & ALECSO, 2023). As noted

under PF4, Oxford Business Group (2026) reports

that 200,000 teachers are currently engaged in
professional training programmes; the gap at CF3
is therefore qualitative rather than quantitative.
Existing programmes have focused primarily on
platform competency and digital tool use rather
than on the deeper pedagogical transformation
that Al-enhanced teaching requires. The capacity
to design Al-integrated learning experiences,
use data analytics for formative pedagogy,

and develop culturally responsive Al-assisted
instruction remains unevenly distributed and
inadequately supported across the system. This
gap between digital tool familiarity and genuine
Al pedagogical capacity is the single most
important factor limiting Saudi Arabia's progress
from infrastructure-strong to learning-outcome-
strong Smart Education.

CF4: Sustainable Education Reform

Policy sustainability is one of Saudi Arabia's
defining constructive assets and the indicator
where its regional exemplar status is most

clearly earned. Vision 2030 provides a long-term
strategic framework that positions education
transformation as a national development
imperative with sustained political commitment
and multi-year budgetary support (EDT &
Partners,2025; World Bank,2025a). The institutional
architecture supporting Smart Education,
spanning NelLC, ETEC, SDAIA, and the Ministry of
Education, has remained stable and has deepened
its coordination over time rather than fragmenting
across electoral or administrative cycles, a pattern
that distinguishes Saudi Arabia from many other
Arab states where smart education initiatives have
been vulnerable to policy discontinuity. The 20th
board meeting of the GCC eLearning Committee,
which addressed Al strategic direction across
Member States, further demonstrates Saudi
Arabia's active role in embedding its national
reforms within a broader regional sustainability
framework (National eLearning Center, 2025b).
The risk for this indicator is one that affects all
long-horizon reform programmes: sustainability
depends ultimately on measurable learning
outcome improvement, and the evidence

base connecting Saudi Arabia's substantial
infrastructure and governance investment to
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student learning gains remains an area requiring
stronger longitudinal documentation.

CF5: Cross-Sector Collaboration

Cross-sector collaboration is Saudi Arabia's
second defining constructive asset alongside
policy sustainability. Unlike other regions where
cross-sector collaboration tends to emphasize
school-family-community (including EdTech
companies and the labour market/industries)
partnerships, the Arab world—and Saudi Arabia
in particular—has concentrated its efforts on
coordination between government agencies,
reflecting a top-down institutional approach to
education reform. The multi-agency governance
architecture coordinating the Ministry of
Education, ETEC, SDAIA, MCIT, and NeLC
represents a level of institutional coherence that
is relatively uncommon in the Arab region and

that has enabled the national Al curriculum, smart

classroom programme, and OER infrastructure
to be developed and deployed at scale rather
than remaining isolated pilot initiatives (Saudi

Press Agency, 2025; National eLearning Center,
2025b). NelLC, established in 2018 as the

national competent authority for all e-education
and training, plays a particularly important
coordinating role, investing in Al and data
analytics in alignment with the national mandate
and providing a single institutional home for
quality standards, teacher certification, and OER
development (UNESCO-ICHEI & ALECSO, 2023).
The gap in this indicator is one of transparency
and impact measurement: while the architecture
of cross-sector collaboration is well documented,
the evidence on how effectively coordination
translates into interoperable systems, shared
data standards, and measurable learning impact
across institutions and sectors remains limited
and warrants stronger public accountability
frameworks.

Synthesis: Strengths, Gaps, and
Trajectory

The following matrix summarizes the ten-indicator
assessment before the synthesis that follows.

Table 3.3 Saudi Arabia: Key Indicators of Smart Education Assessment, 2026

Indicator Assessment

Key Evidence Critical Gaps

Competency-driven curriculum
reform; active learning adoption
PF1: Student- Emerging to |in higher education (EDT &
Centered Teaching |moderate |Partners, 2025); National Al literacy
curriculum 2025-2026 (Saudi Press
Agency, 2025)

Infrastructure ahead of
classroom pedagogical
transformation

ETEC national assessment;

PF2: Holistic Moderate to OLEF framework through NeLC Al-enabled formative
Learning - (UNESCO-ICHEI & ALECSO, 2023) assessment limited at K-12
Assessment 9 reaching 1.5 million students level

annually (World Bank, 2025a)

large-scale smart classroom

investments; OERx platform; i

. . . Uneven infrastructure
PF3: Smart Learning 100% blended learning at Saudi )
Strong across rural regions and

Environment Electronic University (National
elLearning Center, 2025a; EDT &

Partners, 2025)

TVET
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I T
Indicator Assessment Key Evidence Critical Gaps
Multi-agency architecture:
PF4: School MoE, ETEC, SDAIA, MCIT, NeLC; National coordination not
Organizational Strong 40,000 principals in leadership yet translating to school-
Leadership development (Oxford Business level instructional change
Group, 2026)
icabili ’ |
. Near-universal K-12 enrolment; Disabi It,y ?ccess rure
PF5: Educational . ) connectivity, and
Equit Moderate | gender parity improving (Arab differentiated learner
<H Barometer, 2025; World Bank, 2024)
support uneven
National Al curriculum normalizing | Learner agency and
CF1: School Cultural Emerain Al literacy as mainstream school community engagement
Development ging expectation (Saudi Press Agency, |with Smart Education
2025); limited
N blicly d ted
CF2: Data Securit Emerging to Personal Data Protection Law and ec(I)uFil;ticL(r:\ys Z((::il;r:en ;
' y 9NILO I pAIA Al ethics principles (EDT & P ,
and Governance moderate learner data protection
Partners, 2025);
framework
Qualitative gap between
NeLC micro-credentials across four |digital tool familiarity and
CF3: Teacher Critical ga tracks; 200,000 teachers in training |genuine Al-integrated
Capacity Building 99P | (UNESCO-ICHEI & ALECSO, 2023; | pedagogical capacity,
Oxford Business Group, 2026) despite substantial
training scale
Vision 2030; Human Capability
Development Program; stable
CE4: Sustainable multi-agency architecture (EDT Sustainability depenfjs
) Strong & Partners, 2025; World Bank, on measurable learning
Education Reform . . .
2025a); GCC eLearning Committee |outcome evidence
Al strategic direction (National
elLearning Center, 2025b)
NeLC as national competent
authority; coordinated MoE, ETEC, Coordination not
SDAIA, MCIT deployment; GCC )
CF5: Cross-Sector ) ) . |yet translated into
Strong elLearning Committee Al strategic

Collaboration

direction (National eLearning
Center, 2025b; Saudi Press Agency,
2025)

interoperable systems and
shared data standards
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Saudi Arabia exemplifies both the ambition and
the limits of infrastructure-first Smart Education
reform. Three defining assets emerge: PF3 (Smart
Learning Environment) is the strongest, with
large-scale infrastructure and OERx; CF4 (Policy
Sustainability) is secured through Vision 2030;

and CF5 (Cross-Sector Collaboration) operates
through coordinated government agencies (NelLC,
ETEC, SDAIA, MCIT, MoE) enabling national-scale
deployment.

Three critical gaps persist: CF3 (Teacher Capacity)
is the most consequential—digital familiarity has
not translated into Al-integrated pedagogy; CF2
(Data Governance) is nascent, with commercial
EdTech outpacing accountability; and PF1
(Student-Centered Teaching) remains policy

aspiration rather than classroom reality. Evidence
linking investments to learning outcomes
remains limited—an accountability gap requiring
longitudinal evaluation.

Saudi Arabia has moved through infrastructure
and governance phases; the next phase requires
qualitative shifts in classroom practice, teacher
agency, and learning outcome measurement.
The UAE and Qatar share similar trajectories but
differ in scale and instruments. Three transferable
lessons for the Arab region: cross-sector
governance coherence is a prerequisite; teacher
capacity must be the primary implementation
variable from the outset; and data governance
must be developed in parallel with platform
deployment.

Future Directions and Recommendations

Probable, Possible, and Preferable
Futures

Probable Futures (2026-2030): If Current Trends
Continue

GCC Smart Education consolidation deepens,
but the gap between infrastructure investment
and genuine pedagogical transformation widens
rather than closes, as technology deployment
continues to outpace teacher preparation and
learner data governance.

Theintelligent divide' accelerates, with lower-
income Arab states and conflict-affected systems
falling further behind advanced GCC contexts

as commercial Al deployment expands without
commensurate investment in equity, accessibility,
and crisis-resilient learning architectures.

GenAl adoption in Arab higher education
advances ahead of institutional policy and
academic integrity frameworks, creating
accountability gaps that institutions are only
beginning to address (Miao et al., 2023; Bozkurt,
2023).

Arabic Al tools improve in Modern Standard
Arabic coverage, yet gaps in culturally aligned
educational content, advanced reasoning, and

dialectal Arabic persist, maintaining a structural
disadvantage for Arabic-medium learners in Al-
enhanced education.

Possible Futures (2026-2035): Beyond Current
Expectations

A pan-Arab Smart Education data commons
enables cross-border learning analytics, OER
interoperability, and mutual credential recognition
under a regionally brokered governance
framework.

Arabic-first Al foundational models begin to
reshape language-inclusive personalized learning
at regional scale, enabling genuine Arabic-
medium Smart Education.

Countries emerging from conflict begin to apply
Smart Education frameworks for inclusive learning
recovery, with digital tools helping displaced
learners reconnect with formal education.

South-South investment and technology transfer
within the Arab region begin to compress intra-
regional disparities, with wealthier states co-
investing in digital infrastructure across lower-
income Member States.

The ALECSO Charter on Al Ethics (2025) moves
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from regional normative adoption to national-
level implementation across Member States, with
national-level adoption frameworks and cross-
border data protection principles beginning

to position the Arab region as a more active
contributor to global Al governance.

Preferable Futures (Towards 2050): The Arab Smart
Education We Alm to Create

Every Arab learner, regardless of geography,
gender, disability, socioeconomic status, or
conflict context, has equitable and meaningful
access to quality Smart Education.

Arabic is a first-class language of Al-powered
learning, with culturally grounded and
pedagogically sophisticated tools serving learners
across all 22 Member States.

Teacher agency is at the centre of Arab Smart
Education, with educators leading Al-enhanced
pedagogical innovation supported by strong
professional communities and lifelong learning
systems.

Education systems are resilient to conflict,
displacement, and climate disruption through
flexible, modular, and where necessary offline-
capable smart learning architectures.

High-quality Arabic OER, culturally grounded,
accessibility-compliant, and enriched through
Al-enabled production, translation, localization,
and adaptation tools, are available across all

22 Member States, operationalizing the vision
of the UNESCO Dubai Declaration on OER, as a
foundation of equitable Arab Smart Education
(UNESCO, 2024).

Learner data across Arab education systems is
governed by national and regional frameworks
grounded in the ALECSO Charter on Al

Ethics (ALECSO, 2025), ensuring transparent,
accountable, and rights-respecting use of student
data as a foundational condition of trustworthy
Smart Education.

The Arab region is an active contributor to global
Smart Education knowledge, technology, and
policy, not merely a recipient of frameworks
developed elsewhere.

Strategic Priorities for SDG 4 Acceleration

Equity and Accessibility by Design: Embed
inclusive, gender-responsive, disability-
accessible, and conflict-resilient Smart Education
architectures in all national strategies and regional
cooperation frameworks, making equity a design
criterion from the outset rather than a retrofit, in
pursuit of the SDG 4 commitment to inclusive and
equitable quality education for all.

Arabic Al for Education: Invest regionally

in Arabic natural language processing, large
language models, culturally grounded Al learning
tools, and expansive Arabic OER ecosystems
harnessing GenAl, making Arabic a first-class
language of smart learning rather than a
secondary consideration in globally deployed Al
systems.

Teacher Transformation at Scale: Implement
systematic, sustained, and contextually adapted
digital and Al professional development as the

region's most urgent Smart Education investment,
addressing the bottleneck that has persisted since
the 2015 regional baseline.

Data Governance and Al Ethics Leadership:
Disseminate, adopt, and implement the ALECSO
Charter on Al Ethics (ALECSO, 2025) at national
level across all Member States, translating

its principles on data protection, algorithmic
transparency, and ethical Al use in education
into binding institutional frameworks before
deployment outpaces accountability further.

South-South Collaboration and Knowledge
Transfer: Drawing on GSENet, ALECSO, and
intra-regional partnerships, advance Smart
Education knowledge exchange, shared Arabic Al
tool development, and co-investment in digital
infrastructure across lower-income Member
States.
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Recommendations for Policymakers, Educational Leaders, and

Practitioners

For Policymakers

1.Implement and build national frameworks
aligned with the ALECSO Charter on Al Ethics
(ALECSO, 2025), establishing binding timelines for
adoption, developing enforcement mechanisms,
and prioritizing learner data protection as a
foundational educational right across all 22
Member States.

2. Commit to universal and affordable broadband
connectivity as an education right, including in
conflict-affected zones.

3. Integrate conflict-responsive and displacement-
resilient Smart Education continuity plans into

all national education sector plans, drawing on
established good practices from humanitarian
education contexts.

4. Mandate gender-inclusive and disability-
accessible design standards for all publicly funded
edtech platforms, with enforcement mechanisms
and regular accessibility auditing built into
procurement processes.

5. Establish a regional Arab Smart ducation
observatory, coordinated through ALECSO

and connected to GSENet (GSENet, 2023), to
monitor indicators on Al readiness, teacher
capacity, learner data governance, OER maturity,
accessibility, Arabic digital content, and crisis-
resilient learning continuity across all 22 Member
States, providing the evidence base that regional
cooperation and national accountability
frameworks currently lack (Huang et al., 2024;
ALECSO, 2025; ALECSO &ITU, 2015).

For Educational Leaders

6.Build teacher-led Al integration communities

of practice with structured time, peer coaching,
and institutional recognition, reframing Al as a
pedagogical partner rather than an administrative
efficiency tool.

7.Implement smart campus and digital

inclusion strategies co-designed with disability
communities from the outset, treating Universal
Design for Learning as a system-wide commitment
rather than a specialist accommodation, and
ensuring every new platform and digital resource
meets accessibility standards before deployment
rather than as an afterthought.

8.Establish institutional governance structures
with clear accountability for student data
protection, transparent criteria for Al tool
procurement and deployment, and sustained
investment in the professional capacity of
platform administrators, learning analytics teams,
and digital infrastructure staff.

For Practitioners

9.Develop culturally responsive approaches to
GenAl use in Arabic-medium classrooms, treating
Al as a pedagogical complement rather than a
knowledge substitute, and building student Al
literacy and critical evaluation skills explicitly.

10. Anchor Smart Education programmes in
community-based digital literacy initiatives that
engage parents, local leaders, and civil society,
particularly in rural, underserved, and conflict-
affected communities where institutional reach
is limited and community trust is essential for
adoption.

Methodological Note

This chapter employs a critical synthesis
methodology combining five complementary
approaches. Documentary analysis forms the
primary evidence base, drawing on national policy
documents, ALECSO frameworks, international
organization reports (UNESCO, World Bank,
UNESCWA, UNDP, UNICEF, ILO, ITU), peer-reviewed
literature (2015 - 2026), and EdTech sector
analyses.

The Key Indicators of Smart Education framework
(Huang et al., 2024) provides the analytical
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structure for the regional scan and case study,
ensuring comparability with the other regional
chapters. A longitudinal perspective is enabled

by two baselines: the ALECSO-ITU smart learning
survey (2015) across all 22 Arab Member States,
and the UNESCO-ICHEI & ALECSO (2023) report on
higher education digital transformation across ten
Arab countries.

Practitioner knowledge - grounded in over
two decades of engagement in educational

References

ALECSO & ITU. (2015). Guidelines for formulating
national strategies on smart learning in Arab
countries. Arab League Educational, Cultural
and Scientific Organization and International
Telecommunication Union.

ALECSO. (2025). ALECSO Charter on Artificial
Intelligence Ethics. Arab League Educational,
Cultural and Scientific Organization. ISBN: 978-
9973-15-464-4. https://alecso.org/publications/
uploads/2025/08/etic.pdf

Amara, R. (1981). The futures field: Searching for
definitions and boundaries. The Futurist, 15(1),
25-29.

Amu, E., & Schmitt, L. (2026). Al in education
in MENA: Snapshot of the landscape and
emerging opportunities. EdTech Hub. https://
doi.org/10.53832/edtechhub.1166. Available
at https://docs.edtechhub.org/lib/EPJAMMHO.

Arab Barometer. (2025). Education and working
women in MENA. https://www.arabbarometer.
org/2025/03/education-and-working-women-in-

technology across the Arab region - informs
analytical judgments. Roy Amara's three-scenario
futures framework (Amara, 1981) structures the
forward-looking analysis in Section 3.

The analysis acknowledges limitations:
country-level variation within each grouping is
considerable, and the evidence base is stronger
for GCC states than for active-transition or conflict-
affected contexts, reflecting disparities in publicly
available data across the region.

publications/2929

Belhadj, H., Khribi, M. K., & Mansour, C. (2026).
Towards responsible licensing of Al-generated
open educational resources in engineering
education. Proceedings of the IEEE Global
Engineering Education Conference (EDUCON
2026). (in press).

Bozkurt, A. (2023). Unleashing the potential of
generative Al, conversational agents and chatbots
in educational praxis: A systematic review and
bibliometric analysis of GenAl in education. Open
Praxis, 15(4), 261-270. https://doi.org/10.55982/
openpraxis.15.4.609

Demir, K. A. (2021). Smart Education framework.
Smart Learning Environments, 8, Article 29.
https://doi.org/10.1186/540561-021-00170-x

Edraak. (2026). Edraak in 2025: Ten million learners
and a lasting impact [Annual Impact Report].
Queen Rania Foundation. https://blog.edraak.org/
edraak-in-2025-ten-million-learners-and-a-lasting-
impact/

mena/

Arab Bureau of Education for the Gulf States.
(2023a). E-teaching and e-learning: Global and
Gulf experiences (Part 1). https://abegs.org/
publications/2930

Arab Bureau of Education for the Gulf States.
(2023b). E-teaching and e-learning: Standards
and guides (Part 2). https://abegs.org/

EDT & Partners. (2025). Education as the engine
of Saudi Vision 2030. The EDiT Journal. https://
theedit.edtpartners.com/education-as-the-
engine-of-saudi-vision-2030/

Faridi, M. R., & Ebad, R. (2018). Transformation of
higher education sector through massive open
online courses in Saudi Arabia. Problems and
Perspectives in Management, 16(2), 220-231.

Chapter3 57


https://alecso.org/publications/uploads/2025/08/etic.pdf
https://alecso.org/publications/uploads/2025/08/etic.pdf
https://doi.org/10.53832/edtechhub.1166. Available at https://docs.edtechhub.org/lib/EPJAMMH9.
https://doi.org/10.53832/edtechhub.1166. Available at https://docs.edtechhub.org/lib/EPJAMMH9.
https://doi.org/10.53832/edtechhub.1166. Available at https://docs.edtechhub.org/lib/EPJAMMH9.
https://www.arabbarometer.org/2025/03/education-and-working-women-in-mena/
https://www.arabbarometer.org/2025/03/education-and-working-women-in-mena/
https://www.arabbarometer.org/2025/03/education-and-working-women-in-mena/
https://abegs.org/publications/2930
https://abegs.org/publications/2930
https://abegs.org/publications/2929
https://abegs.org/publications/2929
https://doi.org/10.55982/openpraxis.15.4.609
https://doi.org/10.55982/openpraxis.15.4.609
https://doi.org/10.1186/s40561-021-00170-x
https://blog.edraak.org/edraak-in-2025-ten-million-learners-and-a-lasting-impact/
https://blog.edraak.org/edraak-in-2025-ten-million-learners-and-a-lasting-impact/
https://blog.edraak.org/edraak-in-2025-ten-million-learners-and-a-lasting-impact/
https://theedit.edtpartners.com/education-as-the-engine-of-saudi-vision-2030/ 
https://theedit.edtpartners.com/education-as-the-engine-of-saudi-vision-2030/ 
https://theedit.edtpartners.com/education-as-the-engine-of-saudi-vision-2030/ 

https://doi.org/10.21511/ppm.16(2).2018.20

Global Business Outlook. (2025). Saudi Vision 2030:

Through curriculum change, Kingdom embraces
Al future. https://globalbusinessoutlook.com/
technology/saudi-vision-through-curriculum-
change-kingdom-embraces-ai-future/

GSENet. (2023). GSENet Beijing Declaration on
Smart Education Strategies. Beijing Normal
University and GSENet Founding Partners.

GSMA. (2025). The mobile economy Middle
East and North Africa 2025. GSMA Intelligence.
https://www.gsma.com/solutions-and-impact/
connectivity-for-good/mobile-economy/mena/

Huang, R. H,, Liu, D. J., Kanwar, A.S., Zhan, T,, Yang,

J.F, Zhuang, R. X,, Liu, M. Y,, Adarkwah, M., & Li, Z. S.

(2024). Global understanding of Smart Education
in the context of digital transformation. Open
Praxis, 16(4), 663-676. https://doi.org/10.55982/
openpraxis.16.4.761

Huang, R. H,, Liu, D. J,, Kanwar, A. S., Zhan, T., &
Yang, J. F. (2025). 2025 GSENet annual report:
Smart Education in the age of Al. Figshare. https://
figshare.com/articles/online resource/2025
GSENet Annual Report Smart Education in

the Age of Al/29923658

ILO. (2025). Navigating the digital and artificial
intelligence revolution in Arab labour markets:
Trends, challenges and opportunities.
International Labour Office. https://doi.
0rg/10.54394/0YOA8722

Jemni, M., & Khribi, M. K. (2017a). The ALECSO
smart learning framework. In E. Popescu, Kinshuk,
M. K. Khribi, R. Huang, M. Jemni, N.-S. Chen, & D.
G. Sampson (Eds.), Innovations in smart learning.

Lecture Notes in Educational Technology. Springer.

https://doi.org/10.1007/978-981-10-2419-1 14

Khribi, M. K. (2022). Open educational resources
guide to ensure the continuity of education and
learning during emergencies and crises. Arab Plan
for Education in Emergencies and Crises. ALECSO.

Khribi, M. K., Othman, A., & Al-Sinani, A. (2022).
Toward closing the training and knowledge gap in

ICT accessibility and inclusive design harnessing
open educational resources. Proceedings of the
2022 International Conference on Advanced
Learning Technologies (ICALT 2022), 289-291.
https://doi.org/10.1109/ICALT55010.2022.00093

Khribi, M. K., Belhadj, H., Tlili, A., Sellami, A., &
Jemni, M. (2026). Open educational resources in
the Gulf Cooperation Council (GCC) countries:
An integrated systematic review. Open Praxis,
18(2), 324-346. https://doi.org/10.55982/
openpraxis.18.2.1186

Miao, F., Giannini, S., & Holmes, W. (2023).
Guidance for generative Al in education and
research. UNESCO.

Ministry of Education and Higher Education Qatar.
(2024). Qatar National Education Strategy 2024-
2030. https://www.edu.gov.qa/en/Strategy

National eLearning Center. (2025a). OERx Open
Educational Resources Platform. https://oerx.nelc.

gov.sa/

National eLearning Center. (2025b). 20th board
meeting of the GCC eLearning Committee
discusses Al strategic direction. https://nelc.gov.
sa/en/media-center/news/3186

Oxford Business Group. (2026). New higher
education facilities improve Saudi Arabia's
competitiveness https://oxfordbusinessgroup.
com/reports/saudi-arabia/2025-report/education-
training/prime-expansion-the-establishment-
of-new-educational-facilities-aim-to-raise-the-
competitiveness-of-universities-and-offer-more-
diverse-learning-overview/

Saudi Press Agency. (2025, August 24). More than
six million general school students in Saudi Arabia
to study Al curriculum. https://www.spa.gov.sa/
en/N2384135

SUNA. (2026). Higher education minister: Regional
partnerships to enhance digital transformation
and research development in Sudan. Sudan

News Agency. https://suna.sd/posts/higher-
education-minister-regional-partnerships-to-
enhance-digital-transformation-and-research-

58 Smart Education Around World: Partners' Perspectives from Seven Regional Reports


https://doi.org/10.21511/ppm.16(2).2018.20
https://globalbusinessoutlook.com/technology/saudi-vision-through-curriculum-change-kingdom-embraces
https://globalbusinessoutlook.com/technology/saudi-vision-through-curriculum-change-kingdom-embraces
https://globalbusinessoutlook.com/technology/saudi-vision-through-curriculum-change-kingdom-embraces
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-economy/mena/
https://www.gsma.com/solutions-and-impact/connectivity-for-good/mobile-economy/mena/
https://doi.org/10.55982/openpraxis.16.4.761
https://doi.org/10.55982/openpraxis.16.4.761
https://figshare.com/articles/online_resource/2025_GSENet_Annual_Report_Smart_Education_in_the_Age_o
https://figshare.com/articles/online_resource/2025_GSENet_Annual_Report_Smart_Education_in_the_Age_o
https://figshare.com/articles/online_resource/2025_GSENet_Annual_Report_Smart_Education_in_the_Age_o
https://figshare.com/articles/online_resource/2025_GSENet_Annual_Report_Smart_Education_in_the_Age_o
https://doi.org/10.54394/OYOA8722
https://doi.org/10.54394/OYOA8722
https://doi.org/10.1007/978-981-10-2419-1_14
https://doi.org/10.1109/ICALT55010.2022.00093
https://doi.org/10.55982/openpraxis.18.2.1186
https://doi.org/10.55982/openpraxis.18.2.1186
https://www.edu.gov.qa/en/Strategy
https://oerx.nelc.gov.sa/
https://oerx.nelc.gov.sa/
https://nelc.gov.sa/en/media-center/news/3186 
https://nelc.gov.sa/en/media-center/news/3186 
https://oxfordbusinessgroup.com/reports/saudi-arabia/2025-report/education-training/prime-expansion-
https://oxfordbusinessgroup.com/reports/saudi-arabia/2025-report/education-training/prime-expansion-
https://oxfordbusinessgroup.com/reports/saudi-arabia/2025-report/education-training/prime-expansion-
https://oxfordbusinessgroup.com/reports/saudi-arabia/2025-report/education-training/prime-expansion-
https://oxfordbusinessgroup.com/reports/saudi-arabia/2025-report/education-training/prime-expansion-
https://oxfordbusinessgroup.com/reports/saudi-arabia/2025-report/education-training/prime-expansion-
https://www.spa.gov.sa/en/N2384135 
https://www.spa.gov.sa/en/N2384135 
 https://suna.sd/posts/higher-education-minister-regional-partnerships-to-enhance-digital-transforma
 https://suna.sd/posts/higher-education-minister-regional-partnerships-to-enhance-digital-transforma
 https://suna.sd/posts/higher-education-minister-regional-partnerships-to-enhance-digital-transforma

development-in-sudan

UAE Government. (n.d.). UAE strategy for artificial
intelligence. The Official Portal of the UAE
Government. https://u.ae/en/about-the-uae/
strategies-initiatives-and-awards/strategies-
plans-and-visions/government-services-and-
digital-transformation/uae-strategy-for-artificial-

intelligence

UNDP & Mohammed bin Rashid Al Maktoum
Knowledge Foundation. (2025). Global Knowledge
Index 2025. United Nations Development
Programme. https://www.undp.org/arab-states/
publications/global-knowledge-index-2025.

UNDP Arab States. (2025). Youth leading local
change: Global impact. https://www.undp.org/
arab-states/stories/youth-leading-local-change-

http://hdl.handle.net/10986/40880

World Bank. (2025a). Improving education in
Saudi Arabia through evaluation and assessment.
https://blogs.worldbank.org/en/arabvoices/
improving-education-in-saudi-arabia-through-
evaluation-and-assessment

World Bank. (2025b). Population, total:

Arab World. World Development Indicators.
https://data.worldbank.org/indicator/SP.POP.
TOTL?locations=1A

World Bank MENA. (2024). Level up MENA: How
digital education and skills are powering the
next generation of jobs. https://blogs.worldbank.
org/en/arabvoices/level-up-mena-how-digital-
education-and-skills-are-powering-the-next-
generation-of-jobs

global-impact-celebrating-2025-international-
youth-day

UNESCO. (2024). Dubai Declaration on Open
Educational Resources (OER): Digital public goods
and emerging technologies for equitable and
inclusive access to knowledge. UNESCO.

UNESCO. (2026). Sustaining higher education
amid crisis: UNESCOQO's support in Gaza. https://
www.unesco.org/en/articles/sustaining-higher-
education-amid-crisis-unescos-support-gaza

UNESCO-ICHEI & ALECSO. (2023). Research report
on digital transformation of higher education
teaching and learning in the Arab region. UNESCO
International Centre for Higher Education
Innovation.

UNICEF MENA. (2025). At least 30 million children
out of school in the Middle East and North Africa.
https://www.unicef.org/mena/press-releases/
least-30-million-children-out-school-middle-east-
and-north-africa

UNESCWA. (2024). Artificial intelligence futures
for the Arab region. United Nations Economic and
Social Commission for Western Asia.

World Bank. (2024). Gulf economic update, fall
2023: Structural reforms and shifting social norms
to increase women's labor force participation.

Yalla Nodrus. (2026). About us. https://yallanodrus.
org/about-us

Zeng, H., Miao, M., & Qin, Z. (Coords.). (2023).
Synthesis report of the Global Smart Education
Conference 2023: Education transformation and
data governance. Beijing Normal University and
UNESCO IITE.

Chapter 3 59


 https://suna.sd/posts/higher-education-minister-regional-partnerships-to-enhance-digital-transforma
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/governm
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/governm
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/governm
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/governm
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/governm
 https://www.undp.org/arab-states/publications/global-knowledge-index-2025. 
 https://www.undp.org/arab-states/publications/global-knowledge-index-2025. 
https://www.undp.org/arab-states/stories/youth-leading-local-change-global-impact-celebrating-2025-i
https://www.undp.org/arab-states/stories/youth-leading-local-change-global-impact-celebrating-2025-i
https://www.undp.org/arab-states/stories/youth-leading-local-change-global-impact-celebrating-2025-i
https://www.undp.org/arab-states/stories/youth-leading-local-change-global-impact-celebrating-2025-i
https://www.unesco.org/en/articles/sustaining-higher-education-amid-crisis-unescos-support-gaza
https://www.unesco.org/en/articles/sustaining-higher-education-amid-crisis-unescos-support-gaza
https://www.unesco.org/en/articles/sustaining-higher-education-amid-crisis-unescos-support-gaza
https://www.unicef.org/mena/press-releases/least-30-million-children-out-school-middle-east-and-nort
https://www.unicef.org/mena/press-releases/least-30-million-children-out-school-middle-east-and-nort
https://www.unicef.org/mena/press-releases/least-30-million-children-out-school-middle-east-and-nort
http://hdl.handle.net/10986/40880
https://blogs.worldbank.org/en/arabvoices/improving-education-in-saudi-arabia-through-evaluation-and
https://blogs.worldbank.org/en/arabvoices/improving-education-in-saudi-arabia-through-evaluation-and
https://blogs.worldbank.org/en/arabvoices/improving-education-in-saudi-arabia-through-evaluation-and
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=1A 
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=1A 
https://blogs.worldbank.org/en/arabvoices/level-up-mena-how-digital-education-and-skills-are-powerin
https://blogs.worldbank.org/en/arabvoices/level-up-mena-how-digital-education-and-skills-are-powerin
https://blogs.worldbank.org/en/arabvoices/level-up-mena-how-digital-education-and-skills-are-powerin
https://blogs.worldbank.org/en/arabvoices/level-up-mena-how-digital-education-and-skills-are-powerin
https://yallanodrus.org/about-us
https://yallanodrus.org/about-us

Chapter 4

Mapping the Current Status of Smart
Education: a Regional Analysis of Asia

Haani Mazari
Southeast Asian Ministers of Education Organization Secretariat
(SEAMEO)

&




Home to more than half the world's student
population, Asia is the most educationally diverse
continent: a 90% average school attendance rate
exists alongside an estimated 25 million children
unable to access primary education (ADB, 2011).
Asia contains countries that lead global rankings
and systems, infrastructure approaching universal
connectivity and contexts with unreliable
electricity, reform ambitions of extraordinary
scale alongside implementation conditions of
constraint. This range is the chapter's central
analytical challenge.

This chapter assesses the current state of Smart
Education across Asia using the ten primary
indicators of the Huang et al. (2024) framework;
five Performative Features describing what
Smart Education looks like in practice, and five
Constructive Features describing the conditions
that enable or constrain it. To account for Asia's
diversity, the analysis is organised around four
system archetypes; high-capacity technology-
led, large-scale uneven implementation, policy-
aspirational but infrastructure-constrained, and
fragile and crisis-exposed; examined through
what has been gained, what is being reshaped,
and what is at risk in each. This responds to the
GSE 2026 report's core objectives while allowing
comparison across similar conditions rather than
a flat inventory that conceals Asia's diversity. The
Philippines, selected for its shared characteristics
across several archetypes, is then examined as a
country-level indicator assessment testing the

regional patterns established above.

The analysis draws on national policy documents,
regional and international reports, academic
research, and the author's primary research

with the Philippines' Department of Education.
The chapter closes with future scenarios and
practical recommendations for policymakers and
practitioners.

The four archetypes used to organise the regional
analysis are analytical constructs developed
inductively from the literature by identifying
recurrent patterns in how systems combine
policy architecture, infrastructure, institutional
capacity, and crisis exposure (ADB, 2023; Rahman
& Freeman, 2025). Countries were selected

as illustrations of each pattern rather than
nationally representative cases. The chapter
draws primarily on evidence from Southeast and
South Asia, where data availability is strongest,
complemented with examples from East Asia and
Central Asia where comparable evidence exists.
West Asia and the Arab region are addressed in a
dedicated chapter of this report. China's internal
diversity means it spans multiple archetypes

and is set aside here for dedicated treatment; its
coastal provinces appear in Section 2 solely as an
illustration of the intra-regional range this chapter
maps. Throughout the chapter, conflict and
climate emergencies are treated as cross-cutting
conditions that shape what is achievable across all
four system types.



Asia's Smart Education landscape is characterised
by stark diversity, both between countries and
within them. China alone illustrates the scale

of this intra-regional range: Beijing, Shanghai,
Jiangsu, Zhejiang rank in PISA 2022 at or near the
global top alongside Singapore (OECD, 2023),

yet substantial urban-rural gaps in digital access,
skills development, and education quality leave
rural students at significantly greater risk of falling
behind (Shen et al., 2025), compounded by the
hukou household registration system, which ties
education services to residency status and creates
a two-track system for migrant children (Luo et
al., 2025). China's internal diversity, spanning
multiple archetypes in miniature, is the diversity
this chapter maps across the region as a whole.

The Asian Development Bank's Digital Education
Readiness Framework (DERF), applied across ten
developing member countries, quantifies this
variation across the wider region and finds it
equally stark. Internet penetration falls below 50%
in five of those countries: Bangladesh, the Kyrgyz
Republic, Mongolia, Pakistan, and the Philippines
(ADB, 2023, p. 5). Rural electricity access illustrates
the range more starkly: while nine of the ten
countries assessed achieve between 90% and
100% coverage, Pakistan stands as a significant
outlier, with 41.3% of rural households without
electricity (ADB, 2023, p. 5). These figures sit
alongside Japan, Singapore, and South Korea's
near-universal connectivity (ITU, 2024), illustrating
the scale of intra-regional distance that this
analysis must account for.

Beyond what the DERF data captures, Kazakhstan
and Uzbekistan illustrate an emerging Central

Asia's diversity shapes what Smart Education
means in practice, and can be best understood
through four main archetypes: 1) high-capacity,
technology-led systems, 2) large-scale, uneven
implementation systems, 3) policy-aspirational
but infrastructure-constrained systems, and 4)

Asian trajectory: literacy rates above 99%

coexist with weak PISA 2022 outcomes (36% of
Kazakhstani students reaching functional reading
proficiency against an OECD average of 74%;
Uzbekistan ranked 78th of 81 countries) (OECD,
2023). Both are investing heavily in Al-integrated
teacher training — Kazakhstan through aiming
to reach 252,000 teachers by 2025; Uzbekistan
through targeting all 19,500 computer science
teachers nationally (Government of Kazakhstan,
2024; UNESCO-ICHEI, 2025; Government of
Uzbekistan, 2021; New Uzbekistan University,
2026) but implementation gaps persist in remote
areas despite the investment. Central Asia's
trajectory sits beyond this chapter's depth of
examination, but represents a recognisable
variant of the same tension this chapter traces
throughout the region: ambition outpacing
implementation capacity.

Across Asia’s diversity, climate emergency and
conflict are cross-cutting conditions that shape
what is achievable at every tier of the system.

Asia holds 11 of the 20 most climate-vulnerable
countries in the world, and in 2024 alone, South
Asia, East Asia and the Pacific together accounted
for over 178 million of the 242 million students
globally whose schooling was disrupted by
climate hazards (UNICEF, 2025). Global conflicts
doubled between 2019 and 2024, and in the most
severely affected systems, technology has become
a tool for maintaining educational continuity
rather than advancing it, a distinction that shapes
how the framework applies across archetypes
(Rahman & Freeman, 2025).

fragile and crisis-exposed systems.

Table 4.1 maps each archetype to the Smart
Education indicator framework, showing where
each system type demonstrates strength

and where gaps are most persistent. The
archetype definitions were derived inductively



from a synthesis of ADB Digital Education
Readiness Framework data, UNESCO GEM
regional background papers, and the academic
literature on EdTech adoption across Asia.
Across these sources, four distinct combinations
of performative Feature achievement and

Constructive Feature development recurred

Archetype

High-capacity,

IHlustrative
Cases

Singapore,

technology-led |South Korea

Large-scale,
uneven

Policy-
aspirational

India,
Indonesia

Pakistan,
Cambodia

Performative Features

Smart learning environments
near-universal; student-centred
teaching embedded; holistic
assessment systems established;
educational equity gaps narrow
and actively monitored; school
organisational leadership strong

Smart learning environments
strong nationally but highly
uneven sub-nationally; student-
centred teaching advancing
through curriculum reform;
educational equity the defining
performance gap between
national averages and peripheral
populations

Smart learning environments
established in urban contexts,
severely constrained rurally;
student-centred teaching
aspirational in policy,
inconsistent in practice;
educational equity the most
acute performance gap

consistently, producing different Smart Education
challenges and trajectories. The indicator profiles
in Table 4.1 reflect conditions consistently
observed across multiple independent sources
covering each country grouping, rather than
claims about either country individually:

Constructive Features

Data security and governance
developing; sustainable
education reform across
multiple policy iterations;
school cultural development
active; cross-sector
collaboration institutionalised;
teacher capacity building
sustained over decades

Sustainable education reform
and cross-sector collaboration
strong at national level; teacher
capacity building the binding
constraint on progress; data
security and governance
fragmented across geographies
and levels of government

Sustainable education reform
framework present but
implementation capacity
lagging ambition; teacher
capacity building and data
security and governance the
most underdeveloped enablers;
cross-sector collaboration
donor-dependent and
externally resourced



IHlustrative

Archetype Performative Features

Cases

Constructive Features

Smart learning environments
severely disrupted or absent;
school organisational leadership

Fragile, crisis- Afghanistan, compromised or operating in

exposed

Myanmar exile; student-centred teaching
contingent on civil society
provision rather than formal
system

All constructive features
operating outside normal
conditions; school cultural
development and cross-sector
collaboration improvised
through non-state actors; data
security and governance absent

Countries were selected as illustrations of each
pattern based on the strength of available
evidence and their geographic and contextual

diversity across South, Southeast, Central, and East
Asia. Figure 1 visualises the archetypes by system
capacity and implementation reach:

Figure 4.1 Smart Education in Asia Across Four Archetypes

High

Cap-
acity

Low

High-capacity, technology-led
Singapore - South Korea

= Al integration at frontier - Evaluation culture embedded
= Governance lags tech pace - Skill stratification risk

Large-scale, uneven

India - Indonesia

+ Massive platform reach - Al curriculum mandates

« Urban-rural gap persistent - Teacher capacity ceiling

Policy-aspirational

Pakistan - Cambodia

+ Rapid policy architecture - Urban ecosystem growing
« Rural pilots unscaled - Limited domestic research

Fragile, crisis-exposed
Afghanistan - Myanmar

« Formal system disrupted

« Tech as survival tool

=" Pphilippines
spans 3 archetypes

Band width indicates implementation reach — wider = broader reach
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This section examines each archetype through
illustrative country cases drawn from across Asia,
mapped along three dimensions: what has been
gained from Smart Education development;
what is being reshaped by digital transformation;
and what is at risk where governance, equity,

or capacity have not kept pace. The mapping is
not a comparative assessment but reflects on
the variety of approaches and lessons learned in
implementing Smart Education systems.
h-Capacity, Technology-Led

A C

ms

South Korea and Singapore are among the
highest-performing education systems in the
world. In PISA 2022, Singapore led global rankings
in mathematics, reading, and science; South Korea
maintained above-average performance across

all three domains through the COVID-19 period
(OECD, 2023). Both systems are characterised

by near-universal school connectivity, sustained
high public investment in education, strong
institutional capacity for curriculum design and
teacher development, and decades of iterative,
evidence-informed policy revision. These are the
foundational prerequisites that distinguish high-
capacity systems: not merely that technology is
present, but that the governance, human capital,
and institutional infrastructure required to deploy
it purposefully have been built over time.

Both systems arrived at this point through
sustained commitment over decades; South
Korea's Cyber Home Learning System, piloted in
2004, established digital learning infrastructure

at national scale; its Digital-based Education
Innovation Plan (2023) represents the third major
iteration of national digital education policy, now
encompassing Al-embedded textbooks and a
commitment to train 300,000 teachers by 2026.
Singapore's first ICT Masterplan dates to 1997 and
its current Educational Technology Plan, now in its
fourth iteration, provides a ten-year vision to 2030
(Ministry of Education Singapore, 2023; UNESCO &
CEl, 2023).

What both systems have gained is most visible
in the maturity of their professional learning

ecosystems and, particularly in Singapore, the
development of evaluation as a governance
principle. South Korea's EdTech Software
Laboratory, established in 2021, moved from
top-down procurement towards school-industry
collaboration in regional hubs where teachers,
students, and technology developers co-design
solutions (Seo, 2023). The Jeeshik Samter peer
knowledge-sharing service, introduced in July
2020, replaced supplier-centred government
training with voluntary, teacher-to-teacher, real-
time video learning (Seo, 2023). In Singapore,
the Student Learning Space, operational since
2018, provides curriculum-aligned resources
with an Adaptive Learning System delivering
personalised learning pathways and documented
improvements in competencies and motivation
among low-progress learners. Singapore's
governance model builds evaluation upstream
where government support tends to follow
demonstrated school-level evidence, with the
system generating continuous performance data
that feeds iterative development (Zhao & Wang,
2026).

What is being reshaped in both systems is the
teacher's role as personalised learning deepens
at scale: from knowledge deliverer to learning
mentor, coach, and socio-emotional leader. South
Korea's 2023 Digital-based Education Innovation
Plan introduced Al-embedded digital textbooks
from 2025, with USD 260 million earmarked for
professional development and a commitment to
train 300,000 teachers by 2026 (Yang &Yi, 2025).
Singapore's National Artificial Intelligence Strategy
2.0 embeds Al ethics frameworks for education
alongside continued platform development
(UNESCO & CEl, 2023).

What is at risk in high-capacity systems is the
governance gap that opens when technology
adoption outpaces the institutional conditions
required to sustain it. South Korea's 2025
experience illustrates this: fewer than 30% of
elementary schools were using Al textbooks

by March, and after complaints about factual
inaccuracies, privacy, and teacher workload, the
government stripped them of official status that
August, a sign of accountability functioning,



but also of scaling ahead of the evidence base
(UNESCO GEM, 2025; Gezen, 2025). Singapore's
risk is structurally similar but earlier-stage: data
governance under the Personal Data Protection
Act of 2012 lags emerging technology adoption,
particularly software developed outside
Singapore's jurisdiction, and few systematic
methods exist to measure students' digital
competence, meaning personalised learning gains
may be difficult to verify and skill stratification
may be widening without visibility (Zhao & Wang,
2026). For high-capacity systems, the frontier

risk is whether evaluation culture, regulatory
frameworks, and public trust can keep pace with
Al integration.

e, Uneven Implementation

India and Indonesia show what Smart Education
looks like at the largest scales of implementation:
strong national ambition and real platform-

level gains, alongside sharply uneven reach.

Both countries have the policy architecture and
government commitment in place; the gapisin
the capacity to deliver consistently, especially to
learners furthest from urban centres (ADB, 2023).

What both systems have gained is most visible
at the platform level. India's Digital Infrastructure
for Knowledge Sharing (DIKSHA), a federated
platform aggregating e-content, teacher training
resources, and assessments across 36 states and
Union Territories in over 30 languages, is the
primary digital vehicle for the National Education
Policy 2020; reaching approximately 180 million
students and seven million teachers, with 70%
rural penetration (Maruwada, 2023). Indonesia's
Merdeka Belajar reform has produced two
complementary platforms: Platform Merdeka
Mengajar, a teacher enablement platform that
by 2023 reached two million users with over 80%
of principals and 70% of teachers engaging in its
training features (UNESCO & SEAMEOLEC, 2023;
Wang et al.,, 2023), and Rapor Pendidikan, a school
performance dashboard adopted by 95% of
Indonesia's K-12 schools by October 2023 (Wang
et al,, 2023). Yet platform reach and learning
outcomes are not the same thing: Indonesia's PISA

2022 mathematics score of 366, against an OECD
average of 472, is a gap equivalent to roughly
three and a half years of schooling (UNESCO &
SEAMEOLEC, 2023; Wang et al., 2023).

What is being reshaped in both systems is the
relationship between curriculum and technology,
and through it the role of the teacher. India's
National Education Policy 2020 reorients schooling
toward foundational literacy and competency-
based, multilingual learning, with DIKSHA as

its vehicle; from 2026-27, Al and computational
thinking become compulsory from Class 3
upward, requiring training of over 10 million
teachers against a backdrop where only 58% of
schools have functional computers (Government
of India, 2025). Indonesia's Ministerial Regulation
No. 13/2025 makes a parallel move, introducing
Al and coding from Grade 5 upward conditional
on infrastructure readiness, while the Kurikulum
Merdeka shifts from prescriptive content toward
competency-based, student-centred learning with
technology as a targeted enabler rather than full
digitisation. Both reforms share the same logic:
technology as the lever for deeper pedagogical
transformation. In both systems, teacher
preparedness is a constraint; training remains
fragmented and concentrated in cities, with many
Indonesian teachers reporting limited digital
literacy even as student familiarity with Al tools
has reached 83.6% nationally (Haetami, 2025).

Polic cy y-Aspirati ional, Infrastructure-
Constrained Systems

Pakistan and Cambodia show policy ambition, and
increasingly investment, outpacing what either
country's evidence base can support.

The two arrive here from different governance
structures. Pakistan, the world's most climate-
vulnerable country, faces a learning crisis
compounded by recurring climate emergencies
(Hayat, Mazari & Aslam, 2025); its system, devolved
to the provinces under the 18th Constitutional
Amendment, leaves provinces running separate
strategies with limited information-sharing,
and donors and government alike continue
scaling interventions regardless of evidence.
Cambodia's more centralised environment



doesn't resolve this: fragmentation across
departments and unevaluated donor-funded
projects are documented constraints on EdTech
scaling regardless of governance structure (Curtiss
Wyss & Olsen, 2026). Cambodia brings stronger
connectivity, with cellular networks covering 100%
of the population and 92% of households owning
a mobile phone (ITU, 2024), underpinning a 2025
investment surge including the World Bank's $100
million Basic Education Improvement Project and
a UNICEF-backed teacher development platform
(Thinley et al., 2024; World Bank, 2025).

What both systems have gained is real, if narrow,
evidence of what works. A Bahawalnagar RCT
found a WhatsApp-based Teaching at the Right
Level intervention improved Pakistani students'
English and Urdu scores by 0.56 SD (Adil et al.,
2022), and the Targeted Instruction Programme

in Islamabad and KP shows gains are achievable
where institutional support and connectivity align
(Harvard Kennedy School CID, 2023). In Cambodia,
the most rigorous published evaluation available,
a Learning Generation Initiative pilot across nine
schools in Phnom Penh and Kandal Province,
found High Touch High Tech produced 0.36

SD math gains over eight months (Learning
Generation Initiative, 2026).

Both systems are reshaping what EdTech is for,
increasingly through informal platforms attractive
for being cheap and fast rather than evaluated.

In Pakistan, WhatsApp has become the primary
informal learning channel, the most feasible

way to scale across provincial boundaries during
climate emergencies (Hayat, Mazari & Aslam,
2025). In Cambodia, Telegram plays the same
role, used nationally during closures and adopted
specifically to reach ethnic-minority students

in multilingual schools (IIEP-UNESCO, 2020;

Sam, 2023). Cambodia's Minister of Education

has framed Al as compensating for the teacher
shortage noted above, rather than enhancing
learning (Kiripost, 2025).

What is at risk follows directly from that same

evidence gap: access, language, and outcome
problems concentrated where investment and
evidence are thinnest. In Pakistan, only 33% of

households have internet access and 12% own a
computer (Zubairi et al., 2022); evidence comes
almost entirely from better-resourced pockets like
Islamabad, with a systematic review finding just
71 eligible studies nationally, none controlled or
at scale (Baloch & Taddese, 2020). Interventions
default to English and Urdu, with almost no
coverage in Punjabi, Balochi, or Saraiki (Zubairi
etal,, 2022). In Cambodia, only 32% have basic
digital access and 22% of schools have functional
computers (UNESCO, 2024c; UNESCO GEM &
SEAMEDO, 2023). Evidence again clusters narrowly
in Phnom Penh and Kandal, with no comparably
rigorous evaluation for what's being scaled
nationally. SEA-PLM 2024 found Cambodia's
lowest-band Grade 5 students falling from 47%
to 37% in reading and 36% to 20% in math since
2019, a rare regional improvement, but one that
still leaves 81% of Grade 6 students short of
proficiency in mathematics or Khmer (UNICEF

& SEAMEQ, 2024; World Bank, 2025). Ethnic
minorities whose first language is neither Khmer
nor English face disadvantages that Telegram
outreach has only begun to address.

In both countries, investment is scaling

faster than the evidence that would justify it,

and effectiveness is best understood where
internationally funded research has reached, least
where the need is greatest.

Afghanistan and Myanmar occupy a distinct
position in this analysis. In both, the prerequisites
that make Smart Education possible: stable
governance, functioning infrastructure, safe
schools, a legitimate ministry of education; have
been disrupted. The framework applies differently
here: what has been gained is measured against
the alternative of no education at all; what is
being reshaped is the relationship between the
state and education provision itself; and what is at
risk is the sustainability of the improvised systems
filling the gap.

What both systems have gained is the partial
maintenance of learning continuity through
technology in conditions designed to foreclose it.



In Afghanistan, an estimated 2.2 million girls are
out of education following the Taliban's return

to power in 2021 (UNICEF & UNESCO, 2025);
technology has become the primary educational
corridor for excluded learners, with Lapis Group's
Senf programme and the Eagle Online Academy
expanding across all 34 provinces to graduate
over 2,000 women and girls (Lapis Group, n.d.),
and UNESCO delivering radio-based literacy
programmes across five provinces (Barnes et al.,
2025). In Myanmar, following the February 2021
coup, the National Unity Government's Ministry
of Education responded to junta control of formal
institutions by building a parallel system that by
October 2021 counted 235 of the country's 297
universities and 279 of 330 township education
boards among its affiliates, since conducting its
own matriculation examinations in resistance-
held areas (Faxon et al., 2023; Radio Free Asia,
2024). Civil society has built further infrastructure
beyond this parallel state: Burma Academy offers
free offline-capable mobile courses and has
piloted Raspberry Pi devices where the internet
is shut down entirely, while ethnic resistance
organisations sustain multilingual education
rejecting the junta's monolingual model, part of a
wider non-state response that now reaches over

Several conditions cut across all four archetypes
in ways that the archetype analysis alone cannot
fully capture.

Connectivity inequality remains structural rather
than incidental, present even in large-scale
systems with significant platform investment.
Indonesia's 95% school adoption of Rapor
Pendidikan coexists with eastern Papua and
Maluku, where over three-quarters of schools
lack connectivity (UNESCO & SEAMOLEC, 2023);
India's DIKSHA reaches 180 million users while
only 18% of rural schools had internet access

as of 2023 (UDISE+, 2023); Cambodia's 100%
cellular coverage coexists with schools in Oddar
Meanchey where no household owns a computer
(UNESCO GEM & SEAMEO, 2023). National
adoption statistics mask this, reflecting capital-

890,000 of Myanmar's 13 million learners (UNICEF
Myanmar, 2025).

What is being reshaped is the channel through
which support reaches learners: donors now
route funding through civil society, resistance
organisations, and diaspora networks rather than
state ministries, out of necessity rather than choice
(Auh & Kim, 2025). However, what is at risk is the
fragility of the funding sustaining these systems
and the lack of evidence to guide effective use.
Donors cannot work through state channels

in either country: programmes therefore run
through civil society and humanitarian channels
structurally vulnerable to geopolitical shifts. In
early 2025, the United States suspended over $560
million in Afghanistan aid, ending USAID-funded
girls' education programmes and closing the IRC's
community-based programmes for nearly 300,000
children (Refugees International, 2026; IRC, 2025);
in Myanmar, USAID's termination of the Diversity
and Inclusion Scholarship Program withdrew

$45 million from over 400 students (Amnesty
International, 2025; Aung Thet Paing Hmue, 2025).
Barnes et al. (2025) review found critically thin
evidence of EdTech effectiveness in emergencies
generally.

city conditions rather than the depth of the gap at
the periphery.

Teacher readiness is the binding constraint
regardless of system sophistication: South Korea's
Al textbook rollback, Indonesia's Kurikulum
Merdeka gaps, Pakistan's unscaled pilots, and
Cambodia's digital divide all trace back to teachers
not yet equipped for what reform requires (Seo,
2023; Haetami, 2025; Mazari et al., 2023; UNESCO
GEM & SEAMEQ, 2023), and development is
consistently underfunded relative to platform

and device investment. SEAMEQ's Southeast Asia
Teachers Professional Development (TPD) analysis
across nine countries finds a significant policy-
practice gap despite formalised frameworks:
cascade training dilutes quality, nearly one-third
of teachers lack confidence with digital tools, and



heavy workloads reduce participation (SEAMEO

& FIT-ED, 2026). SEA-PLM confirms the pattern

in outcomes: regional minimum proficiency in
mathematics improved from 56% to 67% of Grade
5 students between 2019 and 2024, but only 53%
reached minimum reading proficiency (UNICEF &
SEAMEO, 2024).

Governance and evaluation capacity lag
technology adoption across the spectrum. A 2026
Brookings Institution study of government EdTech
decision-making helps explain why: decisions
are shaped more by political motivation and
short-term feasibility than by sustainability or
evidence, with decision-makers accepting donor-
funded projects and free corporate tools without
evaluating fit against national strategy or long-
term sustainability (Curtiss Wyss & Olsen, 2026).
The lag runs from Singapore's acknowledged
regulatory gap to Cambodia's reliance on
commercial platforms with no educational

data framework (UNESCO & SEAMEOQ, 2023) to
Myanmar, where digital learning itself carries
surveillance risk (Auh & Kim, 2025); South Korea
scaled its Al textbook programme before the
evidence base could sustain it (Gezen, 2025), and
a 2025 EdTech Hub review found critically thin
evidence of EdTech effectiveness in emergencies
globally (Barnes et al., 2025).

Conflict and crisis form a cross-cutting condition
no archetype is insulated from. Asia is home to
the most climate-vulnerable countries, and with
the Pacific accounts for over 178 million of the
242 million students globally whose schooling
was disrupted by climate hazards (UNICEF, 2025).
Direct conflict has foreclosed formal education
in Afghanistan and Myanmar, but effects reach
further: fuel shortages cascading from conflict

in the Middle East have caused school closures
elsewhere. (Rahman & Freeman, 2025). As conflicts
multiply and humanitarian funding fails to keep
pace, EdTech is increasingly deployed as a cost-
efficiency mechanism rather than a learning tool
(Rahman & Freeman, 2025).

Mapped against the ten indicators, smart learning
environments and educational equity show the
widest variation: the gap between Metro Manila's

68.7% household internet access and BARMM's
27.7% (PSA, 2025) illustrates in one country

what the archetypes reveal at continental scale.
Student-centred teaching and holistic assessment
show gains in high-capacity and large-scale
systems but remain aspirational elsewhere,
though TVET points to where this is shifting: South
Korea's advanced TVET digitalisation has become
a benchmarking model for ASEAN counterparts
(ILO, 2024), Cambodia's TVET 1.5M programme has
expanded vocational enrolment nationally (Khmer
Times, 2026), and the Philippines' Commission on
Higher Education established a national micro-
credentials framework in 2025 (CHED, 2025).

School organisational leadership shows
persistent gaps, with governance fragmentation
and principal shortages documented in the
Philippines (DepEd, 2025) and echoed in regional
TPD findings above. Sustainable education
reform shows the strongest variation of any
constructive feature, built over decades in high-
capacity systems and lost entirely in fragile ones;
cross-sector collaboration ranges similarly, from
Singapore's institutionalised public-private
ecosystem to Myanmar's improvised civil society
architecture.

Overall maturity: Asia spans the full maturity
spectrum simultaneously, from nascent in
Afghanistan and Myanmar to advanced in
Singapore and South Korea. East Asia anchors the
high-capacity end, though open Al governance
questions in South Korea and Singapore show
system capacity alone doesn't guarantee
consolidated maturity. Southeast Asia spans

the widest internal range of any sub-region,
constrained above all by teacher capacity. South
Asia is predominantly developing, India's platform
scale coexisting with deep rural connectivity
gaps. Central Asia is nascent in some countries,
accelerating in others. China complicates any
regional reading further: its coastal provinces
perform at high-capacity levels on PISA 2022
while rural and western provinces show large-
scale-uneven characteristics (Shen et al.,, 2025).
Asia's centre of gravity is best characterised as
developing.



Defining strengths: sustainable education reform
in high-capacity and large-scale systems; smart
learning environments, where national platform
reach represents real infrastructure achievement
despite last-mile equity gaps; and cross-sector
collaboration, from institutionalised to improvised.

Critical gaps: teacher capacity building,
underdeveloped across every archetype;
educational equity, where intra-national variation

The Philippines offers a country-level test of the
regional patterns established above. A middle-
income archipelagic state of over 7,600 islands
with 27 million children in public schools (National
Mapping and Resource Information Authority,
2016), it is actively pursuing a national Smart
Education agenda through DepEd's Presidential
Digitalisation Blueprint while contending with

a severe learning crisis, acute infrastructure
inequality, recurring climate disruption, and sub-
national conflict (DepEd, 2025). The distance
between Smart Education in Metro Manila and
BARMM is, in microcosm, the distance between
Singapore and Cambodia at the regional level.

The assessment examines the Philippines against
all ten indicators of the Huang et al. (2024)
framework; five Performative Features and five
constructive features; addressed in five thematic
clusters, each covering two indicators, with
attention to current state, evidence, and the key
variations that reveal where Smart Education is
working and where it is not.

Cluster 1: Learning outcomes and student-
centred teaching (PF1: Student-Centred
Teaching; PF2: Holistic Learning Assessment)

The starting point for any assessment of Smart
Education in the Philippines is the depth of the
learning crisis the system is trying to address. The
Quiality Basic Education Development Plan 2025-
2035 diagnoses a system where 91% of ten-year-
olds cannot read and understand short, age-
appropriate texts, with weak foundations from
the start: pre-kindergarten enrolment sat at just

rivals inter-national variation; and data security
and governance, lagging technology adoption
from the region's most advanced systems to its
most fragile.

Dominant characteristic: policy-ambitious

but implementation-uneven. The continent
invests at scale in Smart Education infrastructure
while teacher capacity, evidence culture, and
governance frameworks struggle to keep pace.

20% in 2022, alongside high rates of childhood
stunting (DepEd, 2025). EDCOM II's 2026 report
documents a proficiency collapse; 30.5% of
Grade 3 learners meet proficiency standards,
dropping sharply to 0.4% by Grade 12, and
identifies mass promotion as a systemic practice
that obscures this, with students advancing
without demonstrating competency (EDCOM I,
2026). In PISA 2022, the Philippines scored 355
in mathematics and 347 in reading, 77th of 81
countries, with only 8% of 15-year-olds reaching
minimum reading proficiency (OECD, 2023).
SEA-PLM (2024) confirms socioeconomic status
remains the strongest predictor of achievement
across Southeast Asia, with gaps equivalent to
up to two years of schooling; contextualising the
Philippines' intra-national variation as regional
rather than country-specific (UNICEF & SEAMEO,
2024).

Assessment reform is underway: the MATATAG
curriculum (2023) shifts toward foundational
literacy and numeracy, and the Comprehensive
Rapid Literacy Assessment offers a more granular
picture of learning levels, but the link between
assessment data and instructional practice
remains weak (EDCOM I, 2026). Mazari et al’s
forthcoming study finds that completion of
learning materials during closures does not verify
learning quality; proxy completion by parents
and siblings is widespread, and real verification
only happens face-to-face on return. The GSMA's
2024 Future of Learning report finds no uniform
monitoring and evaluation process for EdTech
initiatives nationally (GSMA, 2024), a gap DepEd



is addressing through the forthcoming EdTech
Omnibus Policy, developed with EdTech Hub
using a Do-Measure-Learn approach to map
assumptions and define indicators (Afzal &
Donato, 2026).

Cluster 2: Infrastructure, connectivity and
educational equity (PF3: Smart Learning
Environment; PF5: Educational Equity)

The infrastructure picture is one of ambitious
targets set against a still-fragmented reality. As
of 2024, only 48.8% of Philippine households
had internet access at home, up from 17.7% in
2019, with BARMM recording the lowest rate

of any region at 27.7% against the National
Capital Region's 68.7% (PSA, 2025); remote, least-
populated areas have made only one-third the
connectivity progress of urban centres over the
past decade (GSMA, 2026).

The digital divide is acute. BARMM has the
country's lowest upper secondary completion
rate at 30% (UNESCO, 2023b) alongside its
lowest internet access. The government has
identified 8,013 barangays without elementary
schools, mostly in Geographically Isolated

and Disadvantaged Areas (GIDA), and eight
municipalities without secondary schools in
conflict-affected Basilan, Maguindanao, and
Palawan (Basic Education Development Plan,
2022); the GIDA Schools Act, passed on third
reading in March 2026, seeks to institutionalise
targeted support (EDCOM Il, 2026). A parallel
BARMM-level measure, the Inclusive Digital
Education Act, was introduced to the Bangsamoro
Parliament in April 2026, proposing a dedicated
Bangsamoro Learning Management System

and prioritising GIDA, indigenous, and conflict-
affected learners specifically (Bangsamoro
Parliament, 2026). The accumulated classroom
deficit grew to 165,000 over the last decade, with
centralised procurement building fewer than
10,000 classrooms annually in recent years (DepEd,
2025).

Climate vulnerability compounds these gaps
structurally. Climate hazards affected 93% of
Philippine schools between 2009 and 2019, and in

2023-24 alone nearly a third of the academic year
was lost (UNICEF, 2025). EdTech Hub's study finds
75% of learners in Leyte have no home internet,
making printed modular learning the near-
universal default during suspensions; dependent
on printing budgets calibrated for normal
operations rather than emergencies (Mazari et al.,
forthcoming).

Cluster 3: Leadership, governance and
data security (PF4: School Organisational
Leadership; CF2: Data Security and
Governance)

The Presidential Digitalisation Blueprint, the
Education Centre for Al Research (E-CAIR), a
SEAMEO INNOTECH-DepEd partnership launched
in February 2025, and the forthcoming EdTech
Omnibus Policy developed by DepEd's Bureau
of Learning and Delivery represent national
governance ambition (SEAMEO INNOTECH, 2025;
Afzal & Donato, 2026). The Omnibus Policy aims
to align EdTech procurement with foundational
learning priorities and make budget allocations
evidence-informed rather than device-centric;
stress-testing of its Digital Maturity Assessment
tool in Nueva Ecija and Rizal found digital
maturity depends as much on teacher capability
and pedagogical confidence as on infrastructure
(Afzal & Donato, 2026). Tools under development
include those for student health monitoring,
among others (SEAMEO INNOTECH, 2025).

Yet school-level leadership capacity remains
underdeveloped: EDCOM Il finds a shortage of
principals in more than half of public schools.
(EDCOM Il, 2026; DepkEd, 2025).

Data governance is a structural weakness. The
Philippines enacted its Data Privacy Act in

2012 and the E-Governance Act more recently,
but nearly four decades have passed without
right-to-information legislation, leaving data
disclosure to executive discretion; government
platforms remain fragmented with no consistent
interoperability framework, and criminal penalties
under the Data Privacy Act have made officials
risk-averse about sharing data across agencies
(Disini, 2026). In education specifically, damage
and needs reports filed through DepEd's Incident



Management Reporting System (IMRS) flow from
schools to the central office without divisional
verification, producing mismatched resource
allocation (Mazari et al., forthcoming). DepEd's
Indigenous Peoples Education programme,
tracking 1.6 million IP learners, illustrates the
fragmentation acutely: inter-agency data sharing
is blocked by misapplied privacy rules, ethnicity
lists are inconsistent across agencies, and the
first disaggregation of National Achievement Test
data for IP learners only happened in 2024 (Victor,
2025).

Cluster 4: Teacher capacity and school cultural
development (CF3: Teacher Capacity Building;
CF1: School Cultural Development)

Teacher capacity is the most consequential
constraint on Smart Education in the Philippines.
EDCOM Il finds that 62% of high school teachers
teach subjects outside their college major, a gap
that may affect teaching quality (EDCOM Il, 2026).
Pizarro, Caballes and Vianzon (2024), studying 225
elementary teachers across four Bataan schools,
found significant digital literacy disparities across
teachers, ICT coordinators, and principals, with a
substantial relationship between teachers' digital
literacy and overall performance. GSMA (2024)
identifies inadequate teacher capacity building
as the key barrier to EdTech adoption at scale,
with teachers reverting to traditional tools when
digital approaches prove difficult. Mazari et al’s
forthcoming study finds a statistically significant
relationship between training frequency and
preparedness for climate-related learning
continuity, yet only 58.3% of teachers engage in
preparation activities at least once a term, and
28.4% cite stress and fatigue as a barrier. These
challenges match regional TPD@Scale findings:
cascade training dilutes quality at scale, heavy
workloads reduce participation, and the time-on-
task policy; six hours of daily teaching, two hours
for everything else; makes sustained professional
learning structurally difficult (SEAMEO & FIT-ED,
2026).

School cultural development is shaped by the
archipelago's extraordinary linguistic diversity.
Mother tongue-based multilingual education,

introduced in 2010, expanded data infrastructure
for tracking IP learners, though enrolment has
declined substantially, raising retention and
data-quality questions (Victor, 2025). Digital
literacy is embedded in the K-12 curriculum and
DepEd's 2025 International Day of Education
foregrounded ethical Al use, but the gap between
policy aspiration and classroom reality remains
wide where most teachers lack subject-area
qualifications and digital competency disparities
are significant (EDCOM I, 2026; Pizarro et al.,
2024).

Cluster 5: Sustainable reform and cross-sector
collaboration (CF4: Sustainable Education
Reform; CF5: Cross-Sector Collaboration)

EDCOM II's National Education Plan and its
QBEDP 2025-2035 represent the most ambitious
reform commitment in decades, a ten-year

plan targeting global competitiveness by 2035,
with digitalisation one of three strategic levers
alongside decentralisation and public-private
partnership.

DepEd received PHP 9.43 billion for digitalisation
in 2024, a 60.6% increase, and the National Digital
Connectivity Plan, approved January 2026, targets
universal internet access for public schools by
2028 (DICT, 2026). External investment signals
continued commitment: a proposed USD 150
million World Bank loan targets K-10 learning
recovery (World Bank, 2024), and the Philippines is
among eligible beneficiaries of a new ADB-IFFEd
partnership unlocking at least USD 500 million in
concessional education funding regionally (ADB,
2024).

The sustainability considerations are critical.
Budgets are calibrated for normal operations
such as school supplies, utilities, communication,
training, and minor repairs, with no provision

for emergency printing or alternative delivery
(Ochada & Gempes, 2018). In practice, funding
gaps are structurally embedded: EDCOM Il found
that 30% to 70% of school operating budgets

go to utility bills alone, per-learner allocations
have declined in real terms from PHP 150 in 2024
to PHP 137 in 2025, and local government units



contribute just 6% of total public education
spending despite decentralisation being a named
strategic lever (EDCOM I, 2026; UNESCO GEM,
2026).

Cross-sector collaboration is most visible at the
national governance level: the E-CAIR partnership
between SEAMEO INNOTECH and DepEd, the
Digital Bayanihan connectivity programme, and
the DepEd-EdTech Hub collaboration; which
supported the Omnibus Policy's evidence
framework and Digital Maturity Assessment tool;
reflect a multi-stakeholder architecture moving
beyond procurement toward co-designed reform
(SEAMEO INNOTECH, 2025; Afzal & Donato,

2026; DepEd, 2025). A contrast in sub-national
implementation exists: Valenzuela's own multi-
channel ecosystem, including a dedicated
worktext, local broadcast partnerships, and a
supporting city ordinance, shows what sustained
local investment can produce. But this is a single
city government's achievement that depends on
institutional capacity and years of consistent local
funding (Mazari et al., forthcoming).

Table 4.2 below indicates that the Philippines
has established important foundations for Smart
Education development, but its transformation

Indicator New Level

from digitalisation toward intelligent and inclusive
learning remains constrained by institutional

and implementation challenges. Among the
Performative Features, student-centred teaching,
smart learning environments, and school
leadership demonstrate moderate progress,
supported by curriculum reform, digital platforms,
and national digital strategies. However,
personalised learning, data-driven assessment,
and equitable access remain limited due to
persistent learning gaps, infrastructure disparities,
and uneven technology integration. Regarding
Constructive Features, the Philippines shows
strengths in cross-sector collaboration and policy
commitment, while cultural responsiveness, data
governance, and sustainable reform mechanisms
continue to develop. Teacher capacity remains

the most significant constraint, as gaps in digital
competence and pedagogical integration limit
the effective use of Smart Education tools. Overall,
the Philippines case reflects a transitional stage

in which policy ambition and collaborative
ecosystems provide strong momentum, but long-
term transformation depends on strengthening
teacher capability, improving educational equity,
and developing more integrated governance and
implementation systems

Rationale

The Philippines has introduced curriculum reforms, digital learning
initiatives, and EdTech-supported teaching approaches. However,

PF1: Student-
centred Teaching

smart technologies are still primarily used for instructional support
eak rather than enabling personalised, adaptive, and learner-driven
learning. Persistent learning gaps and limited digital integration

constrain the full implementation of student-centred Smart

Education.

Although assessment reforms such as the Comprehensive Rapid

PF2: Holistic
Learning Weak
Assessment

Literacy Assessment have been introduced, the use of assessment
data to inform teaching remains limited. Al-enabled learning
analytics, formative assessment, and personalised feedback

systems are still at an early stage, while monitoring and evaluation
mechanisms for EdTech initiatives continue to develop.



Indicator

PF3: Smart
Learning
Environment

PF4: School
Organisational
Leadership

PF5: Educational
Equity

CF1: School
Cultural
Development

CF2: Data
Security and
Governance

CF3: Teacher
Capacity
Building

CF4: Sustainable
Education
Reform

New Level

Weak

Moderate

Weak

Weak

Weak

Weak

Moderate

Rationale

National policies have expanded digital infrastructure, connectivity
programmes, learning platforms, and device distribution. However,
considerable disparities in infrastructure, internet access, and
device availability between urban and remote areas continue to
limit the development of an inclusive smart learning environment.

The Philippines has established important governance mechanisms,
including the Presidential Digitalisation Blueprint, E-CAIR, and

the forthcoming EdTech Omnibus Policy, demonstrating growing
institutional commitment. Nevertheless, uneven school leadership
capacity and implementation challenges continue to affect policy
execution.

Digital inequality remains a major challenge. Regional disparities in
connectivity, educational resources, and socioeconomic conditions
continue to limit equitable access to Smart Education, particularly
in geographically isolated and conflict-affected areas.

The education system promotes cultural and linguistic diversity
through mother tongue-based multilingual education and
Indigenous Peoples Education initiatives. However, culturally
responsive digital learning resources and community engagement
remain uneven across regions.

The Philippines has established important legal foundations,
including the Data Privacy Act and broader digital governance
policies. However, education data governance remains fragmented,
with continuing challenges in interoperability, data sharing, and
ethical management of learner information.

Despite expanding professional development and digital
literacy programmes, substantial gaps remain in teachers’
digital competence, pedagogical integration of technology, and
confidence in using Smart Education tools. Teacher capacity
continues to be a major constraint on digital transformation.

Smart Education has been embedded within long-term national
strategies, including the Quality Basic Education Development Plan
2025-2035. Although government investment and international
partnerships support implementation, long-term sustainability
remains constrained by funding, maintenance, and implementation
capacity.



Rationale

The Philippines has established a comparatively mature
collaborative ecosystem involving government agencies,

Indicator New Level
CF5: Cross-
Sector Strong

Collaboration

international organisations, regional institutions, academia,
and technology partners. Partnerships led by DepEd, SEAMEO
INNOTECH, EdTech Hub, and other stakeholders have significantly

supported policy development, research, and implementation,
although collaboration at the local level remains uneven.

TAmara's (1981) three futures framework —
probable (likely if current trends continue),
possible (achievable outside current trajectories),
and preferable (what we want, and the conditions
required) — structures Asia's Smart Education
trajectories. The most consequential variables
shaping those futures are not technological but
institutional, political, and climatic.

For high-capacity systems like Singapore and
South Korea, the probable future is continued
frontier leadership but a widening gap with the
rest of the region, as the governance challenges
visible in South Korea's Al textbook rollback
recur in more acute forms. The possible future

is governance maturity becoming a regional
resource: open platforms, transferable frameworks,
South-South technical assistance. The preferable
future asks whether these systems can reorient
their ambitions toward regional equity.

For large-scale uneven systems like India and
Indonesia, the probable future is incremental
with connectivity gains masking deep structural
inequality. The possible future is the federated
models pioneered by DIKSHA and Platform
Merdeka Mengajar adopted at subnational scale,
with teacher development funded at the level
platforms currently receive.

For policy-aspirational systems like Pakistan and
Cambodia, the probable future is continued
ambitious strategy production with limited

reach, as infrastructure inequality, governance
fragmentation, and donor-dependent pilots
remain unresolved. The possible future is urban
EdTech ecosystems reaching underserved
populations through evidence and equity design
rather than market extension. The preferable
future is a design philosophy starting from the
most constrained learner.

For fragile and crisis-exposed systems like
Afghanistan and Myanmar, the probable future
is continued deterioration as crisis-response
remains the dominant delivery mode well beyond
2030.The possible future, conditional on political
change, recognises that parallel systems built by
civil society and resistance organisations contain
institutional knowledge worth preserving. The
preferable future requires conflict-sensitive
frameworks, recognition of non-state credentials,
and sustained investment in the organisations
keeping learning alive in conditions designed to
foreclose it



Probable
Current trends continue

Frontier systems widen the regional gap - Platforms expand without resolving last-mile exclusion
Ambitious strategies, limited reach - Crisis-response remains dominant in fragile systems

Possible
QOutside current trajectories

High-capacity governance becomes a regional resource - Federated models adopted at subnational scale

Urban ecosystems reach underserved populations - Civil society knowledge preserved post-crisis

Preferable

What we want — and what conditions would need to be true

Teacher capacity funded at the level platform investment receives - Design from the most constrained learner
Meaningful inclusion of marginalised learners - Non-state credentials recognised in fragile contexts

Three conditions for the preferable future — across all archetypes

Governance

matches pace of
technology adoption

What unites these four preferable futuresis a
single shift: from treating governance, teacher
capacity, and crisis resilience as afterthoughts
to treating them as prerequisites, funded and
designed for from the start.

The evidence examined in this chapter produces
recommendations that are practical and
addressed to three distinct audiences.

For policymakers, the most consistent finding
across archetypes is that teacher capacity is the
binding constraint at every tier, and consistently
underfunded relative to platform and device
investment. The recommendations: treat teacher
development as a prerequisite for technology
adoption rather than a concurrent activity;
design infrastructure for disruption resilience, not

Teacher capacity
treated as entry point, not
afterthought

Crisis resilience
built in from
the start

only steady-state conditions; and ensure equity
frameworks explicitly address the conflict-affected
and displaced learners named throughout this
chapter, who remain the least visible in national
data.

For practitioners and school leaders, the evidence
converges on one practical principle: multimodal,
low-dependency approaches should be the
default in fragile and infrastructure-constrained
contexts; printed modules, radio, and offline-
capable platforms are the realistic foundation

for more sophisticated modalities, not inferior
alternatives. Community-level investment, as
Valenzuela's ecosystem demonstrated above,
produces more durable outcomes than centralised
procurement alone.

For those applying the framework itself, the
recommendation is contextual: the ten indicators



produce meaningful diagnosis only when applied
against the structural conditions systems actually
operate in. Smart learning environments means
something categorically different in Singapore
than in Afghanistan, and treating both as points
on a single maturity spectrum risks rendering

the most constrained systems invisible. Future

The evidence examined in this chapter resists

a single regional narrative. Singapore's Al
governance challenge and Afghanistan's
educational survival are different problems,
shaped by categorically different conditions the
Philippines' indicator mapping has made concrete
within one country. These are not gaps to be
closed by better technology deployment. They
are structural conditions that determine what
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Chapter 5 Future Pathways for Smart Education in
Europe: from Emerging Trends to Strategic Action

Introduction

This chapter examines how Al is transforming
education in Europe and what these
developments imply for the future of Smart
Education. It presents the current state of Al
adoption, analyses emerging practices across
educational sectors, and explores future pathways
for integrating Al into learning ecosystems.
Europe’s response is shaped by a strong
commitment to human-centred, trustworthy,
and inclusive Al, reflected in a growing body of
policies, institutional strategies, and practical
initiatives.

The chapter is organised into three parts. Section
1 presents a regional profile of Smart Education
in Europe, examining the current state of Al
adoption, its benefits, structural implications,
risks, and overall maturity. Section 2 analyses
illustrative case studies from institutions, schools,
and national systems, identifying emerging good
practices and interpreting them through the
Smart Education indicator framework. Section

3 explores future developments through probable,
possible, and preferred scenarios and formulates
policy recommendations for advancing human-
centred Al ecosystems in education.

Regional Profile and Status

Current status

Smart Education in Europe is evolving rapidly

as part of the wider digital transformation of
society, driven by Artificial Intelligence (Al),

and particularly GenAl tools such as ChatGPT.
European education is increasingly using Al tools
to improve teaching and learning, assessment,
and administration, while trying to ensure that
these technologies are used safely, ethically, and
effectively.

At the same time, Al adoption remains

highly uneven across Europe. Differences in
infrastructure, digital readiness, institutional
capacity, and policy implementation mean that
some countries and institutions are progressing
quickly, while others are still at an early stage

of exploration. As a result, Europe presents a
mixed picture: strong innovation exists alongside
significant variation in implementation and
maturity.

Higher education

Across Europe, universities are increasingly
exploring the use of Al in teaching, learning,
assessment, and administrative processes. Interest
in Al has grown rapidly since the emergence of
GenAl tools, with many institutions investigating
how these technologies can improve student
engagement, learning outcomes, and institutional
efficiency (EUA, 2026).

However, the adoption of Al across European
higher education remains uneven. The landscape
is characterised by disparate initiatives and
varying levels of maturity with no common
approach to implementation. While some
institutions have advanced Al strategies and
practices, others are still in an exploratory phase.
These differences are largely influenced by
variations in digital infrastructure, institutional
capacity and governance readiness (Stracke et al.,
2024).

Evidence from the ADMIT project by EADTU,
involving institutions in 11 European countries,
confirms this diversity. While some universities
have integrated Al into course and curriculum
design, assessment, and institutional strategies,
many remain at an early stage where Al use is
largely experimental and driven by individual staff
initiatives or small pilot projects (Kogdar et al.,
2024). Structured training, institutional policies,
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and organisation-wide strategies are often still
limited.

The ADMIT literature review (October 2024-July
2025) indicates that higher education is rapidly
transitioning from experimental to routine use of
GenAl. Whereas Al use was still tentative before
2025, now studies show everyday integration. At
the same time, concerns about academic integrity
and critical thinking have intensified, as increasing
evidence suggests that excessive reliance on Al
may undermine independent learning and require
institutions to redesign assessment approaches.
Despite Al's potential to improve inclusion,

issues of accessibility, bias, and the digital divide
remain largely underexplored, with only modest
progress reported. Meanwhile, universities are
gradually replacing Al bans with formal policies
and guidelines, but these responses are often
inconsistent, reactive, and rarely co-designed with
students and staff (Bektik et al., 2025).

A wider sector analysis reflects also the gap
between growing interest and systematic
implementation. Many universities are developing
Al guidelines and governance frameworks,

but their focus often remains on regulatory
compliance, ethics, and risk management

rather than full pedagogical integration (EUA,
2026). The classification of education as a high-
risk sector under the EU Al Act has increased
universities’ awareness of the need for robust
governance, transparency, accountability, and risk
management when implementing Al in education
(European Union, 2024).

Overall, the European higher education landscape
is dynamic but fragmented. While frontrunner
institutions have already embedded a structured
and institution-wide integration of Al, many
universities are still moving from exploration

and experimentation towards more coherent

and systematic implementation. Throughout this
transition phase, institutions are addressing main
pedagogical, ethical, and regulatory challenges.

School education (primary and secondary levels)

The variability in primary and secondary
education reflects many of the trends observed in

higher education. While most European countries
consider Al a strategic priority, implementation
remains uneven and is often limited to pilot
initiatives rather than system-wide adoption

Evidence from European Schoolnet’s 2025
analysis of 23 education systems confirms this
uneven landscape. Although nearly all countries
have identified Al as a strategic priority, only a
limited number have progressed to applying Al
in key areas such as assessment. Some education
systems have already integrated Al literacy

into curricula and launched structured pilots,
whereas others are still at an exploratory stage.
Across Europe, strong emphasis is placed on the
responsible use of Al, including student safety,
data protection, ethical considerations, and the
mitigation of potential risks associated with Al
technologies (European Schoolnet, 2025).

Teacher capacity is widely recognised as a key
enabler of successful Al integration. Consequently,
many policies focus on equipping teachers

and school leaders with the skills, knowledge,
and guidance needed for translating policy
ambition into classroom practice. As a result, the
European school landscape can be characterised
by high levels of ambition combined with
gradual and carefully managed implementation,
where innovation is balanced with attention

to educational quality, inclusion, and equity
(European Schoolnet, 2025; Villar-Onrubia et al.,
2025).

Insights from the European Commission’s

Joint Research Centre (JRC) further reinforce

this picture. GenAl is increasingly influencing
classroom practices by supporting personalised
learning, learner engagement, and innovative
teaching approaches. At the same time, important
challenges remain, including concerns about bias,
misinformation, ethical concerns, and uneven
levels of preparedness among schools (Villar-
Onrubia et al., 2025).

A key conclusion of the JRC analysis is that
existing approaches to digital competence

are no longer sufficient. The report calls for a
redefinition of Al literacy that integrates technical
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understanding of Al with critical, ethical, and
pedagogical dimensions. The JRC highlights

that Al is beginning to reshape how learners
access, interpret, and apply information, thereby
influencing cognitive processes and patterns of
learning. While this creates new opportunities for
more deeper, personalised and inclusive learning,
strengthening educator capacity and embedding
human-centred and responsible Al use are
identified as essential conditions for ensuring that
GenAl contributes positively to education systems
rather than reinforcing existing inequalities.

To support this transition at system level, the
European Commission and OECD have developed
the Al Literacy (AlLit) Framework for primary and
secondary education, providing guidance on
when and how Al should be used in educational
contexts, as well as when its use should be limited.
By offering practical learning scenarios and a
clear progression model, the framework supports
schools in embedding Al literacy across subjects
and preparing learners for higher education and
employment (European Commission & OECD,
2026).

Lifelong learning and adult education

Al is increasingly reshaping lifelong learning and
workforce development across Europe. European
policies recognise lifelong learning as essential
for responding to digital transformation, Al-
driven labour market change, and evolving skills
requirements. The Digital Education Action Plan
and the European Skills Agenda emphasises
reskilling, upskilling, micro-credentials, and
lifelong learning as key mechanisms for
strengthening Europe’s competitiveness in a
digital economy (European Commission, 2020a;
European Commission, 2020b).

These ambitions are reinforced through the Digital
Europe Programme, which invests more than €8.1
billion in Al, cybersecurity, advanced digital skills,
and technology adoption (European Commission,
2026d). However successfully adopting Al means
not only investing in technology but also in
educational systems capable to promote Al
literacy, ethical awareness and lifelong learning.

Likewise, the State of the Digital Decade 2025
report points out that digital skills, infrastructure
and inclusive access are key enablers of Europe’s
digital future and Smart Education environment
Collectively, these developments are a signal that
digital readiness and human capacity are core
foundations to ensure Al-driven transformation
(European Commission, 2026c).

Despite strong policy support, important
challenges remain. Many adults still lack basic
digital skills, and participation in lifelong learning
varies across regions and socio-economic
groups. Consequently, Al-driven transformation
may widen inequalities if access to learning
opportunities remains uneven (Council of the
European Union, 2023).

Frameworks such as DigComp 3.0 and the EU

Al Act increasingly position Al literacy as a key
competence for employability, active citizenship,
and lifelong learning (JRC, 2026; European Union,
2024). At the same time, the European Agenda
for Adult Learning stresses the importance of
accessible and inclusive learning opportunities,
particularly for disadvantaged groups (Council of
the European Union, 2021, 2023).

Evidence from Cedefop indicates that a growing
share of the European workforce is already using
Al, increasing the need for continuous upskilling
and reskilling throughout working life (Cedefop,
2025a). Promising developments include digital
credentials, skills intelligence systems, workplace
learning, lifelong guidance, and targeted support
for low-skilled adults (Cedefop, 2023; Cedefop,
2026a). Looking ahead, Al is expected to enable
more personalised, flexible, and learner-centred
lifelong learning ecosystems that strengthen the
alignment between education and labour market
needs (Cedefop, 2025b).

Potential Benefits of Al in Education (What May Be
Gained)

The integration of Al into education already
offers important benefits across all educational
sectors. Al supports the development of more
accessible, personalised, and adaptive learning
environments. In schools, intelligent tutoring
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systems and GenAl tools enable differentiated
instruction and greater learner engagement.

In higher education, Al is increasingly used to
support student-centred learning design, critical
thinking, and metacognitive skills. In lifelong
learning, Al-powered platforms provide flexible
and self-paced learning opportunities aligned
with the diverse needs of adult learners (European
Commission, 2020; Villar-Onrubia et al., 2025).

Al also has significant potential to expand
equitable access to education. Open learning
platforms, micro-credentials, and digital learning
systems enable broader participation, particularly
for non-traditional learners and adults seeking
reskilling opportunities. European policy
frameworks position lifelong learning and Al
literacy as important mechanisms for reducing
skills gaps and promoting social inclusion
(Council of the European Union, 2021; European
Commission, 2020).

In addition, Al contributes to a stronger alignment
between education and labour market needs.
Evidence from Cedefop shows that Al is reshaping
workplace practices and skill requirements,
increasing demand for both advanced and
transversal competences such as digital literacy,
critical thinking, and adaptability. In response,
education systems are increasingly integrating Al
literacy and labour-market-relevant competences
into curricula and training pathways (Cedefop,
2025a).

Finally, Al can improve efficiency by supporting
administrative tasks, data analysis, and learning
support functions, allowing educators to dedicate
more time to teaching, mentoring, and student
development.

Structural Transformations (What may be
Reshaped)

Beyond incremental change, Al is driving
structural transformation within education
systems.

Course and curriculum design is increasingly
incorporating Al literacy as a core competence.
integrating technical, critical and ethical

dimensions of Al such as the Al Literacy (AlLit)
framework (OECD & European Commission, 2026).
Not only generic, but also discipline-specific

Al competences are integrated in course and
curriculum design to enable professional and
responsible use of Al in future practice.

Assessment practices are being reconsidered.

Al challenges traditional assessment models
based on knowledge reproduction, leading
institutions—particularly in higher education—
to explore new forms of evaluation incorporating
higher-order skills such as critical reflection,
problem-solving, knowledge production and
contextual applications. (EUA, 2026; Ko¢dar et al.,
2024).

Al supports blended and online learning models
that facilitate flexible lifelong learning pathways.
Education is increasingly shaped by broader
ecosystems involving education providers,
industry and community organisations, often
through micro-credentials and other flexible
learning opportunities. This reflects a growing
shift towards multi-stakeholder Smart Education
ecosystems (Cedefop, 2023).

These developments suggest that Al is not
simply introducing new tools into existing
systems. Rather, it is reshaping the structure and
organisation of education itself.

What may be at risk

Despite its potential benefits and transformations,
Al also presents significant risks that require
careful management.

A major concern is fairness and bias. Al systems
used in education may reinforce existing
inequalities when they rely on biased data or
poorly designed algorithms. This risk is particularly
significant where Al implementation is still
experimental and governance frameworks are not
yet fully developed (Villar-Onrubia et al., 2025).

Closely related are challenges concerning data
privacy and protection. The increasing reliance on
learner data in Al-driven systems raises concerns
regarding data security, ownership, and ethical
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use. While EU frameworks such as the GDPR and
Al Act provide strong regulatory safeguards,
institutional capacity to implement these
requirements varies significantly across systems.

Issues of the accountability and transparency

are also critical. As Al tools are increasingly used,
questions arise regarding responsibility for
outcomes, the explainability of Al decisions, and
the role of human oversight. The classification of
education as a high-risk sector under the Al Act
reflects these concerns and underscores the need
for robust governance mechanisms.

Trust is equally important. Many educators and
learners express concerns about over-reliance on
Al, the accuracy of Al-generated information, and
the impact of Al on academic integrity. Without
sufficient guidance, support, and training, these
concerns may reduce willingness to adopt Al-
based approaches.

Addressing these challenges requires strong
governance frameworks and effective institutional
leadership.

Maturity, Strengths, and Challenges of Smart
Education in Europe

The Smart Education ecosystem in Europe can
best be described as moving from development
towards consolidation. Awareness of Al is

high, policy frameworks are well established,

and innovation is widespread. However,
implementation remains uneven across countries,
sectors, and institutions. Higher education is
moving toward more structured and embedded Al
adoption, whereas school education and lifelong
learning are still in a phase of experimentation
and gradual scaling. This indicates that Europe has
moved beyond the initial exploratory stage but

/|

has not yet reached full systemic maturity.

Several strengths are clearly visible. Europe has
made considerable progress in learner-centred
teaching (PF1), with Al increasingly supporting
personalised and adaptive learning. Strong
policy leadership (PF4) provides a clear strategic
direction, supported by robust European policy
frameworks such as the Digital Education
Action Plan, the Al Act, and ethical guidelines
for Al in education. Investment in teacher
development (CF3) is recognised as essential for
implementation.

At the same time, important challenges remain.
Access to digital infrastructure and high-quality
learning environments (PF3) remains unequal.
Al-supported assessment practices (PF2) are still
developing and require further work to ensure
fairness, transparency, and reliability. Concerns
regarding privacy, bias, accountability, and trust
(CF2) continue to require attention.

This characterisation reflects a strong foundation
for Smart Education in a region where strategic
vision, ethical awareness, and policy coherence
are well advanced, but where translating these
ambitions into consistent, large-scale educational
practices remains an ongoing challenge. The
next phase of development will depend on
strengthening institutional capacity in terms

of infrastructure and Al enhanced teaching

and learning, accelerating implementation at
course and curriculum level, and ensuring that
innovation is accompanied by inclusive, equitable,
and trustworthy governance mechanisms.

The next stage of Smart Education requires moving beyond experimentation toward

system-wide, human-centred Al integration that combines pedagogical innovation with

robust governance, teacher capacity, equity, and trustworthy Al ecosystems. 7
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In-Depth Case Studievs

This section analyses selected examples of Al
integration in European education. The cases
illustrate regional trends, innovations, challenges,
and effective practices across higher education,
school education, and national systems,
interpreted through the Smart Education indicator
framework.

Examples of good practice

Good practices demonstrate how Al is being
integrated at institutional, sectoral, and

national levels. Together, they show at each
level the importance of governance, ethical
implementation, Al literacy, pedagogical design,
and teacher development.

Higher education
KU Leuven (Belgium)

KU Leuven represents one of Europe's most
comprehensive institutional responses to GenAl.
Following the emergence of ChatGPT, the
university established an interdisciplinary working
group that developed university-wide guidelines
for students, teaching staff, researchers, and
support services, supported by Leuven.Al, KU
Leuven's multidisciplinary Al institute (Leuven.Al,
2025; KU Leuven, 2026).

Its Al strategy is built around five principles:
respect legal frameworks, take responsibility for
your input and your output, remain critical, be
transparent about your use, and choose the right
tool for the right task. The guidelines are updated
regularly and have become a reference for other
institutions (KU Leuven, 2026).

At course and programme level, learning goals
are reviewed to ensure they remain aligned with
developments in the professional field. Existing
goals may be revised and new ones added. In
some cases, students also need to learn without
using GenAl, for example when developing
foundational skills or knowledge, or when
GenAl is unavailable or inappropriate. Teaching
staff therefore design future-oriented learning

activities that incorporate Al, such as analysing
and correcting Al-generated data, while also
preserving activities without Al to support deep
knowledge acquisition (KU Leuven Learning Lab,
2026).

The university complements governance with
extensive capacity-building initiatives. Its “Al
Bootcamp” provides foundational Al knowledge
to all students and staff, while seminars, digital
resources, and collaboration with Leuven.Al and
the Flemish Al Academy (VAIA, 2026) support
continuous professional development. The KU
Leuven case illustrates how governance, training,
and innovation can be integrated into a system-
wide institutional strategy (KU Leuven, 2026).

Open and Distance Teaching Universities:
Universitat Oberta de Catalunya (UOC) and
UniDistance Suisse

Open universities increasingly use Al to scale
personalised learning, automate learner support,
and enhance online delivery. Core applications
include Al-assisted course design, adaptive
learning environments, Al tutoring, predictive
analytics, and automated assessment and
feedback (EADTU, 2025).

The Universitat Oberta de Catalunya (UOC)

aims to become an Al-native university through
its uoc.Odmega initiative, embedding Al across
teaching, learning, student services, research,

and administration (UOC, 2026). The initiative
supports personalised learning pathways, learner
support, and Al competence development while
maintaining commitments to quality assurance,
inclusion, and responsible Al use. As a fully online
university serving large and diverse learner
populations, UOC illustrates how open universities
can serve as laboratories for scalable Al innovation
while maintaining a strong commitment to
learner-centred pedagogy, quality assurance, and
inclusion.

Similarly, UniDistance Suisse provides practical
pedagogical guidance for educators. Its ChatGPT
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guide focuses on three principles: understanding
Al capabilities and limitations, integrating Al
pedagogically to support learning processes, and
redesigning assessment to ensure fairness and
robustness. It positions Al as a complement rather
than a replacement for teaching and learning and
emphasises transparency and responsible use
(UniDistance Suisse, 2024). Concrete examples
include using Al tools to support instructional
design and shifting traditional assessment
practices toward formats requiring reflection,
critical thinking and contextualization (Jullien et
al., 2025). Importantly, the guide is designed as a
living document, evolving alongside technological
advancements and ensuring ongoing institutional
support.

Together, these examples demonstrate how
higher education institutions are moving beyond
isolated Al experiments towards institution-wide
integration supported by governance, professional
development, and pedagogical innovation.

School education

At school level, a diverse range of innovative
practices illustrates how Al can be applied in
concrete classroom contexts to enhance learning,
inclusion, and skills development.

De Wereldreiziger (Belgium)

In Belgium, the primary school De Wereldreiziger
(Antwerp) demonstrates how Al tools can support
highly diverse, multilingual classrooms. With more
than 70 languages spoken among pupils, the
school faces significant challenges in ensuring
equal learning opportunities. Al-powered
applications such as reading and language tools
(e.g. Microsoft Reading Progress and Immersive
Reader) are used to provide individualised
feedback on reading performance, including
pronunciation, speed, and comprehension. These
tools allow pupils to practise at their own pace
while enabling teachers to monitor progress and
identify learning gaps more efficiently. Evidence
shows that such applications can accelerate
learning progress and improve motivation,
helping pupils overcome language barriers and
develop foundational skills more effectively

(Welsch, 2025; VRT NWS, 2023).
Generation Al (Finland)

In Finland, initiatives such as the Generation Al
project illustrate a different but complementary
approach, focusing on learning about Al rather
than only learning with Al. The project delivers
free and open educational resources(OER)for
learning about Al at K-12. Tools are developed in a
Finnish national strategic research program called
Generation Al (2022-2028). Pupils design and
experiment with simple Al applications, such as
image classifiers or rule-based exercises, enabling
them to understand how algorithms work and

to reflect critically on bias and limitations. This
hands-on approach fosters creativity, critical
thinking, and a deeper understanding of how
algorithms work, strengthening their Al literacy
(Kahila, 2024; Vartiainen, 2024).

European Projects

European projects further illustrate how Al can be
integrated systematically into education systems.
Each of them covers multiple partner institutions

European-wide.

AI4EDU (Conversational Al Assistant for teaching
and learning) develops conversational Al
assistants such as Study Buddy interacting with
students in natural language (text and voice) as

a mentor, tutor and test facilitator; and Teacher
Mate, assisting teachers with instructional design
and monitoring student progress, generating and
administering assessments (AI4EDU Consortium,
2024).

AI4T (Artificial Intelligence for and by Teachers)
focuses on teacher professional development
through MOOCs, toolkits, and collaborative
learning communities. The project helps teachers
integrate Al responsibly and effectively into
classroom practice. By developing context-
specific applications, Al4T contributes to

the professionalisation of Al use in schools

and supports teachers in navigating both
opportunities and risks associated with Al (AlI4T
Project, 2024).

90 Smart Education Around World: Partners' Perspectives from Seven Regional Reports



AI4STEM (Al for STEM Education) and Alware
(Software for All and by All) support the
integration of Al into school education through
curriculum frameworks, learning resources, and
practical classroom applications. AI4STEM targets
learners aged 8-16 and combines Al, Internet of
Things (IoT), programming, and STEM education
through hands-on projects. Alware focuses on
secondary education and provides Al curriculum
models, competency frameworks, certification
schemes, and policy guidelines to support the
systematic adoption of Al in schools (AISTEM
Consortium, 2023; Alware Consortium, 2023).

Together, these examples demonstrate that Al in
school education is developing along multiple
complementary pathways: personalisation and
inclusion (e.g. De Wereldreiziger); Al literacy and
active learning (e.g. Generation Al); systemic
innovation and scalability (e.g. AI4EDU, Al4T).

Lifelong learning

A representative example of Al-enabled lifelong
learning is Germany’s Al Campus (KI-Campus), a
national digital learning platform that provides
free online courses, micro-credentials, and Al
literacy programmes for learners, professionals,
companies, and public administrations. The
platform supports continuous upskilling and
reskilling in areas such as GenAl, machine
learning, and Al governance, illustrating how Al
can enable flexible, personalised, and scalable
lifelong learning pathways aligned with emerging
labour market needs (Stifterverband, 2026).

A second example is the Flanders Al Academy
(VAIA), a lifelong learning initiative within the
Flemish Al policy programme. VAIA brings
together universities, universities of applied
sciences, training providers and employer
organisations to strengthen Al literacy and Al
skills among professionals. Through a free online
platform, it offers access to more than 1,500 Al
courses from over 500 providers, By matching
learners, employers, and training providers, VAIA
makes lifelong learning on Al more accessible
for the workforce in an increasingly Al-driven
economy (VAIA, 2026).

National strategies
Finland: Al in education and national strategy

Finland is widely recognised as a leading
example of systemic Al integration in education,
characterised by a strong focus on Al literacy and
inclusivity. Its national strategy promotes broad
access to Al knowledge, aiming to prepare all
citizens for participation in a digital society.

A flagship initiative is the Elements of Al free
online courses, developed by the University of
Helsinki and Reaktor, which provides free and
accessible Al education at scale. With over one
million participants globally, it demonstrates
how Al literacy initiatives can support lifelong
learning and workforce development (University
of Helsinki & Reaktor, 2025).

Finland's approach reflects a coherent national
ecosystem. Al competences are integrated

across curricula, teacher education, and higher
education. National policy frameworks such

as Work in the Age of Artificial Intelligence
emphasise skills development, innovation, and
ethical Al use. Recent guidelines provide legal and
pedagogical support for educational institutions
(Ministry of Economic Affairs and Employment of
Finland, 2019).

Germany

Germany’s national Al strategy places education
and skills development at the centre of its digital
transformation agenda. The strategy promotes
the integration of Al and digital skills across

all levels of education. Key priorities include
teacher training, Al research, interdisciplinary
collaboration, and links between education,
industry, and society. Governance is structured
through cooperation between federal ministries
and of the 16 federal states (the Lander),
combining national frameworks with regional
implementation. Policy instruments such as the
Al Strategy, Al Action Plan, and Digital Strategy
provide long-term direction and funding (BMBF,
German Federal Government, 2018-2023).

The Al Campus initiative illustrates how policy is
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translated into practice through digital learning
ecosystems and open educational resources
(Stifterverband. (2026).

Overall, both Finland and Germany demonstrate
how national leadership, curriculum development,
teacher capacity building, and ethical governance
can support systematic Al integration.

A detailed comparative overview of national and
European Al-in-education strategies is provided in
Appendix A Table 5.1.

Al integration in a Smart Education
indicator perspective

The integration of Al across European education
systems reveals a multi-level transformation
towards Smart Education, spanning both
higher education and school-level contexts.
While institutional and national case

studies demonstrate strong innovation and
experimentation, the analysis shows varying
degrees of maturity across the Performative
Features (PF) and Constructive Features (CF)
(Huang et al., 2024).

Performative Features (PF): the “What”
of Smart Education

PF1: Student-centred teaching

Across both higher education and school

systems, student-centred teaching (PF1) emerges
as the most advanced dimension of Al integration.
In higher education, institutions such as KU
Leuven and UniDistance Suisse, promote the
critical and responsible use of GenAl, positioning
tools like ChatGPT as supports for reflection,

idea generation, and autonomous learning. At
school level, similar patterns are visible, though
often through more experiential and exploratory
approaches. For example, in Finland, pupils
participate in hands-on Al design activities, while
in Belgium Al applications support multilingual
learners through personalised instruction. EU
initiatives such as the Artificial Intelligence for
Education project (AI4EDU) further extend student
agency by enabling self-paced learning through
conversational Al tools such as Study Buddy.

National systems such as Finland and Germany
reinforce this approach by embedding Al literacy,
critical thinking, and problem-solving into
curricula, ensuring students develop the capacity
to engage actively with digital technologies.
Taken together, these developments illustrate a
strong and consistent shift toward learner-driven
pedagogies across all levels of education.

PF2: Holistic learning assessment

In contrast, holistic learning assessment

(PF2) represents an area of transition rather than
consolidation. In higher education, the emergence
of GenAl has already triggered substantial

reform. KU Leuven and UniDistance are actively
redesigning assessment models to prioritise
higher-order competences such as critical
reflection, contextual reasoning, and ethical
judgement, moving beyond traditional knowledge
reproduction. At school level, similar changes

are emerging but remain less mature. Al tools
such as the Teacher Workmate in AI4EDU support
formative assessment, while applications like
Reading Progress enable continuous monitoring
of student performance. However, these practices
are still largely experimental, and traditional
assessment models remain dominant in most
school systems. National systems such as Finland
and Germany align assessment frameworks with
competencies relevant to the digital age.

PF3: Smart learning environments

The development of smart learning environments
(PF3) shows strong progress across both

sectors, although with differences in scale and
integration. Higher education institutions such

as KU Leuven have developed comprehensive
digital ecosystems, including Al platforms,
training programmes, and learning resources
that support both staff and students. UniDistance
contributes through structured guidance for
educators. At school level, Al-enabled learning
environments are increasingly visible through
adaptive learning platforms, chatbots, and digital
assistants. Nevertheless, implementation remains
uneven, particularly at school level, where
infrastructure and capacity constraints limit large-
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scale deployment. National initiatives such as
Finland’s Elements of Al platform extend access to
digital learning environments to broader society.
Germany complements this with large-scale
investments in infrastructure, including research
centres and the Al Campus.

PF4: Organizational leadership

The role of organizational leadership (PF4) is
central to explaining these differences in maturity.
In higher education, institutions such as KU
Leuven demonstrate strong leadership through
structured governance mechanisms, including
interdisciplinary working groups and regularly
updated Al guidelines. UniDistance similarly
provides clear pedagogical guidance, translating
emerging technologies into actionable strategies
for educators. At school level, leadership is

more variable. While countries such as Finland
demonstrate strong system-level governance,
many school systems rely on project-based
innovation, often driven by EU-funded initiatives
such as AI4EDU, AI4STEM, and Alware. As a result,
leadership capacity remains uneven, particularly
at the institutional level. At national level, Finland
and Germany illustrate coherent policy-driven
leadership, supported by curriculum alignment
and inter-ministerial coordination.

PF5: Educational equity

Across both sectors, educational equity

(PF5) emerges as a key priority, although with
significant variation in implementation. In higher
education, Finland’s commitment to Al literacy
for all and Germany'’s focus on inclusion highlight
efforts to ensure broad access to Al-related
competences. Institutions such as KU Leuven
contribute by offering widely accessible training
opportunities, while UniDistance emphasises
fairness in assessment design. At school level,
equity gains are particularly visible in targeted
initiatives. The Belgian case demonstrates how
Al can address linguistic diversity and support
disadvantaged learners, while adaptive learning
platforms and Al-supported tools provide
personalised support for students with different
needs. However, despite these promising

examples, equitable access remains uneven, as it
depends heavily on infrastructure, resources, and
institutional readiness.

Constructive Features (CF): the “How”
and Enablers

CF1: Cultural development

At the level of enabling conditions, cultural
development (CF1) shows strong convergence
across education levels. In higher education,
institutions such as KU Leuven and UniDistance
promote cultures of responsible and transparent
Al use, encouraging critical reflection among both
staff and students. At school level, this cultural
transformation is particularly visible in practices
that combine learning with ethical reflection.
Finnish initiatives integrate discussions on bias
and societal impact, while early childhood
projects introduce children to Al through inquiry-
based exploration. Overall, both sectors are
moving toward a shared model of human-centred,
ethically grounded digital education. National
systems such as Finland and Germany embed
ethical awareness and digital literacy within
broader educational frameworks.

CF2): Data security and governance

In contrast, data security and governance

(CF2) remain areas of uneven development. Higher
education institutions demonstrate stronger
alignment with regulatory frameworks such as
the EU Al Act and GDPR, with explicit guidance

on transparency, accountability, and ethical use.
KU Leuven, for example, integrates legal and
ethical considerations into institutional policies.
At school level, however, governance practices
are less mature. While awareness of ethical and
legal issues is increasing, most initiatives remain
focused on pedagogical innovation rather than
operationalising governance frameworks. This
creates a gap between policy requirements and
institutional capacity. This can be overcome by
national systems providing structured governance
models.

CF3: Teacher capacity building
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Teacher capacity building (CF3) stands out as
the most critical enabler across both sectors. In
higher education, institutions such as KU Leuven
offer structured professional development
through bootcamps, workshops, and ongoing
training programmes, while UniDistance provides
continuously updated guidance for educators.
At school level, EU-funded projects play a central
role. Initiatives such as Al4T, Generation Al, and
AI4STEM provide teachers with practical tools,
open resources, and training opportunities to
integrate Al into classroom practice. Despite
strong progress at project and institutional level,
scaling these efforts to entire systems remains

a key challenge. National systems reinforce this
through formal integration of Al into teacher
education and professional development.

CF4: Sustainable education reform

The dimension of sustainable education reform
(CF4) shows moderate but increasing progress. In
higher education, institutions such as KU Leuven
demonstrate long-term integration of Al into
teaching and research, supported by iterative
policy development. UniDistance contributes
through dynamic, evolving guidance resources.
At school level, sustainability is more dependent
on project-based innovation, although national
systems such as Finland show strong alignment
between curriculum, teacher training, and policy.
EU-funded initiatives provide frameworks and
models for scaling, but long-term sustainability
remains contingent on funding continuity and
systemic integration. Finland and Germany link
Al in education to broader societal and economic
strategies, ensuring policy coherence and long-
term investment.

CF5: Cross-sector collaboration

Finally, cross-sector collaboration (CF5) is a strong
and growing feature of Al integration across

both levels. In higher education, institutions
collaborate with industry, research centres, and
public authorities, as illustrated by KU Leuven’s
partnerships with Leuven.Al and the Flemish

Al Academy. Recently, the Flemish government
provided funding to universities to develop Al in
schools nation-wide. At school level, collaboration
is largely project-driven, with initiatives such as
AI4EDU involving multi-country partnerships
across Europe. These collaborations facilitate
knowledge exchange and innovation. National
systems such as Finland and Germany foster
collaboration through coordinated innovation
ecosystems.

Overall synthesis

Taken together, the analysis reveals a consistent
pattern across education levels. The strongest
progress is observed in student-centred teaching
(PF1), smart learning environments (PF3), and
teacher capacity building (CF3). At the same
time, assessment systems (PF2) and organisational
leadership (PF4) are undergoing gradual but
incomplete transformation. The most significant
challenges remain in data governance (CF2),
educational equity at system level (PF5), and the
scaling and sustainability of reforms (CF4).

Al integration in European education is advancing
most rapidly at the level of pedagogical
innovation, while systemic transformation
remains uneven. The evidence suggests that the
full realisation of Smart Education requires a more
integrated approach that combines innovation in
teaching and learning with robust governance,
sustained investment, and coordinated
implementation across education systems.

Future Directions and Actionable Recommendations

Across European education systems, Al is
expected to evolve from today’s fragmented
and exploratory “messy muddle” towards

more structured institutional and system-wide
integration. Universities, schools, and training
providers are increasingly experimenting with Al

while addressing important pedagogical, ethical,
and governance challenges, reflecting a sector
that is still in transition rather than one that has
reached maturity (EUA, 2026).

Looking ahead, new Al technologies are likely
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to further expand Al's educational potential.

In the future, even more advanced Al systems
may provide stronger support for teaching

and learning, particularly in the development

of advanced academic and professional

Al competences, intelligent tutoring, and
collaborative learning and knowledge creation.
Rather than replacing educators, these
developments are expected to strengthen human-
Al partnerships, leveraging Al to support learning
while maintaining the indispensable contribution
of educators in providing professional expertise,
instructional leadership, pedagogical judgment,
and ethical accountability (OECD, 2026).

This section will distinguish between probable
developments, which point to gradual and
incremental integration, possible scenarios,
which explore more transformative but uncertain
innovations alongside significant risks, and
preferred futures, which outline a strategic,
human-centred direction for aligning Al with
educational values.

Finally, the actionable recommendations address
system and institutionallevel conditions that are
essential for the successful implementation of
these pedagogical approaches.

Probable futures — Gradual Integration

Incremental Course and Curriculum Adaptation

The most probable future is characterised by the
gradual integration of Al into existing institutional
frameworks. Across Europe, institutions are
prioritising transversal Al literacy, ethics, and
responsible Al use, while discipline-specific
curriculum reform progresses more slowly

due to the complexity of revising courses and
professional competency frameworks (Raes,
2025; Villar-Onrubia et al., 2025). Al is therefore
likely to be introduced first as a transversal
competence across institutions before becoming
embedded in disciplinary and professional
practice in fields such as healthcare, engineering,
journalism, accounting, translation, and teacher
education. Initiatives such as the University of
Helsinki’s Elements of Al illustrate this focus

on broad Al literacy as a foundation for future

curriculum transformation (University of Helsinki
& Reaktor, 2025).

Al Tutors for Personalised Learning

A second probable development is the growing
use of Al-supported tutoring systems that enable
personalised learning pathways. These systems
are expected to evolve beyond simple answer-
generation tools and provide more targeted
learning support through formative assessment
and adaptive feedback, based on Al-patterns
found in learning analytics. They can significantly
enhance personalisation by identifying learning
gaps, suggesting timely interventions and by
helping learners progress at their own pace. As
such, they represent an important step towards
more student-centred, data-informed, and
adaptive learning environments (EADTU, 2025b).

Al-Supported Collaboration Within Existing
Learning Designs

A third development concerns Al-supported
collaborative learning within existing pedagogical
models. Educational institutions are increasingly
exploring how Al can facilitate peer feedback,
collaborative writing, shared problem-solving,
and structured classroom discussions. In this
scenario, Al primarily acts as a facilitator that
supports organisation, communication, and
dialogue, while teachers remain responsible for
orchestrating collaborative learning processes.
Evidence suggests that Al can strengthen
collaborative activities, but the Joint Research
Centre (JRC) also warns that excessive individual
reliance on Al may reduce interaction with peers
and teachers if pedagogical guidance is lacking
(Villar-Onrubia et al., 2025). Initiatives such as
the Virtual International Collaboration (VIS)
network demonstrate how Al-enhanced digital
environments can support collaboration and
intercultural learning across institutions and
countries.

Possible Futures — Extended
Innovation Scenarios

Embedded Al-Driven Course and Curriculum
Transformation
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A more transformative future emerges if Al
becomes deeply embedded in disciplinary
knowledge and professional practice. In this
scenario, Al becomes an integral component

of curriculum design. Learning objectives,
disciplinary content, teaching approaches, and
assessment methods are redesigned around
human-Al collaboration in the discipline. Students
would not only master disciplinary knowledge
but also work effectively with intelligent systems
within their discipline, apply Al in professional
contexts and learn how to critically evaluate Al-
generated processes and outputs.

Such transformation will fundamentally alter
education. Domain-specific Al competence
becomes a core element of academic and
professional expertise rather than merely a
transversal competence. Engineering programmes
may focus on Al-supported design and modelling,
legal education may integrate Al-enhanced
jurisprudence analysis, and language programmes
may emphasise collaboration with advanced
translation and communication systems.
Initiatives at institutions such as Karolinska
Institutet (Sweden), Erasmus MC (Netherlands),
and Charité Berlin (Germany) illustrate how Al-
assisted diagnostics and medical imaging are
already stimulating discussions about future
medical competencies and curriculum redesign
(Izquierdo-Condoy, 2026; van Sassen, 2025;
Charité, 2025).

This aligns also with evidence by the European
Commission's JRC, highlighting the need to
redefine Al literacy in secondary schools in
relation to the subject area and each discipline.
Al may redefine pedagogical approaches across
diverse subjects in humanities as well as in STEM
subjects (JRC, Vilar Onrubia, 2025).

Al Tutors as Learning Companions

A second possible future is the evolution of Al
tutors into advanced learning companions that
support learners through structured learning
activities based on their prior knowledge and
learning progress. Drawing on learning analytics,
Vygotsky’s zone of proximal development and

evidence-based design approaches such as the
4C/ID instructional design model, these systems
offer learning activities aligned with learners'
prior knowledge, scaffold learning, and manage
cognitive load (Vygotsky, 1978; Van Merriénboer,
2024). In this scenario, the Al-tutor moves beyond
delivering feedback and becomes an active guide
in disciplinary thinking and problem solving.

The Al tutor becomes really a companion when it
opens a conversation with the learner, reflecting
conversational theories of learning (Laurillard,
2002; Pask, 1975), encouraging reflection, self-
explanation, deeper engagement with subject
matter, critical thinking and metacognition. The
tutor no longer simply recommends exercises

or provides feedback but is an active guide
through disciplinary thinking processes. Evidence
suggests that pedagogically designed Al tutors
have the potential to strengthen conceptual
understanding, critical thinking, and deeper
learning outcomes.

Although developed outside Europe, Khanmigo
is increasingly being explored in European pilot
projects because of its use of Socratic questioning
and guided reasoning rather than direct answer
generation. Such initiatives illustrate a possible
future in which Al tutors function as learning
companions and reasoning partners rather than
information providers (Khan Academy, 2026).

Al as an Intelligent Facilitator of Collaborative
Learning

A third scenario involves Al becoming an
intelligent facilitator of collaborative learning and
knowledge creation. In this role, Al becomes an
intelligent facilitator of dialogue, collective inquiry,
collaborative problem-solving by helping learners
formulate questions, challenge assumptions,
identify misconceptions, and explore alternative
perspectives. Al thus acts a mediating agent
within learning communities, that strengthens
teamwork, interdisciplinary collaboration, and
collective knowledge construction.

The European Commission Universities Initiative
(ECIU) currently connects hundreds of institutions
across Europe through transnational educational
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collaboration. These alliances increasingly
experiment with virtual collaboration spaces,
digital teamwork, challenge-based learning, and
shared learning environments that can serve as
platforms for Al-supported collaborative learning
(European Commission, 2026b; EUA, 2024). The
ECIU promotes challenge-based learning in which
multinational student teams work collaboratively
on real-world challenges in partnership with
companies and public organisations (ECIU, 2025).

Preferable futures: Human-Centred Al
Learning Ecosystems

In the preferred future, Al is embedded

within human-centred learning ecosystems in
which technology strengthens rather than
replaces the core functions of education.
Evidence increasingly points to hybrid human-

Al models as the most effective approach,
combining the scalability and adaptability of

Al with the pedagogical expertise, judgement,
and responsibility of educators. Al becomes

an important enabler of personalised learning,
collaborative knowledge creation, and lifelong
learning, while teachers remain responsible for
direct instruction, curriculum interpretation,
pedagogical judgement, assessment, learner
motivation, ethical development, mentoring, and
community building. Al therefore augments rather
than replaces the teaching function (Cérdova-
Esparza, 2025).

Al-supported Course and Curriculum Renewal

Within course and curriculum development, Al
supports strategic curriculum renewal by helping
educators identify emerging competences,
generate resources, design authentic learning
tasks, and embed Al-related skills within
disciplinary and professional programmes.
However, educational goals, curriculum priorities,
content selection, and the development of

deep disciplinary understanding remain the
responsibility of teachers and curriculum
developers. Al supports curriculum innovation,
but professional educators remain the architects
of educational design and instructional decision-
making (Villar-Onrubia et al., 2025).

Al Tutors as an Immersive Learning Guide

In intelligent tutoring, Al evolves into an
evidence-informed learning guide that combines
conversational Al, learning analytics, and
adaptive learning design. These systems support
personalised learning pathways, adaptive
feedback, formative assessment, self-regulation,
and metacognitive development (Laurillard, 2002;
Van Merriénboer et al., 2024; OECD, 2026).

Al can explain concepts, generate examples,
provide additional practice opportunities, monitor
progress, and identify learning difficulties, but

it cannot assume responsibility for instructional
decisions or learning outcomes. Teachers remain
responsible for instruction, expert modelling,
diagnosing misconceptions, pedagogical
judgement, assessment decisions, and
determining the appropriate level of guidance. Al
strengthens instructional capacity, while teachers
remain the primary instructional leaders.

Emerging European initiatives, including adaptive
learning research at the Open University of the
Netherlands and EADTU’s vision of Al-supported
learner-centred education, demonstrate how

Al tutoring can be embedded within broader
pedagogical frameworks (EADTU, 2025b).

Al-supported collaborative learning
communities connected with broader
ecosystems

Another distinctive feature of this future is the
emergence of Al-supported collaborative learning
communities connected with broader ecosystems.
Al strengthens dialogue, teamwork, peer learning,
and collective knowledge construction within
learning communities. At the same time, Al

helps connect learners with expertise, resources,
and learning opportunities across institutional
and geographical boundaries, enabling more
networked, collaborative, and lifelong forms of
learning. In this vision, Al acts as a catalyst for
collective intelligence by supporting knowledge
sharing, co-creation, and participation in broader
communities of practice (EADTU, 2025a).

However, the development of meaningful learning
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communities and their connection to broader
learning ecosystems remains fundamentally
dependent on human leadership and oversight.
Teachers remain responsible for providing
instructional leadership, disciplinary expertise,
ethical oversight, and the social foundations
that enable meaningful learning and knowledge
creation (EADTU 2025a; AI2PI Erasmus+ Teacher
Academy, 2025; OECD, 2026).

In summary, the preferred future is not an Al-
driven education system but a human-guided

Al ecosystem in which Al supports curriculum
innovation, personalised learning, intelligent
tutoring, and collaborative learning, while
teachers remain central as instructional leaders,
curriculum interpreters, pedagogical decision-
makers, mentors, and guardians of educational
quality and values (European Commission, 2026a;
EUA, 2026).

Policy recommendations for advancing
human-centered Al ecosystems in
European education

System Level policies
Building Sovereign Al Ecosystems

The successful implementation of human-

centred Al in education requires the development
of sovereign European Al ecosystems that allow
educational institutions to retain control over data,
algorithms, and pedagogical design. This aligns
with European priorities on digital sovereignty,
trustworthy Al, and the protection of public values
in education (European Commission, 2025; EUA,
2026). Governments should therefore invest in
interoperable learning platforms, educational data
spaces, open Al models, and robust governance
frameworks that ensure transparency, privacy
protection, accountability, and ethical Al use.

Such investments support secure, scalable,

and autonomous Al adoption while reducing
dependence on commercial providers and

is aligned with European democratic values

and the public mission of education (European
Commission, 2025; EUA, 2026).

Multilingual, Al-supported education systems

The creation of multilingual, Al-supported
education systems represents another critical
policy direction. Al-based translation technologies
and adaptive content delivery can significantly
reduce language barriers and broaden access
to education across Europe, supporting the
objectives of the European Education Area
(European Commission, 2020). Integrating
multilingual Al tools into learning platforms and
assessment processes enhances participation
for diverse learner populations and strengthens
cross-border collaboration. These developments
contribute directly to equity and inclusion while
reinforcing the cultural and social dimension of
learning, particularly in increasingly diverse and
international learning environments. At school
level, Al-supported multilingual tools contribute
directly to equity and inclusion, supporting
migrant and multilingual learners participate in
diverse classroom set-ups and reducing the risk of
early learning gaps.

Scaling Al-driven credentialing and lifelong
learning systems

In parallel, there is a strong need to scale Al-driven
credentialing and lifelong learning systems.
European initiatives on micro-credentials and
digital credentials demonstrate the potential

for more flexible, modular, and personalised
learning pathways (European Commission,

2022; Cedefop, 2026b). Al can enable learners

to build individualised trajectories across

formal, non-formal, and informal contexts and
support continuous assessment and validation

of learning outcomes. These developments
directly contribute to student-centred learning
and personalisation. They support sustainable
reform by strengthening the alignment between
education systems and labour market needs, while
improving learner agency and employability.

In open and distance universities, the physical
dimension of education is significantly reduced

in favour of greater flexibility and personalisation,
particularly to meet the diverse needs of

lifelong learning students. This encourages

these institutions to actively experiment with
scalable Albased solutions that can support large
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and heterogeneous learner populations. They
are particularly important as testbeds for such
innovation, given their strong focus on flexibility,
personalisation, and lifelong learning (EADTU,
2025).

Institutional level: the development of fully
hybrid institutions

Given the complementary roles of Al and
educators, education systems should evolve
towards fully hybrid institutions that integrate
physical, digital, and Al-supported learning
environments. Such institutions enable seamless
transitions between online and face-to-

face learning while leveraging Al not only for
technological innovation but also to enhance
learning quality, inclusion, personalised learning,
and lifelong learning.

To realise these preferred Al-supported futures, a
number of institutional enablers are required (see
also: Laurillard, 2015):

1.Leadership support: institutional leaders provide
the vision, strategy, resources, and teacher
incentives needed to develop hybrid learning
environments and encourage educational
innovation.

2.Trustworthy Al governance: establish robust
governance frameworks that ensure transparency,
privacy protection, human oversight, academic
integrity, inclusiveness, and ethical Al use.

3.Digital infrastructure: invest in interoperable
learning environments that integrate Al tutoring,
learning analytics, collaboration tools, and secure
access to educational data across institutions and
countries.

4.Al literacy and capacity building: strengthen Al
literacy among educators and learners through
continuous professional development and

Conclusion

Europe has made substantial progress in adopting
Al for education, supported by strong policy
frameworks and growing institutional innovation,

learning opportunities.

5.Shared resources and innovation networks:
provide access toOER, Al-supported learning
design tools, and collaborative (subject-related)
networks to facilitate innovation and reduce
development costs.

6.Curriculum integration: embed Al within
disciplines and curricula by integrating Al-
methods, tools, and competences into subject-
specific learning processes and outcomes.

7.Authentic learning: align learning activities
with real-world practice through Al-supported
problem-solving, simulations, project work, and
professional decision-making.

8.Pedagogically grounded Al tutors: implement Al
tutors as companions that combine instructional
design principles and conversational Al to
support formative feedback, personalisation, self-
reflection, critical thinking and metacognitive
development while complementing the role of
educators.

9.Collaborative learning ecosystems:

promote interoperable Al-supported learning
environments that foster dialogue, teamwork,
peer learning, collective inquiry, knowledge co-
creation, and collaboration across institutions,
sectors, and countries.

10.Assessment innovation: redesign assessment
systems to evaluate higher-order competences
such as critical thinking, problem-solving,
creativity, collaboration, and the responsible use
of Al

Continuous evaluation and research: invest in
ongoing research and evaluation to generate
evidence on effective Al design principles,
implementation strategies, and educational
outcomes, thereby informing policy and practice.

but implementation remains uneven across
countries, sectors, and institutions.

The next stage of Smart Education requires
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moving beyond experimentation toward system-
wide, human-centred Al integration that combines
trustworthy Al ecosystems with pedagogical
innovation, robust governance, teacher capacity,
and equity.

The preferred future is not an Al-driven

education system but a human-guided and
interoperable Al ecosystem in which Al supports
curriculum innovation, intelligent tutoring and
personalisation, and interconnected collaborative
learning, while teachers remain central as
instructional leaders, curriculum interpreters,
pedagogical decision-makers, mentors, and
guardians of educational quality and values.
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through a combination of public investment, growing convergence of European education
research funding, pilot projects, and public— systems around human-centred and trustworthy
private partnerships. The overview illustrates the approaches to Al adoption.

Table 5.1 Summary of the EU Countries' approaches in relation to the regulations of

the use of Al'
Al in Education Financing
Strat & Poli Ethical A h Acti
Country rategy & Policy ical Approac ctions Mechanisms
(Summary)
EU Al Act classifies
education/vocational
Al systems as 'high- EU requlator
) y ) , g Risk-based, Classification of d y
risk' with strict . framework;
) transparency, Al risk, mandatory ,
European oversight; GenAl national
) i human transparency, . )
Union (EU Al |requires transparency, . . implementation
) . oversight, non- labeling deepfakes, | . .
Act) labeling, and copyright L via compliance
. discrimination, sandboxes for .
compliance; promotes i ) i funding and
. . . data protection. innovation.
innovation via sandboxes.
sandboxes; ensures
human supervision.
Human-centered
approach; stron
PP 9 . Edu-Up
governance (Ministry DEC strategies fund (€70k/
of Education + DNE); Human- (France 2030, .
. . . project), P2IA
promotion of Digital centered, fairness, |2023-27), .
. . . competitions,
France Educational Content inclusiveness, data | teacher vouchers,
. . . . L strong EdTech
(DEQ); funding via Edu- | privacy, ethics-by- | public-private ublic fundin
Up and P2IA; teacher design. partnerships, E)>450/ 9
autonomy with vouchers; training programs. ° .
companies).
support for EdTech; data
protection.
Education and skills
central; Al and digital e I ——
literacy from school MOOCs, Al clubs,
to higher ed; MOOCs summer schools support for
' ! Human-centered, " |MOOCs, EU and
summer schools, >20 . ) ) new degree ) )
Portugal inclusion, equity, .| national funding
graduate programs; , programs, adaptive
R responsible Al use. - i for programs,
universities to expand curricula, lifelong .
. . reskilling
research; adaptive learning. .
. . initiatives.
curricula; lifelong
learning and reskilling.
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Al in Education

Financing
Countr Strategy & Polic Ethical Approach Actions .
y 9y y PP Mechanisms
(Summary)
National Al strategy with
85-measure roadmap;
. . . S €4.07bn
€4.07bn investment; Ethical oversight, |Pilotsin 100
. . . roadmap
pilots in 100 schools; teacher schools, Al Literacy |,
. investment, EU
. Al Literacy Landscape empowerment, Landscape,
Austria i i recovery and
(350+ courses); strong equitable access, |RTR Service .
) . cohesion funds,
governance (RTR Service |governance of Desk, systemic ) .
) national pilot
Desk); focus on teacher | bias. governance. i
. . funding.
training, equitable
access, infrastructure.
Federal + regional
mix; Flanders (Smart
Education @ Schools, Regional initiatives i
. . . Regional and
i-Learn, DigiJump . (Smart Education, .
) ) Ethical use, L federal funding,
Action Plan); Wallonia ) ) X DigiJump, .
. . N inclusion, lifelong | _ ~. i Innoviris
Belgium (DigitalWallonia4.ai, . DigitalWallonia4.
.. |learning, data L (Brussels),
TRAIL); Brussels (Innoviris - ai), higher ed .
. protection. . . DigiJump Plan
funding); focus on integration,
. . . resources.
Al literacy, curricula Innoviris support.
integration, lifelong
learning.
Education, research,
and skills at the core;
Al integrated across
curricula; teacher Integration into
- o S : : . Federal and
training prioritized; Ethical, inclusive, |curricula, creation Lander fundin
Al research hubs and democratic values, | of Al hubs, ) 9
Germany ) . national
centers of excellence human rights teacher training,
. research centers,
funded; ethical, focus. and centers of .
. . university grants.
inclusive approach; excellence.
interministerial
governance (BMBF +
Lander).
Global model; Al literacy
for all (Elements of Al Elements of Al S
MOOQCQ); integration into MOOC, national .
i i Human- ) funding for
national curriculum; curriculum
. . centered, trust, . . Elements of Al,
Finland higher ed expands , , integration, )
inclusiveness, . partnerships
Al programs across teacher training, . L
s transparency. . with universities
disciplines; teacher higher ed )
- . and industry.
training; ethical, human- programs.

centered Al adoption.
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Al in Education

Financing
Countr Strategy & Polic Ethical Approach Actions .
y ad v 4 Mechanisms
(Summary)
2024 strategy: three
principles (responsible
use, competitiveness, o ——
public sector leadership); | Responsible use, | Al Taskforce, Al in fundina. RTR
four measures (Al accountability, Society Center, 9'
. . . Al Service
Denmark Taskforce, Al in Society |transparency, Danish language Desk national
Center, Danish language | ethical models, open- '
budget for Al
models, open data); governance. source text data. |,
L infrastructures.
schools/universities
benefit from resources &
ethical frameworks.
National Al strategy:
Al literacy, STEM,
curriculum integration; .
. g Curriculum reform, | Government
teacher training and ) . i
. ) Human-centric, teacher upskilling, [funding for
upskilling; creation of Al . . .
Hunaar dedaree broarams and ethical adoption, |Al research curricula reform,
gary gree prog alignment with EU | hubs, vocational | Al labs, PPPs,
research hubs; focus . - .
) i values. training, reskilling |infrastructure
on lifelong learning, )
. . programs. investment.
reskilling, ethical
adoption, infrastructure
investment.
Al Strategy Refresh 2024:
focus on skills, talent, .
) Skillnet, .
and research; National Al . Skillnet Ireland,
. Springboard+, .
Research Nexus; digital | Trustworthy apprenticeshins Springboard+,
upskilling/reskilling Al, ethical and PP Ps: SFI Research
Ireland i . i , . Al Research
(Skillnet, Springboard+); |inclusive, aligned Centres,
. . . . Nexus, female . )
Al literacy and inclusion; |with EU Al Act. L apprenticeships,
. . participation
ethical alignment initiatives EU funds.
with EU Al Act; female '
participation in digital.
Al strategy 2019: skills,
education, research as Curriculum Government
pillars; Al integrated into Human integration, Al and EU funding
curricula; universities . o programs at for curricula,
) . centric, ethics in R N
Lithuania develop Al programs; ) ) universities, university
e curricula, privacy | . .
workforce reskilling; , lifelong learning programs, and
. . protection. e . .
teacher training; lifelong initiatives, teacher |infrastructure
learning; ethical, human- training. investment.

centric adoption.
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Al in Education

Financing

Countr Strategy & Polic Ethical Approach Actions
y i y L Mechanisms
(Summary)
Al 2030 strategy under
digital sovereignty;
romotes Al literacy,
"c:’rainin and sovergi N Al chatbot for Government
) 9 9 Human-centered, |education, digital |funding,
infrastructures; . ;
o transparency, infrastructures, sovereign
Luxembourg |universities supported |, i o )
. . inclusiveness, university-industry |infrastructures
with funding and s . .

. accountability. collaboration, open | (MeluXina), EU
collaboration; Al chatbot ki artnershios
for education; ethical, ’ P ps-
transparent adoption;
inclusive focus.

Al strategy 2019:
education and talent
central; Al literacy at Embedding Government
all levels; expand Al ) Al literacy in funding, industr
a Ethical, human- ) y g i y
degrees, research, and . curricula, Al degree | partnerships,
Malta ) centered, aligned .
partnerships; teacher ) o programs, teacher |public grants,
o . with EU principles. |. .~ . . .
training; lifelong training, lifelong innovation
learning; ethical, learning. ecosystems.
inclusive adoption;
innovation ecosystems.
Government-wide vision
on generative Al: focus
on Al literacy for all;
. . y . Al literacy Government
integration into curricula campaidns subport for
(technical, ethical, Transparency, P - b
. o teacher training, Al research
social aspects); teacher |accountability, ) L )
Netherlands : interdisciplinary and literacy,
empowerment and human oversight, .
o o . . research, university
training; interdisciplinary |inclusivity. .
o transparent funding, EU
university research; )
governance. alignment.

transparency,
human oversight,
experimentation.

Source: Pastor-Vargas et al. (2025), Report on policies relating to the use of LLM tools within higher education (Research
Report No. 2.3), Zenodo, CC BY-SA 4.0.
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Chapter 6 Artificial Intelligence and Smart Education in
Latin America and the Caribbean: Regional Dynamics
and System Transformation Through the Case of Rio De

Janeiro

Introduction: Al and the Systemic Transformation of Education

Artificial Intelligence (Al) is increasingly reshaping
the ways in which education systems are
conceptualized, organized, and experienced. In
contemporary educational contexts, Al should
not be understood merely as a technological
innovation, but as a structural force influencing
curriculum design, pedagogical practices,

assessment systems, and institutional governance.

As Luckin et al. (2016) argue, Al enables adaptive,
personalized, and data-informed learning
processes, allowing education systems to
respond more effectively to individual learner
needs. Similarly, Holmes, Bialik, and Fadel (2019)
emphasize that Al can transform both teaching
and learning through intelligent tutoring systems,
learning analytics, and new forms of assessment.

In Latin America and the Caribbean (LAC), this
transformation unfolds unevenly. The region is
characterized by structural inequalities, diverse
institutional capacities, and heterogeneous
policy trajectories. As a result, Al integration does
not follow a unified pathway; rather, it reflects

differentiated patterns of adoption shaped by
governance capacity, digital infrastructure, and
policy coherence (Ortiz et al., 2025).

This chapter therefore analyzes the current
status of Smart Education in Latin America and
the Caribbean through two complementary
moves. The first is a regional analytical mapping
structured through three lenses: what may be
gained, what may be reshaped, and what may be
at risk. The second is a system-level case study

of the Gindsio Educacional Tecnolégico (GET)
model in the municipal network of Rio de Janeiro,
Brazil. Together, these two levels of analysis
connect macro-level regional dynamics with

a concrete example of large-scale educational
transformation.involving institutions in 11
European countries, confirms this diversity.
While some universities have integrated Al into
course and curriculum design, assessment, and
institutional strategies, many remain at an early
stage where Al use is largely experimental and
driven by individual staff

A1 A particularly significant insight derived from the table is the weak correlation between
income level and educational Al maturity. Countries with similar economic classifications
display very different levels of progress. This suggests that while material resources matter,
they are insufficient to explain transformation. Governance quality, continuity of policy,
institutional learning, and implementation capacity appear to be more decisive than

income alone.

n

A4 | atin America and the Caribbean cannot be described either as digitally stagnant or
as uniformly advanced. Rather, the region presents a condition of:‘fragmented but

accelerating transformation!

n
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Regional Overview: Asymmetries, Trajectories, and Structural

Conditions

The current landscape of Al in education across
LAC is marked by deep asymmetries in policy
design, institutional capacity, and levels of
implementation. While a limited number of
countries have advanced toward more systemic
integration, many others remain at early or
fragmented stages.

Three broad patterns can be identified across

the region. First, system-driven models, such as
Brazil, are characterized by large-scale public
digital education ecosystems, national and
subnational platform infrastructures, and more
coordinated strategies for teacher development
and digital curriculum integration. In Brazil, the
National Digital Education Policy, established by
Law No. 14,533/2023, integrates digital inclusion,
school-based digital education, professional
development, and research and innovation, while
national connectivity programmes seek to expand
the pedagogical use of digital technologies across
public basic education (Brazil, 2023; Ministry of
Education, n.d.). Second, policy-driven models,
such as Chile and Costa Rica, explicitly connect

Al, digital transformation, and human capital
development through national strategies. Chile
has translated its National Artificial Intelligence
Policy into an inter-ministerial action plan that
includes educational resources for teachers and
students, Al-related teacher education, curriculum
revision, and measures to strengthen digital and
technological competencies (Ministry of Science,
Technology, Knowledge and Innovation, 2021,
2024). In Central America, Costa Rica adopted its
National Artificial Intelligence Strategy 2024-2027
as a framework for the ethical, safe, inclusive,

and sustainable development and use of Al. The
strategy gives particular emphasis to human
capacities, infrastructure, and coordination

Analytical Lenses

What May Be Gained: opportunities
and emerging benefits

among public institutions (Ministry of Science,
Innovation, Technology and Telecommunications,
2024). Third, fragmented or emerging models,
especially in parts of Central America and the
Caribbean, rely primarily on pilot projects,
externally supported training initiatives, or limited
digital modernization programs.

These patterns reflect more than technological
readiness. They also express broader differences
in state capacity, policy continuity, coordination,
and the existence of public digital ecosystems
capable of sustaining innovation over time. In
many countries in the region, the challenge is
not only access to tools, but also the absence of
integrated strategies that connect curriculum,
teacher education, infrastructure, regulation, and
institutional leadership.

This unevenness is also visible in how Al enters
education systems. In some contexts, the entry
point is pedagogical innovation; in others, it

is digital administration, content platforms,
teacher-support tools, or national discourse
around competitiveness and future jobs. In the
Caribbean, Jamaica has begun to incorporate Al
and adaptive technologies into school curricula,
teacher development, and workforce preparation.
Government initiatives announced since 2024
also include the testing of Al tools intended to
reduce part of the administrative workload faced
by teachers (Jamaica Information Service, 2024;
Jamaica Information Service, 2025). In still others,
Al remains more aspirational than operational.
These different entry points matter because they
shape whether Al becomes a transformative
element of educational ecosystems or remains

a scattered and weakly institutionalized set of
initiatives.

The integration of artificial intelligence into
education systems across Latin America and
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the Caribbean has begun to generate a set of
significant, yet unevenly distributed, benefits,
particularly in relation to personalization,
efficiency, and system scalability.

One of the most transformative opportunities lies
in the expansion of personalized and adaptive
learning environments. Al-enabled systems allow
for the continuous collection and analysis of
learner data, supporting differentiated instruction
and targeted interventions. In a region marked
by profound educational inequalities, such
capabilities offer the potential to address long-
standing learning gaps by tailoring instruction

to diverse learner profiles (Luckin et al., 2016;
Holmes et al., 2019). Brazil's National Digital
Education Policy (Law No. 14,533/2023) reflects
this perspective by promoting the pedagogical
use of digital technologies to support inclusion,
equity, and learning opportunities that respond
to different educational contexts (Brazil, 2023).
Importantly, personalization in this context should
not be interpreted simply as individualization,
but as the systemic capacity of education systems
to respond more dynamically to heterogeneous
learning trajectories at scale.

Al also contributes to efficiency gains across
multiple levels of the education system. At the
classroom level, GenAl tools support lesson
planning, feedback, and content creation,
reducing administrative burdens on teachers and
potentially freeing more time for pedagogical
interaction (UNESCO, 2023). In Jamaica,
government initiatives have begun testing

Al tools designed to reduce part of teachers'
administrative workload, allowing educators to
devote more time to teaching and student support
(Jamaica Information Service, 2025). At the

system level, learning analytics can support data-
informed decision-making, resource allocation,
and the early identification of students at risk of
disengagement or low performance (Pedro et

al., 2019). In resource-constrained systems, such
efficiency gains are particularly relevant, as they
suggest the possibility of qualitative improvement
without proportional increases in time or staffing.

A third area of potential gain relates to the

development of future-oriented skills and
competencies. Al-rich educational environments
can promote digital literacy, computational
thinking, problem-solving, creativity, and
adaptability, skills that are increasingly central

to debates on the future of work and lifelong
learning (OECD, 2021). In several countries in the
region, policy discourse has already begun to link
digital education more explicitly to employability,
innovation, and participation in digital economies.
Chile's National Artificial Intelligence Policy and
its Action Plan connect the development of Al-
related competencies, digital skills, curriculum
development, and teacher education to broader
national goals for innovation and economic
development (Ministry of Science, Technology,
Knowledge and Innovation, 2024).

What May Be Reshaped: systemic and
pedagogical transformation

Beyond incremental improvements, Al is
contributing to a deeper reconfiguration
of educational systems, affecting not only
how teaching and learning occur, but also
how education is organized, governed, and
conceptualized.

At the pedagogical level, Al supports a shift
toward more learner-centered, data-informed,
and flexible models of instruction. Continuous
assessment, adaptive feedback, and project-
based learning environments increasingly blur
the boundaries between teaching, learning,

and evaluation. This transformation challenges
traditional models of standardized instruction
and requires a redefinition of the teacher's

role, from knowledge transmitter to facilitator,
designer, and mediator of learning processes.
Uruguay's National Education Policy Plan 2025-
2030 positions digital innovation as a strategic
component of educational development and was
developed in coordination with the Ceibal Centre,
whose long-standing work in digital education
and teacher professional development continues
to support more learner-centered teaching
practices across the public education system
(Ministry of Education and Culture of Uruguay,
2026).
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Curricula are also being reshaped. In Panama,

the nationwide curriculum redesign led by

the Ministry of Education integrates artificial
intelligence, technology, socio-emotional
competencies, and entrepreneurship into

the national curriculum while supporting its
implementation through collaboration with
universities, educational networks, and large-scale
professional development for teachers and school
leaders (Ministry of Education of Panama, 2026).
This reflects a broader reorientation of education
toward skills and knowledge considered relevant
for rapidly changing socio-economic contexts.

At the system level, governance structures
are transforming. The Dominican Republic's
National Digital Education Strategy illustrates
this by integrating Al competencies within a
comprehensive policy framework (Ministry of
Education of the Dominican Republic, 202643,
2026b).

Importantly, these reshaping processes are not
uniform. They unfold unevenly across countries
and within systems, reflecting differences

in institutional capacity, policy coherence,

and historical trajectories. As a result, the
reconfiguration of education systems in the region
should be understood as partial, uneven, and
contested rather than linear or homogeneous.

What May Be at Risk: inequalities,
governance gaps, and ethical tensions

The same processes that generate opportunities
and transformation also introduce significant risks,
many of which are particularly acute in the Latin
American and Caribbean context.

A central concern relates to the potential
amplification of existing inequalities. Access

to digital infrastructure, connectivity, devices,
and digital skills remains uneven across and
within countries. In this context, the benefits of
Al integration tend to concentrated in better-
resourced schools and systems, while others
remain excluded or only partially integrated.
Rather than reducing inequality, Al may therefore
reinforce existing disparities unless explicitly
addressed through equity-oriented policies.

Brazil's National Digital Education Policy explicitly
recognizes the reduction of digital inequalities

as a prerequisite for the equitable integration of
digital technologies into education, combining
actions related to connectivity, infrastructure,
digital literacy, and teacher development (Brazil,
2023).

A second major concern relates to data
governance and ethical regulation. Al systems
depend on the collection, analysis, and circulation
of educational data, often including sensitive
information about student learning, behavior, and
performance. In many countries in the region,
regulatory frameworks for privacy, algorithmic
accountability, and platform governance remain
weak or fragmented (UNESCO, 2023; Williamson,
2023). This creates risks related to surveillance,
opacity, bias, and insufficient public oversight.

The growing role of global technology providers
also raises questions of technological dependency
and digital sovereignty (Benedikter & Cruz-Infante,
2026). In such cases, the governance of education
reform may gradually shift away from public
systems and toward external actors. Uruguay's
long-standing public investment in the Ceibal
ecosystem illustrates an alternative approach in
which digital infrastructure, educational platforms,
and innovation policies have been developed
under sustained public leadership, strengthening
national capacity for digital transformation in
education (Ministry of Education and Culture of
Uruguay, 2026).

There are also pedagogical risks. Over-reliance
on Al systems may weaken critical engagement,
reduce opportunities for deeper forms of
knowledge construction, or encourage more
superficial learning if not supported by strong
pedagogical frameworks (Selwyn, 2019; Kasneci
et al., 2023). In addition, the rapid pace of
technological change may pressure systems into
making high-stakes decisions in the absence of
sufficient evidence or professional consensus.

Regional synthesis: structural patterns,
comparative evidence, and systemic
implications
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The combined analysis of gains, reshaping
processes, and risks reveals a region characterized
not by uniform transformation, but by structured
heterogeneity. This heterogeneity becomes more
visible when the analytical insights developed

in the previous sections are examined alongside
comparative regional evidence.

provides a structured overview of Al adoption
across countries in the region, combining sub-
regional location, World Bank income levels,

and qualitative assessments of Al-in-education
maturity. Although the table does not aim at
causal inference, it offers a comparative analytical
lens through which regional variation can be

To consolidate this interpretation, Table 6.1

interpreted more systematically.

Table 6.1 Al in Education in Latin America and the Caribbean: Comparative Overview

Alin
IITE
Country Sub-region Income Level Education . . Notes
. Dimension
Maturity

System-dri
Brazil South America |Upper middle |Strong High ystem-driven

ecosystem
Chile South America  |High income Strong High Policy-driven
Argentina |South America |Upper middle |Intermediate [Medium Programmatic
Colombia  |South America |Upper middle |Intermediate |Medium Platform-based
Peru South America |Upper middle |Emerging Medium-Low |Transition
Ecuador South America |Upper middle |Emerging Medium-Low |Pedagogical
Paraguay South America |Upper middle |Emerging Low-Medium |Early-stage

Limi
Bolivia South America  [Lower middle |Low Low |rT\|ted

evidence

Limited
Venezuela |South America [Lower middle |Low Low ”T“ ¢

evidence
Mexico North America |[Upper middle |Intermediate |Medium Distributed
CostaRica |Central America |Upper middle |Strong Medium-High |Strategy-driven

. . . . Curriculum-

Panama Central America |Upper middle |Intermediate |Medium based
Guatemala |Central America |Upper middle |Emerging Low-Medium | Partial

Limi
Honduras |Central America [Lower middle |Low Low |rT\|ted

evidence
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Alin
IITE
Country Sub-region Income Level Education . . Notes
. Dimension
Maturity
El Salvador |Central America |Lower middle |Emerging Low-Medium |Digital focus
Limited
Nicaragua |[Central America [Lower middle |Low Low |rT\|e
evidence
Dominican
II, Caribbean Upper middle |Intermediate |Medium Strategy-linked
Republic
, . , : . Digital
Jamaica Caribbean Upper middle |Emerging Medium-Low .
transition
Trinidad &
rinica Caribbean High income Emerging Medium Training-based
Tobago
Barbados |Caribbean High income Emerging Medium-Low |Skills-oriented
Guyana Caribbean Upper middle |Emerging Low-Medium |Pilot-based
Limited
Bahamas Caribbean High income Low Low Iml ¢
evidence
Belize Caribbean Lower middle |Low Low lelted
evidence
Limited
Suriname | Caribbean Upper middle |Low Low Ir_me
evidence
Saint Lucia |Caribbean Upper middle |Emerging Low-Medium |Early-stage
Limited
Grenada Caribbean Upper middle |Low Low |rT1|e
evidence

The comparative evidence reinforces three
insights. First, there is no linear relationship
between income and Al maturity; governance
capacity is more decisive. Second, the

region has multiple coexisting trajectories

- from consolidated integration to incipient
development. Third, fragmentation should be
understood not as an exception, but as a defining
regional condition. even in countries with higher
levels of maturity, implementation remains
uneven across territories, institutions, and social
contexts.

The comparative patterns outlined above
underscore the importance of moving beyond
aggregate regional assessments to examine how
Smart Education takes shape within specific
systems. While cross-country analysis reveals the
uneven geography of Al integration in education,
it cannot fully capture how these dynamics

are translated into institutional arrangements,
pedagogical practice, and governance at the local
level. In this respect, Brazil offers a particularly
relevant context, not only because it stands out as
one of the more system-driven environments in
the region, but also because its internal diversity
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makes it possible to observe how national and
subnational trajectories interact. Within this
broader landscape, the municipal education
system of Rio de Janeiro provides a compelling
analytical lens. Its experience with the Ginasio
Educacional Tecnoldgico (GET) model makes

it possible to examine how the opportunities,

transformations, and tensions identified at the
regional level materialize in a large and unequal
urban public system. The following section
therefore turns to Rio de Janeiro not as an isolated
example, but as a case through which broader
regional dynamics can be observed in concrete
form.

Case Study: The Ginasio Educacional Tecnoldgico (GET) in Rio de

Janeiro

Introduction to the case and policy
relevance

To complement the regional analysis and provide
an evidence-based illustration of Smart Education
in practice, this section examines the case of the
Ginasio Educacional Tecnolégico (GET) in the
municipal education system of Rio de Janeiro.

The Rio de Janeiro case is particularly relevant for
four reasons. First, it is embedded in one of the
largest municipal school systems in the region,
which gives the initiative strong policy relevance.
Second, the GET model is not a standalone
edtech project, but part of a broader reform
agenda involving full-time schooling, curricular
redesign, teacher education, and digital and
media education. Third, the initiative has already
undergone a process of institutional maturation,
including normative consolidation and large-
scale expansion. Fourth, it offers a particularly
useful case for examining how Smart Education
principles unfold under the constraints of an
unequal urban context.

Official material shows the GET model is framed
as a public policy combining pedagogical
innovation, active learning, and technology-rich
environments (Secretaria Municipal de Educacao
do Rio de Janeiro, 2026b). By March 2026, the
network reached 300 GET schools serving
approximately 125,000 students, with a target of
500 by 2028 (Secretaria Municipal de Educacédo do
Rio de Janeiro, 2026c¢).

This expansion is not merely quantitative. It
reflects a strategic attempt to position innovation

as part of the municipal system’s core educational
model rather than as a marginal experiment.
That distinction is important for Smart Education
analysis, because one of the central questions in
the field is whether digitally enabled innovation
can be scaled and institutionalized without losing
pedagogical coherence or reinforcing inequality.
Rio de Janeiro offers a rare opportunity to
examine this question empirically.

Institutional evolution: from
experimental initiative to consolidated
public policy

The institutional trajectory of the GET program
is itself analytically revealing. The initiative was
originally created in 2022 under the name Ginésio
Experimental Tecnolégico, through Decree No.
50.434, which established the program within
the Municipal Secretariat of Education with the
objective of promoting academic development,
innovation in pedagogical approaches, and
integral human development (Prefeitura da
Cidade do Rio de Janeiro, 2022). At that stage,
the experimental designation signaled a pilot
logic: the municipality was testing a model

that combined technology, innovation, and
differentiated pedagogical approaches within
selected full-time schools.

This status changed in 2024. Through Decree

No. 53.939, the municipality formally altered

the program’s nomenclature from Ginasio
Experimental Tecnolégico to Ginasio Educacional
Tecnoldgico, explicitly recognizing that the
initiative was no longer in a pilot phase and
required a name consistent with its level of
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institutional maturity (Prefeitura da Cidade do

Rio de Janeiro, 2024). This regulatory change
matters because it marks the passage from
experimentation to consolidation. In policy terms,
the shift signals that innovation has ceased to be a
provisional exception and has become part of the
system’s official architecture.

The Secretariat’s own public documentation
confirms this evolution. The official GET webpage
explains that the model began with five schools
in 2022 and later expanded across the eleven
Regional Education Coordinations of the city,

with a long-term projection of 500 units by

2028 (Secretaria Municipal de Educacgao do Rio

de Janeiro, 2026b). The 2025 case published by
Todos Pela Educacgao also documents the rapid
scaling of the model from five units in 2022 to

202 in 2024, presenting the Rio case as a national
reference in the expansion of full-time schooling
combined with pedagogical innovation (Todos
Pela Educacao, 2025). The later update from March
2026, marking the inauguration of the 300th

GET, confirms that this trajectory of expansion
continued and became a flagship element of the
municipal reform agenda (Secretaria Municipal de
Educacdo do Rio de Janeiro, 2026c¢).

The policy significance of this trajectory is
considerable. Many digital education initiatives in
Latin America remain confined to pilots, externally
funded projects, or fragmented interventions
that do not survive beyond a political cycle.

By contrast, the GET program shows signs of
institutional durability: it is regulated by decree,
framed by guiding documents, embedded in
curriculum and training structures, and publicly
associated with municipal education strategy.
From the perspective of Smart Education,

this makes Rio de Janeiro not simply a case of
innovation adoption, but a case of public policy
institutionalization.

The pedagogical conception of the GET
model

The GET model is based on premises including
hands-on education, student-centred,
interdisciplinary projects, intentional technology

use, and continuous professional development
(Secretaria Municipal de Educacédo do Rio de
Janeiro, 2026a). The model moves away from
transmissive schooling toward active and
constructionist learning, drawing on Dewey, Freire,
and Papert (Secretaria Municipal de Educacao do
Rio de Janeiro, 2026a)."

The model also emphasizes project-based and
interdisciplinary learning. The Secretariat’s
experiential report states that the GET was
designed to make schools more attractive and
aligned with the realities of contemporary
students, particularly in the final years of
fundamental education, where disengagement,
school delay, and poor learning outcomes are
especially acute (Secretaria Municipal de Educacao
do Rio de Janeiro, 2026d). The response was to
create a school model capable of integrating
active methodologies, maker education, and the
STEAM approach into a broader effort to make
learning more relevant and effective.

More recent documents show that this
pedagogical conception has evolved. The 2026
guiding document presents the model not only
as STEAM-oriented, but as organized around
STEAM+Cai, explicitly incorporating computation
and artificial intelligence into the educational
vision (Secretaria Municipal de Educacao do Rio
de Janeiro, 2026a). This is important because it
indicates that the program is no longer limited to
generic educational technology or digital culture,
but is increasingly aligned with the policy and
curricular agenda surrounding computation, Al,
digital literacy, and media education.

Structure and enabling conditions: full-
time schooling, collaboratories, actors,
and governance

A central strength of the GET model is that its
pedagogical ambitions are supported by a clear
set of structural and organizational elements. The
program is not defined only by discourse, but by
concrete institutional arrangements intended to
make innovation implementable at scale.

The first of these is its integration with the
broader policy of full-time education. According

116 Smart Education Around World: Partners' Perspectives from Seven Regional Reports



to the Secretariat’s experiential report, the GET
model was conceived as part of the municipality’s
strategy to expand full-time schooling, which

had reached 50% of the municipal network,

with around 310,000 full-time enrollments,

and 202 GET schools serving around 90,000
students at the time of the report (Secretaria
Municipal de Educacdo do Rio de Janeiro, 2026d).
The 2025 case study by Todos Pela Educagao
further shows that the expansion of full-time
schooling in Rio was not accidental, but based

on structured governance, territorial analysis,
network reorganization, targeted infrastructure
investment, and an explicit concern with equity
(Todos Pela Educacao, 2025). This matters because
it means that the GET is not operating in isolation
from time and space conditions: it is anchored in
a school day and organizational form designed to
make pedagogical transformation more feasible.

The second structural element is the collaboratory,
described by the Secretariat as the heart of the
GET model (Secretaria Municipal de Educacao do
Rio de Janeiro, 2026d). These are hybrid maker-
oriented learning spaces equipped with a wide
range of resources, including computers, robotics
kits, virtual reality glasses, 3D printers, cutting
tools, audiovisual kits, and even sewing machines
(Secretaria Municipal de Educacdo do Rio de
Janeiro, 2026a). The collaboratory is designed

not simply as a laboratory or technology room,
but as a pedagogical environment that supports
collaboration, experimentation, interdisciplinary
projects, and problem-solving rooted in local
realities. The official webpage similarly presents
the collaboratory as a space that invites the
transformation of pedagogical routines and
expands possibilities for collaborative education
(Secretaria Municipal de Educacdo do Rio de
Janeiro, 2026b).

The third structural element is the creation of
specific actors and functions within the school.
The Secretariat identifies two strategic profiles: the
Professor do Projeto Integrador no Colaboratério
(PIC) and the Professor Articulador (PA) (Secretaria
Municipal de Educacdo do Rio de Janeiro,

2026a). The PIC is responsible for the curricular
component linked to the collaboratory, while the

PA acts as an ambassador of the GET conception
inside the school, supporting colleagues in the
use of equipment, active methodologies, and the
integration of technology into broader curricular
work (Secretaria Municipal de Educacao do Rio de
Janeiro, 2026a). This is a crucial feature from the
perspective of system design: the municipality
recognized that innovative environments do not
function automatically and therefore created
intermediary pedagogical roles to sustain
implementation.

A fourth element is the training system. According
to the documents, both PAs and PICs receive
continuous training through the Secretariat, the
Paulo Freire Teacher Training School, MultiRio, and
external partners such as Columbia University
and Stanford University (Secretaria Municipal de
Educacdo do Rio de Janeiro, 2026d). The 2026
guidance document reinforces that training
should address the pillars of the program,

maker education, digital culture, computational
thinking, and the intentional pedagogical use of
technology, and can occur in face-to-face, online,
and hybrid modalities (Secretaria Municipal de
Educacdo do Rio de Janeiro, 2026a). Additional
material submitted by the Secretariat indicates
that the model includes more than 300 annual
hours of training, representing a remarkable
level of investment in professional development
(Secretaria Municipal de Educacao do Rio de
Janeiro, 2026d). The program also provides
structured pedagogical materials, including the
GET na Pratica notebooks and digital repositories
of teacher-created sequences, designed to

foster authorship and interdisciplinary planning
(Secretaria Municipal de Educacao do Rio de
Janeiro, 2026d).

Finally, the GET is supported by a robust
governance logic. The municipal case study
published in 2025 explains that the broader
expansion of full-time education in Rio was
managed through a multi-level governance
structure including executive, tactical,
operational, and regional committees, integrating
pedagogical, infrastructural, logistical, and
financial decisions (Todos Pela Educacao, 2025).
The experiential report on the GET similarly notes
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that the conversion of schools into GET units
follows defined stages, including school selection
criteria, alignment with leadership teams,
infrastructure reform, acquisition of equipment,
teacher designation, and inauguration processes
(Secretaria Municipal de Educacédo do Rio de
Janeiro, 2026d). The guidance document also
makes clear that the collaboratory should not be
understood as the entirety of the model; rather,
the GET is a whole-school pedagogical identity
that must permeate the school beyond the
dedicated space itself (Secretaria Municipal de
Educacdo do Rio de Janeiro, 2026a).

Taken together, these elements, full-time
schooling, collaboratories, dedicated actors,
continuous training, and governance, constitute
the enabling conditions that make the GET
analytically important. They show that Smart
Education, in this case, is being built not as a
matter of devices alone, but as a combination
of pedagogy, organization, curriculum,
infrastructure, and administrative coordination.

Status assessment through the Smart
Education indicator framework

Using the framework proposed by Huang et al.
(2024), the Rio de Janeiro case can be analyzed
across the ten primary indicators of Smart
Education. The value of the case lies precisely
in the fact that it allows us to see how these
indicators interact in practice, rather than in
isolation.

PF1: Student-centered teaching

The GET model strongly advances student-
centered teaching. Official documents repeatedly
emphasize student protagonism, hands-on
learning, project-based methodologies, and real-
world problem-solving (Secretaria Municipal

de Educacao do Rio de Janeiro, 2026a). The
pedagogical core of the model is that students
should investigate, create, collaborate, and
produce rather than merely receive content. This
is one of the clearest areas of alignment between
the Rio case and Smart Education principles.

PF2: Holistic learning assessment

The GET model contains important elements
that support more holistic assessment, especially
through projects, integrated activities, and
process-oriented pedagogical work. The official
guidance notes that evaluation should value the
construction process and the learning developed
along the way, rather than only the final product
(Secretaria Municipal de Educacéo do Rio de
Janeiro, 2026a). This aligns with the move toward
formative, competency-oriented assessment.

PF3: Smart learning environment

This is one of the strongest dimensions of the
case. The collaboratories, the equipment lists,
the dedicated curricular spaces, and the linkage
between infrastructure and pedagogy together
form a strong example of a Smart Learning
Environment in public education (Secretaria
Municipal de Educacdo do Rio de Janeiro, 2026a).
The environment is not limited to connectivity or
hardware; it is intentionally organized to enable
interaction, experimentation, creation, and
collaboration.

PF4: School organizational leadership

Leadership is a core variable in the GET model.
The Secretariat’s documents show that school
management teams are deeply involved in
school selection, implementation alignment,
local governance, teacher designation, and the
cultivation of the program’s identity (Secretaria
Municipal de Educacdo do Rio de Janeiro, 2026d).
The 2026 guidance document also insists that the
GET is not merely a room or a piece of equipment,
but a whole-school pedagogical identity that
must involve the entire community (Secretaria
Municipal de Educacdo do Rio de Janeiro, 2026a).
This suggests strong recognition of school
leadership as an implementation driver. At the
same time, because the model depends on local
engagement, leadership variation likely affects
outcomes considerably. PF4 can therefore be
considered a strategically central and moderately
strong indicator, but one that remains sensitive to
school-level conditions.

PF5: Educational equity
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Equity is both a motivation and a challenge in
the Rio case. The Secretariat explicitly presents
the GET model as a response to disengagement,
learning gaps, age-grade distortion, absenteeism,
and dropout, especially in the final years of
elementary education (Secretaria Municipal de
Educacao do Rio de Janeiro, 2026d). The broader
municipal strategy for full-time education

also prioritizes vulnerable territories and uses
territorial diagnostics to guide expansion (Todos
Pela Educacao, 2025). These are clear indications
that equity is not absent from the policy logic.

CF1: School cultural development

The GET model invests heavily in school culture.
The official discourse emphasizes innovation,
collaboration, creativity, student agency, scientific
thinking, experimentation, resilience, diversity,
and future orientation (Secretaria Municipal

de Educacao do Rio de Janeiro, 2026a). The
insistence that the whole school, and not only the
collaboratory, must embody the GET conception
shows that the municipality understands
transformation as cultural, not merely
instrumental. CF1 can therefore be assessed as a
relative strength of the model, though naturally
dependent on sustained institutional work.

CF2: Data security and governance

This is one of the weakest documented
dimensions of the case. While the model clearly
uses digital tools, data, platforms, and increasingly
Al-related educational practices, the available
official documentation provides limited explicit
discussion of data governance, privacy protection,
algorithmic accountability, or Al regulation at

the level of the municipal school system.The
broader normative context may be evolving,

but within the case materials this dimension
appears underdeveloped. CF2 represents a critical
governance gap.

CF3: Teacher capacity building

Teacher capacity building is one of the clearest
strengths of the model. The range of training,
the dedicated roles of PA and PIC, the materials
such as GET na Pratica, and the partnerships with

training institutions all indicate a structured and
serious commitment to teacher development
(Secretaria Municipal de Educacao do Rio de
Janeiro, 2026d). The supplementary material also
reports more than 300 hours of annual training,
which is unusually substantial in comparative
terms (Secretaria Municipal de Educacao do Rio
de Janeiro, 2026d). CF3 is therefore strong in
institutional design, but still uneven in realized
capacity across the system.

CF4: Sustainable education reform

The Rio case displays several attributes of
sustainability: formal decrees, long-term
expansion targets, integration with broader
municipal educational strategy, curricular
embedding, training structures, and public
communication around the model (Secretaria
Municipal de Educacao do Rio de Janeiro, 2026a;
Todos Pela Educacao, 2025). Few initiatives in the
region show this degree of institutional layering.
CF4 can therefore be assessed as relatively strong,
though contingent on long-term continuity.

CF5: Cross-sector collaboration

The case shows strong evidence of cross-sector
collaboration. The Secretariat works with MultiRio,
universities, and external partners, and the
founding decrees explicitly allow partnerships
with other public agencies and private actors
(Prefeitura da Cidade do Rio de Janeiro, 2022;
Secretaria Municipal de Educacéo do Rio de
Janeiro, 2026d). The role of outside expertise in
training, content production, and pedagogical
support is visible throughout the documentation.
Rio’s collaboration appears relatively structured.
CF5 can be considered moderately strong.

Case synthesis: what the Rio de Janeiro
experience reveals

The Rio de Janeiro principal strengths lie in the
alignment between pedagogy and infrastructure,
the creation of enabling institutional structures,
the explicit investment in teacher development,
and the ability to scale innovation across a

large municipal network. Few cases in Latin
America display such a combination of scale,
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policy continuity, curricular embedding, and
organizational design. In that sense, Rio de
Janeiro stands out not simply as a successful local
initiative, but as a rare example of public-sector
capacity to institutionalize educational innovation.

At the same time, the case also reveals the limits
and tensions of Smart Education in unequal
contexts. Data governance is less developed than
pedagogical components, teacher engagement
varies, and structural inequalities remain powerful.

This duality is precisely what makes the case

analytically valuable. Rio de Janeiro does not
escape the broader regional condition identified
in Section 1; rather, it concentrates it in a more
advanced form. It shows that acceleration is
possible, that fragmentation can be partially
overcome, and that Smart Education can be
institutionalized. But it also confirms that such
transformation depends on governance, public
investment, teacher capacity, and sustained
political commitment. Technology alone does
not produce educational transformation. System
design does.

Future Directions and Actionable Recommendations

The analysis developed in the previous sections
points to a central conclusion: the trajectory of
Artificial Intelligence in education in Latin America
and the Caribbean remains fundamentally open.
Rather than following a linear or technologically
determined path, it is shaped by the dynamic
interaction between institutional capacity,
governance arrangements, and pedagogical
choices. In this context, the distinction between
probable, possible, and preferable futures
provides a conceptual framework for interpreting
not only where the region is heading, but also the
range of directions it may still take.

Probable futures: accelerated but
uneven expansion

From the perspective of probable futures, the
most likely trajectory for the region is one

of continued but uneven expansion of Al in
education systems. The patterns identified in

the regional analysis suggest that countries and
systems with stronger governance capacity,

more coherent policy frameworks, and more
developed digital infrastructures will continue to
deepen their integration of Al across pedagogical,
administrative, and strategic domains.

This expansion is likely to occur through the
consolidation of digital platforms, the increasing
use of learning analytics and data-driven decision-
making, and the gradual incorporation of Al into
teaching and assessment practices. However, as

the analysis in Section 3 indicates, this process is
unlikely to be uniform. Instead, it will reinforce
existing asymmetries, with more advanced
systems moving toward deeper systemic
integration, while others remain characterized
by fragmented, pilot-based, or externally driven
initiatives.

A defining feature of this probable trajectory is
the growing gap between technological adoption
and governance capacity. In many contexts,
innovation is likely to outpace regulation,
resulting in the expansion of Al-enabled practices
without corresponding development in areas
such as data protection, algorithmic transparency,
and institutional accountability. This imbalance
may generate new forms of systemic vulnerability,
even as technological capabilities expand.

Possible futures: divergent pathways
and systemic reconfiguration

While the probable future suggests continuity
with current trends, a range of possible futures can
be identified, reflecting different configurations
of policy choices, institutional development, and
socio-technical arrangements.

One possible trajectory is the emergence of
more coherent Smart Education ecosystems, in
which technology, pedagogy, and governance
are aligned within a shared and strategically
coordinated framework. In such contexts, Al
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would not function as an external layer added to
existing systems, but as an integrated component
of educational transformation, supporting new
forms of curriculum design, teacher practice, and
system governance.

A contrasting possibility is the increasing
platformization of education systems. In this
scenario, public education becomes progressively
dependent on global technology providers for
infrastructure, content, and analytics. While this
may accelerate access to advanced tools and
capabilities, it raises critical concerns regarding
data sovereignty, public control, and the long-
term autonomy of education systems. The risk
is not only technological dependency, but also
the gradual reconfiguration of educational
governance according to logics that may not be
fully aligned with public values.

A third possible trajectory involves partial or
stalled integration. In such cases, Al becomes
present within education systems but does not
translate into systemic transformation. This may
occur due to limitations in institutional capacity,
discontinuities in policy, or resistance at the level
of implementation. The result is a landscape in
which Al exists, but its impact remains uneven,
superficial, or disconnected from core pedagogical
processes.

These alternative futures highlight that the
trajectory of Al in education is not predetermined.
It is contingent upon decisions made at multiple
levels, including policy design, institutional
leadership, and pedagogical practice.

Preferable futures: toward equitable,
human-centered Smart Education

The notion of preferable futures introduces

a normative dimension that is central to the
argument of this chapter. If Al is to contribute
meaningfully to the transformation of education
systems in Latin America and the Caribbean,

its development must be guided by explicit
commitments to equity, public governance, and
pedagogical integrity.

A preferable trajectory for the region would be one

in which Al functions as a tool for strengthening
public education systems rather than fragmenting
them. This implies placing equity at the center

of policy design, ensuring that technological
innovation actively contributes to reducing, rather
than reproducing, structural inequalities. It also
requires sustained investment in infrastructure,
connectivity, and digital inclusion, particularly in
underserved communities.

Equally important is the centrality of teachers. As
both the regional analysis and the Rio de Janeiro
case study demonstrate, technological innovation
does not translate into educational transformation
without strong pedagogical mediation. Teachers
must be supported not only in acquiring technical
skills, but also in developing the pedagogical

and critical capacities required to integrate

Al meaningfully into teaching and learning
processes.

A preferable future also depends on the
development of robust governance frameworks.
Issues such as data protection, algorithmic
transparency, accountability, and ethical use
cannot be treated as secondary or reactive
concerns. They must be integrated into the
design and implementation of Smart Education
systems from the outset. In this sense, governance
is not an external constraint on innovation,

but a constitutive element of sustainable
transformation.

Research agenda: advancing evidence
on implementation and impact

The analysis developed in this chapter also points
to a significant gap in the current knowledge base.
Despite the growing presence of Al in education
systems, there is still limited empirical evidence
on how these technologies are implemented in
practice and what effects they produce over time.

Addressing this gap requires a more systematic
and regionally grounded research agenda. This
includes implementation studies that examine
how policies are translated into practice at the
school level; longitudinal analyses that assess the
long-term impact of Al on learning outcomes,
equity, and system performance; and comparative
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research that identifies patterns and divergences
across countries and contexts.

Monitoring and regional coordination:
toward a shared analytical
infrastructure

In parallel with the need for research, there is

also a need for more structured mechanisms

of monitoring and regional coordination. The
heterogeneity identified throughout this chapter
underscores the importance of developing shared
analytical tools capable of tracking progress
across different contexts.

The creation of common indicators, periodic
assessment frameworks, and regional
observatories could support more consistent
monitoring of Smart Education development.
Such mechanisms would not only facilitate
comparative analysis, but also enable policy
learning and knowledge exchange across
countries.

Concluding perspective: governing
transformation

The distinction between probable, possible, and
preferable futures highlights that the trajectory
of Al in education remains open. It will be shaped
by how systems navigate the tensions between
innovation and regulation, efficiency and equity,
and global technological dynamics and local
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Chapter 7 Smart Education in the United States:
Innovation, Ecosystems, and Global Implications

Governance and Education System Structure

The structure of the U.S. education system
fundamentally shapes how Smart Education
develops and is experienced. Unlike many
nations, the United States has no national ministry
of education that directly governs schools or
universities. Instead, authority is distributed
across federal, state, and local levels, creating a
decentralized system that encourages innovation
while producing considerable variation in
educational policy and practice. The landscape
includes more than 4,000 degree-granting
colleges and universities serving approximately
19 million students, making it the world’s largest
higher education system (National Center for
Education Statistics [NCES], 2025).

At the federal level, influence is exerted through
funding, research, and policy guidance rather
than direct regulation. Recent federal initiatives
have emphasized the responsible integration

of artificial intelligence (Al), highlighting equity,
transparency, privacy, and human oversight

(U.S. Department of Education, 2023; White
House Office of Science and Technology Policy,
2023). More recent federal initiatives have
increasingly emphasized Al competitiveness,
innovation, national infrastructure, public-private
collaboration, and governance of advanced

Al systems, reflecting the rapidly evolving U.S.
policy landscape (White House, 2025). Together,
these initiatives establish national priorities while
leaving implementation decisions largely to
states, districts, and institutions.

The technological environment further supports
educational innovation. According to the
International Telecommunication Union (ITU,
2025), approximately 97% of individuals in

the United States use the Internet, providing
the digital infrastructure necessary to support

widespread adoption of online, hybrid, and Al-
enabled learning. This environment is further
strengthened by the presence of many of the
world's leading educational technology and Al
companies, whose platforms increasingly shape
teaching, learning, assessment, and educational
administration.

State and local systems therefore serve as the
primary engines of Smart Education. Their
autonomy enables rapid experimentation with
emerging technologies but also contributes

to uneven implementation. While some states,
districts, and institutions have developed
sophisticated digital ecosystems, others
continue to face persistent challenges related to
infrastructure, funding, educator capacity, and
equitable access (OECD, 2021; UNESCO, 2023).

Higher education further amplifies this dynamic.
Universities increasingly serve as laboratories

for Smart Education, advancing interconnected
innovations in digital learning environments,

Al, data-informed decision-making, flexible
learning models, and institutional transformation
(EDUCAUSE, 2025; Abulibdeh et al., 2025). These
developments reflect the broader characteristics
of Smart Education described by Huang et al.
(2024), while recent research shows that U.S.
universities are increasingly adopting institution-
wide strategies that integrate technological
innovation with pedagogy, governance, and
student support.
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“

The United States does not offer a singular vision of Smart Education. Rather, it functions

as a living laboratory in which governments, schools, universities, technology companies,
and professional communities continuously negotiate the future of learning. Its greatest
strength is its capacity for innovation; its greatest challenge is ensuring that innovation
remains equitable, coherent, and accountable. As such, the United States serves not as a
blueprint to replicate, but as a critical reference point through which the possibilities and

tensions of Smart Education are actively tested.

n

Smart Education in the United States

Smart Education in the United States represents
one of the most dynamic and complex
developments in global education. Unlike
regions where Smart Education is guided by
centralized policy and coordinated national
strategies, the United States presents a distinct
model characterized by decentralization, rapid
innovation, institutional autonomy, and deep
interaction between public institutions and
private technology actors. This ecosystem enables
the rapid development and adoption of Al-driven
tools, including intelligent tutoring systems,
adaptive learning platforms, and data-informed
instructional environments, while also producing
uneven implementation across systems and
populations (Holmes et al., 2022; UNESCO, 2023).

In many global contexts, most notably China,
Smart Education has been pursued through
coordinated national strategies that align
infrastructure, policy, and pedagogy at scale
(Huang et al., 2024). The United States follows a
different trajectory. This chapter argues that Smart
Education in the United States is best understood
as an innovation ecosystem rather than a centrally
designed reform. Its strength lies in its capacity to
generate, absorb, and scale innovation across a
distributed system. At the same time, this model
raises significant concerns about fragmentation,
equity, data privacy, and public accountability.
The U.S. case is therefore globally significant not
because it offers a single model to replicate, but
because it reveals how Smart Education develops
when innovation is fast-moving, multi-actor, and
only partially coordinated.

The chapter applies the framework articulated by
Huang et al. (2024), examining Smart Education
through three analytical lenses: what may be
gained, what may be reshaped, and what may be
at risk. Concrete examples from K-12 and higher
education illustrate how Al-enabled tutoring
systems, hybrid instructional models, university-
level digital transformation, and private-sector
platforms are changing teaching, learning,
assessment, and institutional roles. An in-depth
case study of the University of Michigan Center
for Digital Curricula (UMCDC) and the Roadmap
Platform provides empirical evidence of how
deeply digital curriculum design can support
both innovation and equity when implemented
coherently. These developments also align with
longstanding national calls for transformational
approaches to STEM and digital learning in U.S.
education (President’s Council of Advisors on
Science and Technology [PCAST], 2010).

Viewed through the three lenses of gains,
reshaping, and risks, Smart Education in the
United States can be characterized as an
emerging-to-moderately mature innovation
ecosystem: highly dynamic, rapidly adaptive,

and globally influential, but unevenly governed
and unequally distributed. Its primary strengths
include rapid experimentation, strong cross-sector
innovation, and evidence-based models such as
the UMCDC Roadmap initiative. The sections that
follow examine how this ecosystem operates in
practice, the opportunities it creates, the risks it
introduces, and the implications it holds for the
future of Smart Education globally.
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Smart Education in Practice: Gains, Reshaping, and Risks

Using the framework of Huang et al. (2024), Smart
Education in the United States can be understood
through three interrelated lenses: the gains it
enables, the educational practices it reshapes,
and the risks it introduces. In practice, these
dimensions are deeply interdependent: advances
in personalization are inseparable from increased
collection of student data, and the transformation
of teaching roles is tied to both the opportunities
and limitations of Al systems.

The most visible gains are personalization,
responsiveness, and expanded access to
instructional support. Al technologies enable
increasingly personalized learning experiences,
while adaptive systems provide real-time
feedback and data analytics support more
informed instructional decision-making (Holmes
et al, 2022; Luckin et al., 2016). At the same
time, Smart Education is reshaping fundamental
aspects of teaching and learning. The role of the
teacher is evolving from primary knowledge
provider to facilitator, mentor, and designer of
learning experiences. Assessment practices are
shifting toward more continuous and formative
approaches (Hattie & Timperley, 2007).

However, these transformations are accompanied

by significant risks. Equity remains a central
concern, as disparities in access to technology
and high-quality digital resources persist. Without
intentional design and policy intervention, Smart
Education may exacerbate existing inequalities
(UNESCO, 2023). Data privacy and governance
represent additional challenges. The increasing
use of Al systems involves the collection and
analysis of large volumes of student data,

raising questions about consent, security, and
appropriate use. In a decentralized system,
establishing consistent standards and protections
is particularly complex.

From a policy perspective, this suggests that
effective governance must move beyond binary
frameworks of adoption or resistance. Instead,

it must engage with the dynamic interplay of
benefits and risks, supporting innovation while
actively mitigating unintended consequences. For
practitioners, this means that Smart Education is
not simply a matter of adopting new tools, but of
developing the capacity to interpret and respond
to complex, evolving systems. In this sense, the
success of Smart Education depends not only

on technological capability, but on the adaptive
capacity of educators and institutions.

The Private Sector, Public Governance, and Platform Power

A defining feature of Smart Education in the
United States is the central role of private-sector
technology companies in shaping both the pace
and direction of innovation. Unlike many global
contexts where governments lead educational
transformation, technology companies in

the United States function as co-architects of
educational change (Holmes et al., 2022; UNESCO,
2023).

Platform Adoption and the Privatization of
Educational Infrastructure

Major technology firms, including Google,
Microsoft, and emerging artificial intelligence
developers, have introduced tools that are rapidly

becoming embedded in educational practice.
These include Al-powered writing assistants,
coding environments, intelligent tutoring systems,
and productivity platforms that augment both
teaching and learning. In many cases, these
tools enter classrooms informally, adopted by
educators and students before institutional
policies are fully established. As a result, practice
often precedes governance, creating a pattern
in which Smart Education evolves through use,
adaptation, and iteration rather than through
formal implementation frameworks.

At the same time, this model raises important
concerns. The integration of privately
developed technologies into public education
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systems introduces questions related to data
ownership, commercial influence, and long-

term sustainability. Without clear governance
structures, there is a risk that educational priorities
may become aligned with market incentives
rather than pedagogical goals (Holmes et al., 2022;
UNESCO, 2023). This pattern reflects a broader
shift in the locus of educational innovation. Rather
than originating within formal education systems,
many of the most influential developments now
emerge externally and are subsequently adapted
for educational use. Schools and universities
increasingly function as adopters, adapters, and
mediators of technologies developed elsewhere.

This influence requires careful critique. Historical
cases demonstrate that innovation alone does not
produce transformation. The 2013 Los Angeles
Unified School District $1.3 billion iPad rollout
faltered because of inadequate infrastructure,
insufficient teacher professional development,
and unresolved software licensing issues (Lamb
& Weiner, 2018). Likewise, governance challenges
have also constrained educational innovation.
The closure of the student data platform in Bloom
in 2014, following widespread public concern
over data privacy and transparency, illustrates
how the absence of public trust and robust
governance can undermine even technically
ambitious initiatives (Krueger & Moore, 2015).
Contemporary scholars argue that Al increasingly
embeds critical educational functions, including
assessment, feedback, and learning analytics,
within proprietary, market-driven systems, raising
concerns about the commercialization of public
education and diminishing local accountability
(Selwyn, 2022; Hillman & Couldry, 2025;
Williamson et al., 2023).

The Policy-Innovation Interface: Governing Al
in Education

Artificial intelligence illustrates the policy-
innovation dynamic especially clearly. GenAl
systems, Al-powered writing tools, and tutoring
platforms have quickly become part of educational
practice, shaping how students search for
information, receive feedback, and engage with
content. This has placed technology companies

in a powerful position: their design decisions
influence what forms of feedback students
receive and what kinds of data are collected, even
when public institutions remain responsible for
educational goals and accountability.

Responses to GenAl across the United States
have varied considerably. Some institutions
quickly provided guidance for responsible use;
others initially restricted tools such as ChatGPT
over concerns about plagiarism and assessment
validity; still others moved from prohibition
toward guided integration as it became clear
that GenAl could not be meaningfully excluded
from learning environments. This variation
reflects the decentralized nature of U.S. education
and illustrates how Smart Education develops
unevenly across institutions.

The growing public attention to Al has also
brought technology leaders into direct
conversation with policymakers. Congressional
hearings involving major technology figures
reflect the recognition that Al is no longer only
a technical matter, but a social, economic, and
ethical issue (UNESCO, 2023). These discussions
shape the broader policy environment in which
educational Al is understood and governed.

This creates a central paradox. The same private-
sector dynamism that enables rapid innovation
also creates governance challenges, raising
questions about accountability: if an Al system
influences student learning, who is responsible
for its accuracy and fairness? The U.S. Department
of Education has emphasized that Al should
augment human judgment and be guided by
equity, transparency, and effectiveness (U.S.
Department of Education, 2023). International
guidance similarly stresses that GenAl should
protect learners, promote inclusion, and preserve
human agency (UNESCO, 2023).

For global audiences, the U.S. experience offers an
important lesson: Smart Education is not only a
matter of technology adoption, but of negotiating
relationships among markets, governments,
institutions, and communities. The key question is
not whether technology companies will influence
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education—they already do—but whether
public institutions can shape that influence in
ways that advance learning, equity, and human
development. The most sustainable forms of

Smart Education will require a balance between
innovation and governance, private-sector
capacity and public purpose.

lllustrative Examples of Smart Education in Practice

A defining strength of Smart Education in the
United States lies not in uniform implementation,

but in the breadth and diversity of its applications.

These examples are best understood not as
isolated innovations, but as indicators of broader
systemic shifts. They reveal how Smart Education
is being enacted across contexts, and what these
implementations suggest about the evolving
nature of teaching and learning. The examples
below are not intended to represent a unified
national strategy. Rather, they illustrate the varied
ways Smart Education is emerging across the
United States through local experimentation,
institutional policy decisions, and platform
adoption.

K-12 Education: Personalization, Agency, and
the Reconfiguration of Time

Al-powered tutoring systems represent one of the
most visible manifestations of Smart Education

in U.S. K-12 contexts. Platforms such as Khan
Academy’s Khanmigo provide conversational,
adaptive support that responds dynamically to
student input, offering explanations, prompts,
and feedback in real time (Luckin et al., 2016).
The significance of these systems lies in how they
redistribute instructional time and authority.
Students are no longer entirely dependent on
whole-class instruction to progress; instead, they
can move through foundational content at their
own pace. This creates space for teachers to focus
on higher-order learning experiences, including
discussion, inquiry, and application. In this sense,
Al tutors do not replace teachers, they restructure
the instructional ecosystem.

Institutional responses to GenAl in K-12 have
varied considerably. Some districts and schools
have moved proactively to provide guidance for
responsible classroom use, emphasizing teacher
oversight, academic integrity, and student Al
literacy. Others initially restricted or blocked

access to GenAl tools because of concerns about
plagiarism, privacy, misinformation, and age-
appropriate use. In several cases, early prohibitions
were later reconsidered as educators recognized
that Al tools were becoming embedded in
students’ everyday learning environments. This
pattern illustrates a broader feature of Smart
Education in the United States: implementation
often begins through local judgment and
institutional experimentation before broader
policy consensus emerges.

Beyond individual tools, emerging school models
are experimenting with hybrid structures that
integrate Al-supported learning with human-led
instruction. In some settings, students engage

in Al-mediated learning for a portion of the day,
focusing on literacy and numeracy, followed by
collaborative, project-based learning facilitated
by teachers. This reconfiguration signals a deeper
transformation: Smart Education is not simply
enhancing existing systems but reorganizing

the temporal and pedagogical architecture of
schooling.

These developments also signal a deeper
epistemic shift. Traditionally, knowledge
acquisition has been structured around
standardized pacing and uniform instructional
delivery. Al-enabled learning environments
introduce the possibility of continuous
differentiation, positioning knowledge not as a
fixed sequence to be delivered, but as an adaptive
pathway to be navigated. At the same time, this
shift raises critical questions about the role of
human judgment. While Al systems can optimize
for efficiency and responsiveness, they cannot
fully account for the social, emotional, and cultural
dimensions of learning. Teachers therefore
become essential as interpreters of context,
ensuring that personalization does not come

at the expense of relational and developmental
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aspects of education (Holmes et al., 2022; Luckin
etal, 2016).

However, challenges remain. The quality and
accuracy of Al-generated responses, the potential
for over-reliance, and uneven access to devices or
connectivity all raise concerns. In under-resourced
contexts, limited access may restrict the benefits
of personalization, reinforcing existing inequities.
From a system perspective, these changes suggest
that K-12 Smart Education is moving toward
learning environments that are continuously
responsive rather than periodically adjusted, with
significant implications for curriculum design,
assessment systems, and teacher preparation.

Higher Education: Innovation at Scale through
Arizona State University (ASU)

In higher education, Smart Education in the
United States is increasingly defined by institutions
that integrate technological innovation with
systemic redesign. Arizona State University (ASU)
provides a particularly compelling example of how
Smart Education can be implemented at scale
while maintaining a focus on access, quality, and
innovation. ASU has positioned itself as a leader

in digital transformation through its deliberate
strategy of integrating online learning, Al, adaptive
technologies, and data-informed decision-
making within an institution-wide innovation
model (Educational Technology Cooperative,
2026; EDUCAUSE, 2025). The significance of

ASU’s approach lies in its integration of scale and
personalization, traditionally seen as competing
priorities. Through data-informed decision-making
and cross-sector partnerships, ASU demonstrates
how Smart Education can offer tailored support
within large enrollment environments while
expanding access for diverse learners.

ASU’s partnerships with technology companies
further illustrate the role of cross-sector
collaboration. Collaborations with industry
actors have enabled the development of new
learning platforms and expanded access to
online programs, reflecting a broader U.S. pattern
in which universities and private companies
co-develop solutions. ASU has also been at

the forefront of rethinking access, leveraging
technology to reach non-traditional learners and
extending educational opportunities beyond
traditional campus boundaries.

ASU’s model also reflects a broader redefinition
of the university as a platform organization—

a networked system that integrates digital
infrastructure, partnerships, and learner

services across physical and virtual domains. By
decoupling learning from place and time, ASU
expands opportunities for working adults and
geographically dispersed populations. However,
this also introduces new dependencies on digital
infrastructure and self-directed learning capacities,
which may not be equally distributed.

A significant implication of Smart Education in
higher education is the changing role of faculty.
As Al systems increasingly support information
retrieval, tutoring, and routine feedback, the value
of faculty expertise shifts from the transmission

of information toward the design of learning
experiences. Faculty therefore become essential
mediators between technological capability and
human development.

Ultimately, ASU illustrates both the promise and
the complexity of scaling Smart Education. It
demonstrates how technology can expand access
and personalization, while also highlighting
challenges related to data governance,
algorithmic transparency, and the sustainability of
partnerships.

Platforms as Infrastructure: Copilot, Canvas,
and Embedded Al

A defining characteristic of contemporary Smart
Education in the United States is the increasing
integration of Al into the digital platforms that
educators and students already use. Rather

than existing as standalone applications, Al
capabilities are becoming embedded within
learning management systems, productivity
environments, and collaboration platforms. Tools
such as Microsoft Copilot and Al-enabled learning
management system features illustrate this trend,
showing how Al is increasingly embedded within
the everyday platforms through which educators
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plan instruction, communicate, generate
feedback, and manage learning environments
(Microsoft Education, 2024; Instructure, 2024).

Similarly, Canvas has introduced Al-enhanced
features that support feedback generation,
content creation, and instructional design. These
developments reduce barriers to adoption
because educators can access Al capabilities
within familiar environments rather than learning
entirely new systems.

The significance of these platforms extends
beyond efficiency. As Al becomes embedded
within everyday educational infrastructure, it
increasingly shapes how teaching, learning,
assessment, and communication occur. Smart
Education therefore becomes less visible as a
discrete innovation and more integrated as a
routine component of educational practice. In

higher education, institutions such as Arizona
State University, the University of Michigan, and
Vanderbilt University have developed guidance
frameworks that encourage responsible Al use
while emphasizing transparency, attribution, and
human oversight. These approaches contrast with
some early institutional responses that focused
primarily on restriction or prohibition, illustrating
the rapid evolution of thinking regarding GenAl in
U.S. education.

At the same time, platform-level integration raises
important questions regarding transparency,

data governance, algorithmic influence, and
institutional dependence on commercial
technologies. These concerns reinforce the

need for governance frameworks that balance
innovation with accountability—a challenge that
lies at the heart of Smart Education’s development
in the United States.

The Role of ISTE and Professional Ecosystems: Creating Coherence

in a Distributed System

In a system as decentralized as that of the United
States, coherence does not emerge from policy
alone. It is constructed through professional
communities and shared frameworks. Within

this landscape, the International Society for
Technology in Education (ISTE) plays a uniquely
influential role, not as a governing authority, but
as a norm-setting institution that shapes how
educators understand and enact Smart Education.

The ISTE Standards have become one of the
most widely adopted frameworks for digital-
age learning, emphasizing agency, creativity,
collaboration, and ethical engagement with
technology (ISTE, 2021). Their significance lies in
their ability to function as a common interpretive
lens across diverse educational contexts. In

the absence of centralized mandates, such
shared frameworks provide continuity, enabling
educators to align their practices with broader
principles of Smart Education.

Importantly, ISTE's influence extends upstream
into educator preparation. Increasingly, educator
preparation programs (EPPs) and accreditation

systems draw upon ISTE-aligned competencies to
define readiness for teaching in digitally mediated
environments. This integration reflects a growing
recognition that Smart Education is not simply
about access to tools, but about professional
capacity to design, interpret, and ethically
navigate technology-rich learning environments.

ISTE also operates as a connector across systems.
Through partnerships with school systems,
higher education institutions, and technology
companies, it facilitates the translation of
innovation into practice. In a context where
private-sector actors play a major role, ISTE

helps mediate this relationship, ensuring that
technological possibilities are interpreted through
pedagogical priorities. This role has become
increasingly important in the era of GenAl. As
educators navigate questions related to academic
integrity, assessment design, and Al literacy,
many have relied on professional communities,
standards, and collaborative networks to

develop practical approaches—bridging the gap
between technological innovation and classroom
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implementation.

At a global level, ISTE’s involvement in networks
such as the Global Smart Education Network
(GSENet) positions it as a bridge between
regional innovation and international dialogue.
Through these collaborations, U.S. experiences
with Al, digital learning, educator preparation,
and technology integration contribute to
broader conversations about the future of Smart
Education, while also benefiting from insights
emerging from other regions of the world. This
bidirectional exchange is critical in a rapidly
evolving field, where no single system holds

all answers. Through this engagement, ISTE
contributes to the development of a shared
global understanding of Smart Education, while
maintaining sensitivity to contextual differences.

In this sense, ISTE contributes not by directing
Smart Education, but by stabilizing and
humanizing it, ensuring that rapid technological
change remains anchored in professional
judgment, ethical considerations, and learner-

centered values.

The significance of ISTE becomes even more
pronounced when considered in relation to
quality assurance and system-level coherence. In
the absence of centralized mandates, frameworks
such as the ISTE Standards function as de facto
quality benchmarks, informing how institutions
define effective digital learning. This is particularly
evident in educator preparation programs (EPPs),
where alignment with ISTE standards increasingly
signals readiness for teaching in technology-rich
environments.

In this way, ISTE exemplifies how professional
ecosystems can provide coherence in
decentralized systems, not by imposing
uniformity, but by cultivating shared principles,
professional capacity, and ongoing dialogue. In
a decentralized system, professional ecosystems
may be among the most important mechanisms
through which innovation becomes sustainable,
scalable, and educationally meaningful (ISTE,
2021).

Case Study: UMCDC and the Roadmap Platform through the Smart

Education Indicator Framework

The Roadmap initiative developed by the
University of Michigan Center for Digital Curricula
(UMCDC) represents one of the most fully realized
examples of Smart Education in the United States.
Its significance lies not only in its demonstrated
impact, but in its ability to illustrate how Smart
Education can function as a coherent, system-
level intervention rather than a collection of
disconnected tools.

Indicator Selection and Evidence Base

The University of Michigan Center for Digital
Curricula (UMCDC) and its Roadmap Platform
provide a compelling example of Smart Education
implementation within the decentralized
educational landscape of the United States.
Unlike national-level Smart Education initiatives,
the Roadmap model operates across district

and school contexts characterized by local
governance, institutional autonomy, and diverse

implementation conditions. As such, it offers
valuable insight into how Smart Education can
emerge and scale within a distributed innovation
ecosystem.

This case study applies the Smart Education
Indicator Framework proposed by Huang et al.
(2024) to assess the extent to which the Roadmap
initiative embodies key dimensions of Smart
Education. Because UMCDC is an institutional and
district-level case rather than a national system,
some indicators are evidenced more directly than
others. The strongest evidence relates to Student-
Centered teaching (PF1), Holistic Assessment (PF2),
Smart Learning Environments (PF3), Educational
Equity (PF5), Teacher Capacity Building (CF3),
Sustainable Reform (CF4), and Cross-sector
Collaboration (CF5). Together, these indicators
demonstrate how deeply digital curriculum design
can support measurable learning gains while
advancing coherence across teaching, learning,
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assessment, and professional practice.

To preserve strict comparative alignment with

the global report series format, this case study
explicitly evaluates all ten primary indicators
outlined in the national framework (Huang

et al,, 2024). However, because the Roadmap
initiative operates at an institutional and district
level rather than as a uniform national mandate,
certain indicators are evidenced through different
empirical depths. Primary indicators such as
Student-Centered Teaching (PF1), Holistic Learning
Assessment (PF2), and Educational Equity (PF5)
serve as the structural anchors of this analysis
because they are directly verified by the rigorous
quantitative and qualitative baseline data from
the Ypsilanti longitudinal study (Jaksa, et al., 2024).
Conversely, broader systemic enablers like Data
Security and Governance (CF2) and Sustainable
Education Reform (CF4) are evaluated textually
through an analysis of how the platform interacts
dynamically with evolving state regulations and
local district policies.

Performative Features (PF)
PF1: Student-Centered Teaching

At its core, the Roadmap Platform reshapes

the instructional relationship between teacher,
student, and content. Teachers transition from
primary deliverers of instruction to designers and
orchestrators of learning, using embedded data
systems to monitor progress and respond in real
time. This shift reflects a broader transformation
within Smart Education, from teaching as
transmission to teaching as adaptive, data-
informed design.

For students, the platform enables a structured
yet flexible learning experience. Multimodal
resources, scaffolded pathways, collaborative
tasks, and embedded supports create an
environment in which learners engage with
content in ways that align with their needs
while remaining within a coherent instructional
framework. This balance between agency

and structure is critical because it ensures

that personalization does not devolve into
fragmentation. This balance aligns closely

with classic models of self-regulated learning,
which demonstrate that student autonomy is
most effective when paired with structured,
environmental scaffolding (Zimmerman, 2002).

Roadmaps organize learning around inquiry,
creation, discussion, reflection, and authentic
demonstrations of understanding. Teachers
facilitate rather than direct learning, while
students assume greater responsibility for
navigating resources, monitoring progress, and
engaging with meaningful tasks.

Implementation varies according to district
capacity, teacher experience, and local
instructional priorities. Nevertheless, the student-
centered design principles remain consistent
across settings.

PF2: Holistic Learning Assessment

Assessment within the Roadmap environment

is formative, continuous, and integrated directly
into the learning process. Rather than functioning
primarily as a mechanism for accountability,
assessment serves as a tool for feedback,
reflection, and instructional adaptation.

Teachers can monitor student progress in real
time, provide timely feedback, and adjust
instruction based on learner needs. The empirical
strength of the Roadmap initiative is reinforced
by a recent peer-reviewed two-year longitudinal
study conducted in Ypsilanti Community Schools,
an historically underserved district in Michigan
(Jaksa, et al., 2024).

The study followed 380 students across grades 3-5
and compared those whose teachers consistently
implemented Roadmap-formatted curricula

with those whose teachers did not. Using NWEA
Reading Conditional Growth Percentiles as the
primary outcome measure, students exposed to
consistent Roadmap implementation achieved
reading growth at the 46th percentile compared
with the 20th percentile among their peers. This
metric is particularly notable when contrasted
with historical meta-analyses of general K-12
educational technology applications, which
typically yield much lower median effect sizes in
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reading achievement (Cheung & Slavin, 2013).
Furthermore, the cumulative growth observed
over the two-year period validates the platform's
capacity to optimize the formative feedback loops
essential for deep cognitive processing (Hattie &
Timperley, 2007).

Importantly, the longitudinal design revealed
that impact accumulated over time. Students
demonstrated approximately nine percentile
points of additional growth during the first year
of implementation, with the full twenty-six-
point advantage emerging across two years of
sustained use. These findings suggest that Smart
Education interventions produce their strongest
effects when implementation is sustained and
systemically supported.

The strongest outcomes were associated with
consistent implementation, indicating that
instructional fidelity and teacher capacity
significantly influence results.

PF3: Smart Learning Environment

The Roadmap Platform exemplifies a smart
learning environment through its integration of
curriculum, instructional resources, assessment
tools, accessibility supports, and emerging Al
capabilities.

Students access learning through a structured
digital ecosystem that supports personalization,
continuity, and differentiated instruction. More
recently, artificial intelligence has become
increasingly integrated into the Roadmap
ecosystem through tools designed to support
both teachers and learners.

VoiceBot and GraderBot provide illustrative
examples. VoiceBot enables students to access
written content through teacher-voiced audio
support, while GraderBot assists teachers by
generating structured feedback aligned to
instructional criteria. Importantly, these tools
function within pedagogical routines that
preserve student engagement and teacher
oversight.

For students who experience challenges with

decoding and reading fluency, VoiceBot increases
access to complex content while maintaining
expectations for comprehension and critical
thinking. Similarly, GraderBot supports iterative
writing and revision processes by generating
structured feedback that teachers review and
mediate before it reaches students. In this way, Al
serves not as a replacement for teaching but as a
scaffold that expands instructional capacity while
preserving human judgment.

Differences are primarily associated with
infrastructure, device availability, and local
implementation capacity rather than platform
design.

PF4: School Organizational Leadership

Successful implementation depends upon
leadership support, organizational commitment,
and a shared instructional vision.

District leaders and school administrators

play a critical role in creating conditions that
support implementation, including professional
learning opportunities, scheduling flexibility,
resource allocation, and instructional coherence.
Sustained implementation across multiple years
demonstrates the importance of leadership in
scaling innovation beyond isolated classrooms.

Implementation depth varies according to
leadership priorities, organizational capacity, and
local strategic planning.

PF5: Educational Equity

Educational equity is embedded within the design
of the Roadmap model rather than treated as a
secondary outcome.

The platform incorporates multimodal
engagement, accessibility features, differentiated
pathways, and embedded instructional supports
intended to reduce barriers to participation. The
Ypsilanti study is particularly significant because it
was conducted in a district where more than half
of students qualify for free or reduced-price meals.

The findings challenge assumptions that
advanced digital learning models are effective
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only in well-resourced environments. Instead,
they suggest that thoughtfully designed digital
systems can support meaningful learning gains
when implementation is coherent and sustained.

Although implementation conditions vary, the
platform's design consistently prioritizes inclusive
participation and equitable access to learning
opportunities.

Constructive Features (CF)
CF1: School Cultural Development

The Roadmap model promotes collaboration,
communication, reflection, and digital literacy as
integral elements of learning.

Students engage in discussion, peer interaction,
problem solving, and reflective activities that
support both academic and social-emotional
development. Digital tools are used not only to
access information but also to foster participation
and collaboration.

School culture remains influenced by local
context, leadership, and instructional practices.

CF2: Data Security and Governance

Data privacy and governance remain important
considerations within digital learning
environments.

Roadmap implementation occurs within district
and state frameworks governing student privacy,
platform use, and digital security. Consistent with
broader U.S. Smart Education trends, governance
structures continue to evolve alongside
technological innovation and Al adoption.

Requirements differ across states and districts due
to the decentralized nature of U.S. educational
governance.

CF3: Teacher Capacity Building

Professional learning is a foundational condition
for successful implementation.

The Roadmap case underscores the centrality
of teacher capacity. Effective implementation

requires educators to interpret learning data,
adapt instruction, facilitate student-centered
learning, and integrate digital tools into
pedagogically meaningful practice.

Teachers receive ongoing support related to
curriculum design, digital pedagogy, assessment,
and platform integration. The longitudinal
findings suggest that impact increases as teachers
gain greater fluency with the instructional model
over time.

Teacher confidence, experience, and access
to professional development influence
implementation quality and student outcomes.

CF4: Sustainable Education Reform

The Roadmap initiative represents a sustained
approach to educational transformation rather
than a short-term technology intervention.

As the initiative evolves, attention increasingly
shifts from implementation toward scalability.
Expanding the model across contexts raises
important questions regarding fidelity, adaptation,
and sustainability. Which elements are essential?
How can systems maintain coherence while
responding to local needs?

The initiative's integration of curriculum,
pedagogy, assessment, professional learning, and
technology distinguishes it from many isolated
digital interventions. Its two-year evidence base
suggests that Smart Education reform becomes
sustainable when innovation is embedded within
instructional systems rather than layered onto
them.

Long-term sustainability depends on leadership
support, infrastructure, funding, and professional
learning capacity.

CF5: Cross-Sector Collaboration

The Roadmap initiative reflects collaboration
among researchers, educators, districts, schools,
and technology developers.

UMCDC's work demonstrates how partnerships
can support innovation, implementation,
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evaluation, and continuous improvement. The
collaboration among researchers and practitioners
contributed directly to the development,
refinement, and validation of the model.

Partnership structures vary according to local
capacity and organizational context.

Synthesis: What the UMCDC Case Reveals

Viewed through the Smart Education Indicator
Framework, the UMCDC Roadmap initiative
demonstrates how Smart Education can move
beyond technology adoption toward systemic
educational transformation. The strongest
evidence appears in student-centered teaching,
holistic assessment, smart learning environments,
educational equity, teacher capacity building,
sustainable reform, and cross-sector collaboration.

The case also provides important lessons

regarding replication and system design. While
digital platforms can be scaled, the conditions
that support their effectiveness, including
professional learning, leadership support,
instructional coherence, and organizational
commitment, are more difficult to reproduce.
Smart Education is therefore not a product that
can simply be implemented; it is a system that
must be cultivated.

For global audiences, the significance of the
Roadmap initiative is clear. It demonstrates that
meaningful transformation occurs not through
isolated technological interventions, but through
sustained, coherent, and contextually responsive
approaches that align curriculum, pedagogy,
assessment, professional learning, and innovation
over time. As such, it offers an important example
of how Smart Education can advance both
educational excellence and educational equity
within complex educational systems.

Future Directions and Actionable Recommendations

As Al becomes increasingly embedded

within educational systems, the future of
Smart Education will be shaped not only by
technological capabilities but also by the
decisions educators, institutions, policymakers,
and communities make regarding how those
technologies are used. Looking beyond current
conditions, three futures frameworks: probable,
possible, and preferable futures, provide a useful
lens through which to consider the next phase
of Smart Education development in the United
States.

Probable Futures: Accelerated Integration and
Uneven Governance

If current trajectories continue, the United States
is likely to remain one of the world's leading
ecosystems for Smart Education innovation,
exemplifying what Amara (1981) describes as

a probable future. The immediate short-term
(1-3 years) will be characterized by accelerated
technology integration within a fragmented
policy environment. Al-enabled systems will
become increasingly embedded across K-12,

higher education, and lifelong learning, with
growing variation in state and local Al policies.
Some jurisdictions are moving toward proactive
Al literacy and responsible-use guidance, while
others adopt more cautious approaches focused
on privacy, academic integrity, and student
protection (U.S. Department of Education, 2023;
UNESCO, 2023).

GenAl is likely to become a routine component
of educational practice. Students will increasingly
interact with Al-supported systems while
researching, writing, problem-solving, and
receiving feedback. Teachers will use Al to
support lesson design, curriculum development,
assessment, communication, and instructional
differentiation. Universities will continue
integrating Al into student support services,
advising systems, and learning environments.
Rather than existing as standalone applications,
Al capabilities will be embedded within learning
management systems, productivity platforms,
and assessment tools, becoming less visible as

a discrete innovation and more integrated as an
underlying layer within educational systems.
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The role of educators will continue to evolve.

As information retrieval and routine feedback
become increasingly automated, teachers and
faculty will function more as learning architects—
designing learning experiences, facilitating
inquiry, and supporting critical engagement with
knowledge. At the institutional level, schools

and universities are likely to become increasingly
hybrid, with digital platforms supporting

more flexible pathways between face-to-face,
online, and Al-supported learning experiences.
However, governance mechanisms will continue
to develop more slowly than technological
innovation, producing the defining U.S. pattern:
rapid innovation accompanied by fragmented
governance and variable access.

Possible Futures: New Learning Ecosystems
and Emerging Challenges

Looking toward the medium-term horizon (3-7
years), several possible futures may emerge as
systems transition from reactive tool adoption

to deeper architectural reorganization (Amara,
1981). One possibility is the development

of highly personalized learning ecosystems
supported by intelligent tutoring systems,
adaptive feedback environments, and Al-assisted
learning companions. Such systems could
provide individualized learning pathways at
unprecedented scale, allowing students to receive
support tailored to their needs, interests, and
learning profiles.

Universities may increasingly evolve into
networked Smart Education ecosystems that
integrate formal education, workplace learning,
professional development, and lifelong learning
opportunities, blurring traditional boundaries
between these domains. Institutions such as
Arizona State University already demonstrate
elements of this transformation through
integrated digital learning environments, Al-
supported teaching, industry partnerships,
microcredentialing, and lifelong learning
initiatives (Educational Technology Cooperative,
2026; EDUCAUSE, 2025).

At the same time, significant challenges may

emerge. As Al becomes increasingly integrated
into educational practice, traditional assumptions
about authorship, assessment, and knowledge
production may become more difficult to sustain.
Distinguishing between human-generated

and Al-assisted work will become increasingly
challenging. Educational systems may therefore
shift away from product-based assessment
models toward process-oriented approaches that
emphasize reasoning, reflection, collaboration,
and authentic performance. Growing concerns
regarding misinformation, algorithmic bias,
surveillance, and data privacy may lead to more
restrictive regulatory approaches and increased
demands for transparency and public oversight.
Another possible future involves increasing
tension between innovation and regulation as
policymakers face growing pressure to balance
opportunities with concerns regarding student
protection and democratic accountability.

Preferable Futures: Human-Centered and
Equitable Smart Education

In the long-term (7-10+ years), a preferable future
is one in which intelligent technologies strengthen
human learning, inclusion, and opportunity.
Smart Education remains fundamentally human-
centered: teachers continue to occupy a central
role, cultivating critical thinking, ethical reasoning,
creativity, and civic responsibility. Schools and
universities remain vital social, cultural, and civic
spaces where learners develop identities and
belonging. While digital technologies expand
access and flexibility, they complement rather
than replace the human dimensions of education.

A preferable future requires sustained attention to
equity. Access to Al-supported learning should not
depend upon geography, socioeconomic status,
or institutional wealth. The United States has the
opportunity to demonstrate that Smart Education
can support both innovation and equity, but doing
so requires investment not only in technology but
also in professional learning, instructional design,
digital infrastructure, and governance frameworks.
The University of Michigan Center for Digital
Curricula’s (UMCDC) Roadmap initiative illustrates
this vision by combining digital innovation with
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sustained teacher professional learning and
evidence-based instructional design to improve
learning outcomes in an historically underserved
district (Jaksa et al., 2024). Building on this work,
the emerging RoadmapBot pedagogy engine
demonstrates how Al can apply evidence-

based pedagogical frameworks to transform
digitized curriculum into deeply digital learning
experiences while preserving educator oversight
and instructional quality. Above all, educational
transformation must be recognized as a social,
ethical, and cultural project grounded in public
values, not a technological challenge alone.

Recommendations for Policymakers,
Educational Leaders, and Teachers

Recommendations for Policymakers

1.Develop coherent Al governance frameworks
that balance innovation with accountability.

2.Invest in equitable digital infrastructure
and connectivity, particularly in underserved
communities.

3.Support research examining the long-term
effects of Al on learning, assessment, well-being,
and educational equity.

4.Establish transparent standards for data privacy,
algorithmic accountability, and responsible Al use.

5.Encourage cross-sector collaboration among
educational institutions, researchers, technology
providers, and community stakeholders.

Recommendations for Educational Leaders

1.Develop institution-wide strategies for
responsible Al integration.

2.Invest in sustained professional learning focused
on Al literacy, instructional design, and digital

pedagogy.

3.Evaluate technologies based on educational
value rather than novelty or market visibility.

4.Foster cultures of experimentation while
maintaining clear ethical guidelines and

governance structures.

5.Ensure that equity considerations remain central
to technology adoption decisions.

Recommendations for Teachers and Practitioners

6.Develop Al literacy and critical digital
competencies.

7.Use Al to enhance, rather than replace,
meaningful learning experiences.

8. Prioritize student agency, creativity, reflection,
and metacognitive development.

9.Design assessments that emphasize process,
reasoning, and authentic performance.

10.Help learners critically evaluate Al-generated
content and understand its limitations.

Concluding Reflection

The United States offers important lessons for

the global Smart Education community, not as a
singular model to emulate, but as a living example
of how Smart Education develops within a highly
decentralized, innovation-driven ecosystem.

One of the most important lessons is that Smart
Education cannot be reduced to technology
adoption alone. Meaningful transformation occurs
when technology is integrated with pedagogy,
professional learning, and sustained institutional
support. The success of initiatives such as the
UMCDC Roadmap Platform demonstrates

that educational impact is produced not by
technology itself, but by the coherence with which
technology, curriculum, and teaching practices
are aligned.

The U.S. experience also illuminates tensions likely
to define the next generation of Smart Education
worldwide: between innovation and regulation,
personalization and privacy, efficiency and human
connection, technological opportunity and
educational equity. The future will depend not

on eliminating these tensions, but on navigating
them thoughtfully.

Looking toward 2030 and beyond, the most
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promising vision is one in which intelligent
technologies strengthen rather than diminish
human learning. In such a future, Al expands
access to knowledge and enhances educational
opportunity while preserving the central
importance of teachers, communities, and
educational institutions. The United States does
not offer a singular vision of Smart Education, but
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Chapter 8 Smart Education in the Pacific: Regional
Pathways, Small-State Systems, a Case Study of

Samoa

Regional Context and Smart Education Development

Regional Context and System Characteristics

The Pacific region presents a distinctive context for
the development of Smart Education. Comprising
diverse island states across Polynesia, Melanesia,
and Micronesia, the region is characterised

by geographic dispersion, small populations,
dispersed communities, and uneven access to
educational resources. These structural conditions
significantly influence how digital technologies
are introduced, adapted, and sustained within
education systems. Unlike large and highly
connected education systems where digital
transformation is often driven by technological
innovation, Pacific countries must address
additional challenges associated with distance,
limited infrastructure, and resource constraints.

Within this context, Smart Education should not
be understood merely as the introduction of
digital tools into classrooms. Rather, it represents
a broader transformation involving the interaction
between technology, pedagogy, institutional
governance, and human capability. For Pacific
education systems, Smart Education requires
approaches that are locally appropriate, socially
inclusive, and culturally relevant. The effectiveness
of digital transformation depends not only on
technological availability but also on institutional
readiness, teacher capacity, governance
mechanisms, and sustainable implementation
strategies (UNESCO, 2024).

Digital infrastructure remains one of the most
significant factors shaping Smart Education
development across the Pacific. Although
connectivity has improved through investments
in broadband networks and digital infrastructure,
substantial disparities remain between countries,
regions, and communities. The Pacific regional

technology assessment highlights that many
education systems continue to experience
challenges related to internet reliability,

device accessibility, technical support, and the
affordability of digital services (UNESCO & COL,
2024). Similarly, the digital economy assessment
for the Pacific identifies geographic isolation and
high infrastructure costs as continuing barriers to
digital inclusion (United Nations Conference on
Trade and Development [UNCTAD], 2025).

As a result, Pacific countries have generally
adopted adaptive and hybrid approaches

rather than fully online transformation models.
Digital learning initiatives frequently combine
online platforms with offline resources, mobile
technologies, radio, television, and other
low-bandwidth solutions. These multimodal
approaches have been particularly important in
maintaining educational continuity during periods
of disruption. For example, Commonwealth of
Learning (COL, 2021) documented how Pacific
education systems used flexible and multimodal
strategies to respond to resilience challenges,
demonstrating that effective Smart Education
depends on the appropriate combination of
technologies rather than technological complexity
alone.

The development of education systems in

the Pacific has also evolved through several
stages. Earlier reforms focused primarily on
expanding educational access, particularly for
rural and geographically isolated communities.
Subsequent reforms emphasised improving
educational quality, relevance, and workforce
preparation. More recently, education strategies
have increasingly incorporated innovation, digital
transformation, resilience, and inclusion as key
priorities (Pacific Community [SPC], 20253, 2025b).
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Regional cooperation has been central to these
developments. The Pacific Regional Education
Framework (PacREF 2018-2030) provides a
shared regional vision for improving educational
quality, equity, and system capacity (SPC,

2024). Partnerships involving UNESCO, COL,

the University of the South Pacific (USP), and
other regional organisations have supported
policy development, teacher capacity building,
open learning initiatives, and knowledge
exchange (UNESCO, 2025). Such collaboration

is particularly important because many Pacific
Small Island Developing States lack the scale and
resources required to independently develop
comprehensive digital education ecosystems.

Opportunities and Gains of Smart Education

Smart Education has created important
opportunities for expanding educational access
and improving learning flexibility across the
Pacific. Technology-enabled learning (TEL) and
Open, Distance and Flexible Learning (ODFL)
approaches have enabled institutions to reach
learners who face geographical barriers and
strengthened opportunities for lifelong learning
(Pacific Partnership for ODFL in the Pacific, 2024).

Higher education institutions have played a
particularly important role in demonstrating
the potential of digital transformation. The

USP has developed regional approaches to
blended and flexible learning, while institutions
such as the National University of Samoa (NUS)
have progressively expanded technology-
supported teaching and learning environments.
These developments illustrate how small-state
universities can use digital technologies to
overcome geographical limitations and extend
educational participation.

Digital platforms and open educational resources
(OER) have also contributed to improving access
to learning materials. OER initiatives reduce
dependence on costly educational resources
while enabling institutions to adapt materials to
local contexts (Butcher et al., 2023). In Samoa,
OER development has increasingly focused

on supporting STEM education and locally

relevant learning resources (Chand, 2025). Such
approaches are particularly valuable for Pacific
systems where access to high-quality educational
materials remains uneven.

Artificial intelligence (Al) represents a further
emerging opportunity. Al-supported learner
assistance systems, automated feedback
mechanisms, and intelligent educational services
may improve responsiveness and provide
additional support in contexts where institutional
resources are limited. However, Al adoption also
requires careful consideration of pedagogical
implications. Research has highlighted concerns
regarding cognitive offloading and the possibility
that excessive dependence on Al may reduce
learners’independent thinking and problem-
solving abilities. Therefore, Al should be integrated
as a supportive tool within human-centred
learning environments rather than replacing
teacher guidance and learner agency.

Teacher capacity development remains another
essential component of Smart Education
transformation. Across the Pacific, professional
development initiatives supported by regional
organisations have focused on strengthening
digital pedagogy, technology-enabled teaching,
and flexible learning practices. These initiatives
demonstrate that digital transformation depends
not only on infrastructure investment but also on
educators’ ability to design meaningful learning
experiences through technology (UNESCO & COL,
2024).

Emerging Challenges and Risks

Despite significant progress, Smart Education
development in the Pacific continues to face
structural challenges. Digital inequality remains
one of the most important concerns. Differences
in connectivity, device availability, and digital
skills may reinforce existing educational
inequalities, particularly among learners in remote
communities and disadvantaged groups (UNICEF,
2022). Regional assessments continue to highlight
uneven learning outcomes and persistent
disparities in educational participation across
Pacific countries (SPC, 2025a, 2025b).
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Sustainability is another critical issue. Many
digital education initiatives have been supported
through external partnerships and development
programmes. While such support has enabled
important innovations, long-term impact
depends on whether institutions can maintain
infrastructure, provide technical support,

and integrate digital initiatives into broader
educational strategies. Sustainable Smart
Education requires continuous investment in
human capacity, institutional leadership, and
system-level planning.

Governance challenges are also becoming
increasingly important as digital platforms and
Al applications expand. Education systems
need stronger mechanisms for data protection,
cybersecurity, ethical Al use, and responsible
technology governance. These issues are
particularly significant for small-state systems
where institutional capacity may be limited and
where external technologies are often adopted
through partnerships.

“

Cultural relevance represents another essential
consideration. Pacific societies possess diverse
languages, traditions, and knowledge systems,
and digital transformation must recognise these
contexts. Technologies and educational resources
that are not adapted to local realities may have
limited educational value. Therefore, Smart
Education development should support not only
digital access but also cultural sustainability and
local knowledge preservation.

Overall, Smart Education in the Pacific can be
understood as an equity-driven adaptation
process under structural constraints. The region’s
experience demonstrates that meaningful
transformation does not depend solely on
adopting advanced technologies, but on
aligning technology with educational goals,
institutional capacity, and community needs.
Against this regional background, Samoa provides
an important example of how a small island
education system translates Smart Education
ambitions into institutional practice.

The Pacific region presents a distinctive context for smart education. Scattered

island nations suffer from remote geography, insufficient infrastructure and unequal
educational resources. Smart Education here is not merely digital tools in classrooms, but
a comprehensive transformation combining technology, teaching methods and local

cultural demands.

Samoa Case Study

Case Selection and National Context

Samoa provides an important case for
understanding how Smart Education develops
within a small island state context. As one of the
Pacific Island countries experiencing challenges
related to geographic dispersion, limited
infrastructure, and constrained institutional
capacity, Samoa reflects many of the structural
conditions influencing digital transformation
across the region. At the same time, the country
has demonstrated sustained commitment to
education reform, digital development, and
inclusive learning, making it a valuable example of
how Smart Education can evolve through context-

n

sensitive approaches.

Samoa’s digital education development has
been guided by national policy frameworks
that position information and communication
technologies (ICTs) as important instruments for
improving educational quality, accessibility, and
system resilience. The ICT in Education Policy
2018-2023 established strategic priorities for
strengthening digital infrastructure, developing
teacher capability, and integrating ICT into
teaching and learning practices (Government
of Samoa, 2018). More recently, the National
Information and Communications Technology
Policy 2025-2030 further emphasised digital
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transformation, connectivity improvement, and
the development of digital capability across
sectors, including education (Government of
Samoa, 2025).

However, Samoa’s Smart Education development
must be understood within the realities of a
small island education system. The country
faces challenges associated with dispersed
communities, infrastructure limitations, and
uneven access to digital resources. While
connectivity has improved substantially,
differences remain between urban and rural
areas, particularly regarding reliable internet
access, device availability, and technical support
(UNESCO, 2024).

Consequently, Samoa has adopted a gradual

and adaptive approach to digital transformation.
Rather than replacing traditional education
systems with fully online models, the country has

focused on integrating digital technologies into
existing educational structures through blended
learning, technology-enabled learning (TEL), open
and flexible learning, and multimodal approaches.
This strategy reflects the broader Pacific approach
in which technology is used as an enabler of
educational inclusion rather than as an objective
in itself.

The National University of Samoa (NUS) represents
a central institutional actor in this transformation.
Through sustained development of TEL systems,
Moodle-based learning environments, digital
resources, and professional learning initiatives,
NUS has gradually built institutional capacity

for Smart Education. The university’s experience
demonstrates how small-state higher education
institutions can leverage digital technologies
while adapting implementation strategies to local
conditions (Mow, 2025).

Institutional Development of Smart Education at NUS

NUS provides an important example of how Smart
Education can develop through incremental
institutional innovation. The university’s TEL

NUS provides an important example of how Smart
Education can develop through incremental
institutional innovation. The university’s TEL
journey began with the recognition that digital
technologies could expand educational access,
improve teaching flexibility, and support learners
who faced geographical and logistical barriers.

Early TEL initiatives focused on establishing digital
learning infrastructure and supporting academic
staff in adopting online teaching practices. Moodle
was introduced as a core learning management
platform, enabling lecturers to upload learning
materials, organise online activities, communicate
with students, and support blended delivery.

The initial implementation process highlighted
the importance of institutional readiness,

teacher support, and continuous professional
development rather than technology adoption
alone (Mow, 2017).

Subsequent evaluations demonstrated that

TEL implementation contributed to improved
flexibility, learner engagement, and teaching
capacity at NUS. The experience showed that
technology-supported learning was particularly
valuable for expanding educational opportunities
in a small island context where geographical
distance can limit participation in traditional face-
to-face education (Mow, 2019).

More recently, NUS has continued to strengthen
its TEL ecosystem by integrating digital platforms,
OER, professional development mechanisms, and
emerging Al applications. The university’s TEL
development illustrates a shift from technology
adoption toward broader digital transformation,
where technology is embedded within
institutional strategies, teaching practices, and
learner support systems.

A key feature of NUS’s approach is the emphasis
on institutional capacity building. Digital
transformation has been supported through
structures such as the Oloamanu Centre for
Professional Development and Continuing
Education (OCPDCE), which provides academic

Chapter8 145



staff with support in instructional design, digital
pedagogy, and flexible learning approaches. This
reflects the understanding that sustainable Smart
Education requires continuous development of
human capability.

Performative Features (PF): The “What” of
Smart Education in Samoa (with NUS as
anchor)

PF1: Student-Centred Teaching

One of the most significant features of Samoa’s
Smart Education development is the movement
toward more student-centred learning supported
by digital technologies. At NUS, TEL has expanded
opportunities for students to access learning
resources, participate in online activities, and
engage with instructors beyond traditional
classroom settings.

Moodle serves as the foundation of this digital
learning environment, supporting course delivery,
resource sharing, assessment activities, and
communication. Through TEL implementation,
NUS has enabled greater flexibility for

students, particularly those balancing study

with employment, family responsibilities, or
geographical constraints.

Digital technologies have also supported more
interactive learning approaches. Online quizzes,
multimedia resources, discussion forums, and
collaborative activities have provided additional
opportunities for learner engagement. These
practices demonstrate a shift from technology as
a content-delivery mechanism toward technology
as a platform for interaction and learning
participation.

However, student-centred Smart Education
requires careful consideration of the relationship
between technology and human learning.

While digital tools can enhance flexibility and
access, effective learning still depends on
teacher guidance, meaningful interaction, and
learner agency. This consideration has become
particularly important with the emergence of Al-
supported educational tools.

Research on Al and education has highlighted
potential concerns regarding cognitive offloading,
where learners may rely excessively on Al-
generated responses rather than developing
independent reasoning abilities. Therefore, Al
adoption in Samoa should focus on enhancing
learning processes while maintaining human-
centred pedagogical principles.

PF2: Holistic Learning Assessment

Al represents an emerging dimension of Samoa’s
Smart Education development. Although Al
adoption remains at an early stage compared

with larger education systems, initiatives at NUS
demonstrate the potential of Al to improve learner
support and institutional responsiveness.

The Al-powered learner support initiative
developed through COL provides an example
of how Al can address practical challenges
within small-state higher education systems. By
providing automated assistance for common
student enquiries, such systems can improve
service efficiency and offer timely support to
learners (Commonwealth of Learning, 2023).

For institutions with limited human resources,
Al-supported services may provide valuable
assistance in administrative and academic
support functions. However, responsible
implementation requires careful attention to
accuracy, transparency, privacy, and human
oversight. Al should complement rather than
replace professional judgement and meaningful
interaction between educators and learners.

The future development of Al in Samoa will
therefore depend not only on technological
availability but also on institutional governance,
teacher Al literacy, and ethical frameworks.
Building capacity among educators and
administrators will be essential to ensure that Al
contributes positively to educational quality and
inclusion.

PF3: Smart Learning Environment

Samoa’s smart learning environment
demonstrates the importance of combining
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digital innovation with local adaptation. Rather
than relying exclusively on high-bandwidth
online solutions, Samoa has developed a hybrid
ecosystem that integrates online platforms,
offline resources, and locally relevant knowledge
systems.

At the national level, initiatives such as the Samoa
Knowledge Society Initiative (SKSI) and the
Samoa Digital Library (SADIL) have supported

the development and dissemination of digital
knowledge resources. These platforms contribute
to preserving local knowledge while improving
access to educational materials (Mow, 2022; UNDP,
2022).

Open Educational Resources (OER) represent
another important dimension of this
development. OER enable institutions to reduce
resource barriers, share educational materials,

and adapt content according to local curriculum
needs (Butcher et al.,, 2023). In Samoa, OER
initiatives have also supported STEM education by
expanding access to relevant learning resources
(Chand, 2025).

These developments demonstrate that Smart
Education in Samoa is not simply about
introducing digital platforms. Instead, it
involves building knowledge ecosystems where
technology supports learning access, cultural
relevance, and educational sustainability.

PF4: School Organizational Leadership

Leadership and governance have been central

to Samoa'’s Smart Education development. The
experience of NUS demonstrates that sustainable
digital transformation requires more than the
introduction of technological platforms; it
requires institutional strategies, policy alignment,
organisational support, and continuous capacity
development.

At the institutional level, NUS has adopted

a phased approach to technology-enabled
learning development. Rather than implementing
digital tools as isolated projects, the university
has gradually integrated TEL into teaching
practices, academic support structures, and

institutional planning. This approach reflects

the understanding that Smart Education is
fundamentally an organisational transformation
process involving people, systems, and practices.

The establishment of professional development
mechanisms has been particularly important.
Through the Oloamanu Centre for Professional
Development and Continuing Education
(OCPDCE), NUS has provided academic staff with
support in instructional design, digital teaching
strategies, and flexible learning approaches. Such
institutional arrangements enable teachers to
move beyond basic technology use toward more
sophisticated integration of digital tools into
curriculum and pedagogy.

At the national level, governance frameworks have
provided strategic direction for digital education
development. The ICT in Education Policy
established priorities for technology integration,
teacher development, and digital infrastructure
improvement (Government of Samoa, 2018). More
recently, the National ICT Policy 2025-2030 has
strengthened the broader digital transformation
agenda by emphasising connectivity, digital
capability, and innovation (Government of Samoa,
2025).

However, expanding digital education also
creates new governance requirements. As
learning platforms, analytics systems, and Al-
supported tools become increasingly embedded
in education, institutions need stronger
mechanisms for data protection, cybersecurity,
and ethical technology governance. These issues
are particularly important for small island systems
where institutional resources may be limited

and where digital services are often developed
through external partnerships.

Samoa’s experience suggests that effective Smart
Education governance requires a balance between
innovation and accountability. Institutions

must create environments that encourage
experimentation while ensuring that technologies
are introduced responsibly and aligned with
educational values.

PF5: Educational Equity
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Educational equity represents one of the most
important dimensions of Samoa’s Smart Education
development. For small island systems, digital
technologies provide significant opportunities to
reduce geographical barriers and expand access
for learners who have historically experienced
limited educational opportunities. However,
technology alone does not automatically create
equitable outcomes.

Samoa has implemented a range of initiatives
aimed at improving digital inclusion. National

ICT education programmes have focused on
strengthening school connectivity, providing
digital resources, and improving teachers’ capacity
to integrate technology into learning. The Ministry
of Education, Sports and Culture’s ICT initiatives
have contributed to expanding access to digital
learning environments across schools (Ministry of
Education, Sport and Culture, 2021).

Infrastructure improvement has also been
supported through initiatives such as school
connectivity programmes and digital access
projects. The Free and Secure Wi-Fi Project

for Schools represents an important effort to
improve access to online learning resources and
strengthen digital participation among students
(Ministry of Education and Culture, 2020).

At the same time, Samoa recognises that inclusion
involves more than connectivity. Learners differ

in terms of socioeconomic background, location,
gender, disability, and digital capability. The

Gender Achievement Gap Report highlights
continuing inequalities affecting learner outcomes
and reinforces the importance of targeted
interventions to support disadvantaged groups
(Ministry of Education, Sports and Culture, 2023).

Within higher education, NUS has incorporated
Gender Equality, Disability and Social Inclusion
(GEDSI) principles into institutional development.
These approaches aim to ensure that digital
transformation benefits diverse groups of learners
rather than only those with greater access to
technology.

The UNESCO-supported ICT in Education
initiatives in Samoa further demonstrate

the importance of combining infrastructure
development with teacher support, curriculum
adaptation, and inclusive practices (UNESCO,
2021, 2023). Such experiences highlight that
digital equity requires a comprehensive approach
involving technology access, learning support,
and institutional commitment.

The assessment of Samoa’s Smart Education
performance features is summarised in Table

8.1. Overall, Samoa has established a relatively
strong foundation in smart learning environments
and educational leadership, while student-
centred pedagogy, holistic assessment, and
educational equity remain areas requiring further
development to translate digital investments into
more inclusive and effective learning outcomes.

Table 8.1 Assessment of Performative Features in Samoa’s Smart Education Development

Indicator |Assessment

Critical Gap

PF1: Student-

Digital platforms and blended learning approaches are expanding,
but technology adoption has not yet consistently translated into

Centered Moderate . .
Teachin student-centred pedagogical transformation and Al-enhanced

9 learning practices
PF2: Holistic Platform-based formative assessment is developing, but Al-enabled
Learning Moderate assessment, learning analytics, and personalised feedback remain
Assessment limited, particularly in school education
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Indicator |Assessment Critical Gap

PF3: Smart Hybrid learning environments and context-responsive solutions
Learning Moderate are well established, but connectivity reliability and digital access
Environment remain uneven across rural and outer-island communities
PF4: School National and institutional leadership structures are relatively
Organizational |Strong mature, but policy implementation and digital innovation capacity
Leadership vary across schools

. Targeted initiatives have improved access and inclusion, but
PF5: Educational . E . o p . N
Equit Moderate disparities remain in rural connectivity, disability support, learner

quity resources, and educational outcomes

Constructive Features (CF): The“How"” and
Enablers of Smart Education in Samoa (with
NUS as anchor)

While the previous section examined the practical
manifestations of Smart Education, constructive
features refer to the deeper conditions that enable
sustainable transformation. The Samoa case
demonstrates that successful Smart Education
depends on the interaction between cultural
relevance, teacher capability, sustainability
strategies, and collaborative partnerships.

CF1: School Cultural Development

Smart Education in Samoa demonstrates a strong
emphasis on cultural relevance and localisation.
At NUS, digital learning initiatives incorporate
Samoan language, local knowledge, and context-
specific content to ensure alignment with national
culture and educational priorities (Mow, 2025).
Similarly, national initiatives such as the Samoa
Knowledge Society Initiative (SKSI), Samoa Digital
Library (SADIL), and Samoa Systematic Synthetic
Phonics programme support culturally grounded
digital resources and curriculum-aligned learning
materials. However, further efforts are needed

to strengthen learner agency, community
participation, and locally generated digital
content (UNESCO &COL, 2024).

CF2: Data Security and Governance

Digital expansion has increased the importance
of data governance and student privacy in

Samoa's education system. Across the Pacific,
governance frameworks remain uneven, with
only four of fifteen education systems having
education-specific data privacy laws (UNESCO

& COL, 2024). In Samoa, student data privacy is
currently addressed mainly through institutional
cybersecurity measures, such as MESC's Free

and Secure Wi-Fi for Schools initiative, rather
than through a dedicated legal framework for
education technology or student data protection
(MESC, 2020; Education Profiles, 2025). At the
institutional level, digital platforms such as
Moodle and Al-supported learner helpdesk
systems process student data to support learning
and provide real-time assistance. While these
technologies improve access and responsiveness,
they also raise concerns regarding privacy,

data security, and the ethical use of learner
information (COL, 2023). Although national

ICT policies emphasise cybersecurity and

digital governance, implementation remains
constrained by connectivity limitations, ageing
infrastructure, and limited institutional capacity.
Consequently, strengthening data governance,
privacy protection, policy frameworks, and
ethical Al practices will be essential to ensure
the responsible and trustworthy development
of Smart Education in Samoa (Government of
Samoa, 2025; Education Profiles, 2025).

CF3: Teacher Capacity Building

Teacher capacity building is a key component
of Smart Education development in Samoa.
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Nationally, MESC integrates professional
development with digital learning initiatives,
and around 346 teachers have received training
in open, distance and flexible learning (ODFL)
through national and regional programmes
(Pacific Partnership for ODFL in the Pacific, 2024).
At NUS, professional development is supported
through structured training in blended learning,
instructional design, and digital pedagogy
delivered by OCPDCE, reflecting the importance
of pedagogically informed Al integration (Lodge
& Loble, 2026). Pre-service teacher education

is increasingly aligned with technology-
enhanced learning (TEL), providing exposure

to digital tools and blended learning, although
programme-level integration remains uneven.
For in-service teachers, capacity building has
expanded beyond basic ICT skills to include Al-
and STEM-related training, with approximately
80 teachers participating in specialised Al
programmes and cascade training for TVET,
demonstrating a gradual shift towards advanced
digital competence and instructional innovation
(UNESCO & Commonwealth of Learning, 2024).

CF4: Sustainable Education Reform

Sustainability remains a major challenge for Smart
Education development in Samoa, as many ICT
initiatives rely on external funding and short-term
project support. At NUS, however, TEL has been
implemented through a phased approach that
integrates infrastructure, policy, and staff capacity
building, embedding Moodle-based learning

and OER systems within institutional practice
rather than as stand-alone projects (Mow, 2025).
This approach demonstrates that sustainable
digital transformation depends on aligning
technology adoption with institutional capacity
and continuous professional development.
Nevertheless, long-term sustainability remains

constrained by limited funding, infrastructure,
technical expertise, and maintenance capacity.
These challenges underscore the importance of
planning for ongoing costs, system maintenance,
infrastructure upgrades, and institutional support
to ensure the long-term viability of Smart
Education in small island contexts.

CF5: Cross-Sector Collaboration

Smart Education development in Samoa relies

on collaboration among government agencies,
educational institutions, and international
partners. These partnerships support policy
development, technology implementation, and
capacity building at both national and institutional
levels (UNESCO &COL, 2024). Digital learning
initiatives have expanded access to education
through online and blended learning, with NUS
enabling students to access courses and learning
resources remotely, although connectivity
challenges continue to limit equitable access in
some areas. Collaboration with organisations
such as COL and UNESCO further strengthens
technology-enhanced learning (TEL), research,
and knowledge sharing, providing technical
expertise and international support for Samoa's
ongoing Smart Education development (UNESCO
&COL, 2024).

The assessment of Samoa’s constructive features
and enabling conditions for Smart Education
development is presented in Table 8.2. Overall,
Samoa demonstrates strong collaborative and
institutional foundations for sustainable Smart
Education development; however, strengthening
data governance, advancing teacher Al
capabilities, and enhancing culturally responsive
and inclusive practices remain critical to achieving
long-term transformation.
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Table 8.2 Assessment of Performative Features in Samoa’s Smart Education Development

Indicator Assessment

Critical Gap

CF1: School Cultural

Stron
Development g

Culturally relevant digital resources are emerging, but learner
agency, community engagement, and locally generated digital
content remain limited

CF2: Data Security &
Governance

Digital governance mechanisms are developing, but Samoa
Weak lacks a dedicated education-specific learner data protection
framework and comprehensive Al governance arrangements

CF3:Teacher Capacity

Professional development programmes have expanded digital
skills, but a gap remains between technology familiarity

Stron
Building 9 and the ability to implement Al-integrated pedagogy and
instructional redesign
TEL, OER, and blended learning have been increasingl
CF4: Sustainable e . J . 9
) Moderate institutionalised, although stronger evidence of long-term
Education Reform ) . .
learning outcomes and system-level impact is needed
Partnerships among government, universities, and
CF5: Cross-Sector international organisations are well established, but
Moderate

Collaboration

interoperability, shared data standards, and integrated digital
ecosystems remain underdeveloped

Future Directions

Probable Future: Adaptive and Context-
Sensitive Digital Transformation

Based on the regional context and the Samoa
case study, the future development of Smart
Education in the Pacific is likely to follow a
pathway of adaptive digital transformation rather
than rapid technology replacement. Given the
region’s geographic characteristics, infrastructure
limitations, and diverse educational contexts,
future Smart Education systems will continue

to prioritise flexible, inclusive, and sustainable
approaches that align technological innovation
with local realities.

Digital learning platforms, blended learning
models, and open and flexible learning
approaches are expected to become increasingly
embedded within Pacific education systems.
Institutions such as the National University of
Samoa have demonstrated that technology-

enabled learning can expand participation,
improve learning flexibility, and strengthen
institutional resilience when supported by
appropriate governance and professional capacity.

However, future development will remain uneven.
While some institutions and countries are moving
toward more advanced digital ecosystems, others
continue to face fundamental challenges related
to connectivity, infrastructure maintenance, and
digital capability. Regional evidence indicates that
digital transformation in the Pacific must continue
to address the structural inequalities that shape
access to education and technology (UNESCO,
2024; Pacific Community [SPC], 2025b).

Therefore, the future of Smart Education in the
Pacific is unlikely to be characterised by a single
technological model. Instead, hybrid approaches
combining online platforms, offline resources,
mobile technologies, and face-to-face learning will
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remain essential. Such approaches are particularly
appropriate for small island contexts because they
balance innovation with affordability, accessibility,
and sustainability.

Possible Futures: Emerging Opportunities for
Transformation

First, regional cooperation is essential for
advancing Smart Education across the Pacific,
where limited resources and small education
systems constrain the independent development
of digital infrastructure and Al capacity.
Frameworks such as the Pacific Regional Education
Framework (PacREF) provide a foundation for
collaboration in educational quality and system
strengthening (Pacific Community [SPC], 2024).
Future cooperation could focus on shared

digital learning platforms, teacher professional
development, open educational resources,

and joint research. International organisations,
including UNESCO, COL , and UNDP, have
supported these efforts through policy advice,
capacity building, and knowledge exchange,
with increasing emphasis on strengthening

local ownership and institutional capability
(UNESCO, 2025). By promoting shared resources
and expertise, regional collaboration can reduce
duplication, improve efficiency, and enhance the
long-term development of Smart Education across
Pacific island countries.

Second, the NUS and COL Al-supported

learner support initiative demonstrates how

Al can improve institutional responsiveness

and student support services (COL, 2023).
However, Al adoption should follow a human-
centred approach, ensuring that technology
complements rather than replaces teachers

and supports learners’independent thinking.
Future Al development in Pacific education
should emphasise human oversight, ethical
governance, teacher Al literacy, and contextual
adaptation to local educational needs. These
principles align with international guidance that
technology should serve educational objectives
while protecting learner autonomy, privacy, and
equitable access.

Third, OER provide an important pathway for
improving educational access, sustainability, and
curriculum innovation in the Pacific by enabling
the sharing, adaptation, and reuse of learning
materials. Samoa’s digital knowledge platforms,
including SKSI and SADIL, demonstrate the
potential of digital ecosystems to preserve local
knowledge while expanding access to resources
(Mow, 2022; UNDP, 2022). OER development is
particularly valuable for STEM education, where
shared resources can help address limited access
to specialised teaching materials and support
regional collaboration (Chand, 2025). Therefore,
OER strategies should be linked with professional
development, local cultural contexts, and ongoing
curriculum innovation.

Fourth, equity should remain central to future
Smart Education development. Across the

Pacific, disparities in educational participation
and outcomes continue to affect remote
communities, disadvantaged learners, and groups
requiring additional support (SPC, 20253, 2025b).
Future strategies should adopt an inclusive-
by-design approach by improving affordable
connectivity, device access, digital literacy,
accessible learning resources, and consideration
of gender and disability needs. Samoa’s GEDSI-
oriented education planning demonstrates the
importance of integrating inclusion principles into
digital transformation to ensure that technology
supports meaningful participation for diverse
learners (Ministry of Education, Sports and
Culture, 2023).

Preferable Future

Among different possible development pathways,
the preferable future for Pacific Smart Education
is one that combines technological innovation
with human-centred, inclusive, and sustainable
development principles.

First, technology should remain a means rather
than an end. Digital platforms and Al systems
should strengthen teacher capability, support
learner engagement, and improve educational
opportunities without reducing education to
automated processes. Human relationships,
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cultural values, and professional judgement must
remain central.

Second, sustainability should guide technology
investment decisions. Smart Education initiatives
should consider long-term maintenance,
institutional capacity, and financial feasibility. For
small island systems, affordable and adaptable
solutions may provide greater value than
technologically advanced but difficult-to-sustain
models.

Third, digital transformation should strengthen

Actionable Recommendations

For Policymakers

Governments should strengthen national
frameworks for digital education, including
policies related to connectivity, data governance,
cybersecurity, and responsible Al use. As digital
platforms become increasingly embedded in
education systems, clear regulatory approaches
will be required to protect learners and maintain
public trust (UNESCO & COL, 2024).

Investment strategies should also consider the full
lifecycle of digital transformation. Funding should
support not only infrastructure development

but also teacher training, technical maintenance,
evaluation mechanisms, and institutional capacity
building.

Furthermore, policymakers should continue
prioritising equity-oriented approaches to ensure
that digital transformation benefits remote
communities and disadvantaged learners rather
than widening existing inequalities.

For Educational leaders (Institutions)

Educational institutions should integrate Smart
Education into broader institutional strategies
rather than treating digital initiatives as temporary
projects. This requires strengthening governance
structures, professional development systems,
and quality assurance mechanisms.

rather than weaken cultural identity. Pacific
education systems possess rich cultural traditions
and knowledge resources. Smart Education
should support the preservation and integration
of these resources within contemporary learning
environments.

Ultimately, the preferable future is not a fully
digital education system, but an intelligent,
flexible, and inclusive learning ecosystem where
technology enhances human potential while
remaining responsive to local contexts.

Institutions should also develop flexible learning
models combining online, offline, and face-to-
face approaches. Such models are particularly
suitable for Pacific contexts because they provide
resilience while accommodating diverse learner
needs.

Universities should further strengthen
partnerships with regional and international
organisations to expand research capacity,
share resources, and develop locally relevant
innovations.

For Practitioners (Teachers)

Teachers remain the key actors determining
whether Smart Education achieves meaningful
outcomes. Professional development should
therefore move beyond technical training toward
deeper capabilities in digital pedagogy, Al literacy,
assessment innovation, and ethical technology
use.

Educators should actively participate in
developing and adapting digital resources to
ensure cultural and pedagogical relevance. They
should also maintain critical oversight of Al-
supported learning processes to ensure that
technology promotes creativity, critical thinking,
and learner autonomy.
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Conclusion

The findings of this chapter indicate that Smart
Education in the Pacific is best understood as a
process of context-sensitive and equity-driven
adaptation, rather than rapid technological
transformation. Progress is evident in expanded
access, increased use of blended and flexible
learning, and the gradual integration of digital
and Al-supported tools across systems. However,
these developments remain uneven and continue
to be shaped by structural constraints, including
limitations in infrastructure, governance capacity,
and sustainability. The growing use of Al further
underscores the need to balance efficiency
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The seven regional reports reveal the diversity,
richness and adaptability of Smart Education
around the world. In one place, it means building
a national platform that serves millions. In
another, it means helping a learner continue
during conflict, displacement or a power

outage. Elsewhere, it means giving teachers
better tools, helping adults return to learning,
protecting learner data or making sure education
remains available across islands and remote
communities. These approaches are different
because the circumstances are different. One is
not automatically more advanced than another.
That is what makes this report useful. It shows
what each region is trying to solve, what it is
learning and what others may learn from it. The
ten Smart Learning indicators show more clearly
where the regions differ, what appears to support
progress and which problems remain unresolved
across all regions. China’s vision then takes the
discussion into the future. It shows how Al may
change teachers, classrooms, schools and learning
centres, as well as how countries may work
together. This gives us a way to look at both where
Smart Education stands today and where it may
be heading. Across the reports, the three lenses
relating to the gains, the changes and the risks are
closely connected. The same development can
widen access, reshape education and create a new
concern at the same time.

The clearest gain is that education is reaching
people who were once harder to reach.

The Pacific faces a reality shaped by distance.
Learners are spread across islands and
communities where connectivity is uneven.
Education systems are not waiting for perfect
infrastructure. They are combining online learning
with radio, mobile access, print and other forms
of support. Regional cooperation and shared
resources help smaller systems do more than

they could do alone. The Pacific report describes
an approach shaped by equity, culture and local
conditions rather than by the urge to adopt the

newest technology.

Sub Saharan Africa brings a different set of
realities. The barriers are familiar and serious:
electricity, connectivity, affordability, devices,
teacher shortages and language. The report

also describes what is being built: teacher
development, digital skills, new curricula, local
partnerships and African language technologies.
It makes a basic point that is easy to overlook. A
platform is not truly accessible when its language,
examples or assumptions do not make sense to
the learner.

The Arab region shows both the reach of national
ambition and the importance of continuity.

Some countries are investing heavily in artificial
intelligence, national curricula, smart classrooms
and Arabic language tools. Others are trying to
keep education going in the middle of conflict and
displacement. The same region therefore includes
highly developed national initiatives, countries
still building their approach and places where the
immediate concern is keeping education available
at all.

Asia shows what can happen when public policy,
long term investment and very large education
systems work together. National platforms can
make courses, resources and teacher support
available on a vast scale. The region also shows
how technology can keep education moving
during disruption. But large numbers do not tell
the whole story. A platform may reach millions
and still miss the learner who cannot connect,
cannot follow the material or cannot get help
before falling behind.

Europe brings strong work in policy, ethics,

and responsible use. It also shows how artificial
intelligence can support personalized learning,
adult education and more flexible ways to gain



and carry skills from one setting to another. The
European report shows that institutions can test
new tools while still asking difficult questions
about data, accountability and educational
purpose.

Latin America and the Caribbean show why
lasting public capacity matters. The region is
changing, but not evenly. Some projects remain
scattered or temporary. Others have moved
beyond pilots and become part of public
education systems. The strongest examples
connect technology with curriculum, teacher
preparation, school organization and public
policy. A project has a different value when it
becomes part of everyday education rather than
disappearing after the pilot ends.

The North American report focuses on the United
States which has schools, colleges, universities,
public agencies and private companies trying
many approaches at once. This produces examples
quickly and gives others a large testing ground.
The useful part is not the pace alone. It is what
these experiments reveal about learning, teaching
and responsibility.

Canada, though not a separate chapter, brings
another North American experience. Online and
flexible learning have been used to reach people
across enormous distances, in English and French,
and in northern, rural, remote and Indigenous
communities. Publicly supported institutions and
services have an important part in making that
possible.

Across the reports, education systems are
becoming better at noticing when learners may
need help. Data can show that someone has
stopped participating or is falling behind. Artificial
intelligence can offer another explanation, provide
feedback or help a teacher prepare material.
Flexible learning can make it easier for adults

to return after years away. None of this comes
from technology alone. It depends on teachers,
institutions, language, culture and continuing
support.

The ten indicators fall into two groups: five that
show what Smart Education looks like in practice
and five that show whether the education system
can supportit.

The Performative Features, student centred
teaching, holistic learning assessment, smart
learning spaces, school organizational leadership
and educational equity, show what Smart
Education looks like in practice.

The Constructive Features, school cultural
development, data security and governance,
teacher capacity building, sustainable education
reform and cross sector collaboration, show
whether the conditions exist to support, govern
and sustain that practice.

This difference is important. An education system
may have advanced technology and smart
learning spaces but lack the teachers, safeguards
or institutional capacity needed to use them well.
Another may have strong leadership and teacher
development but continue to face major limits in
connectivity, funding or access.

The results differ sharply from one region to
another. The strongest results generally appear
where institutions are well established, public
investment continues, policies are clear and
teachers receive sustained support. Progress

is more uneven where systems face serious
learning problems, weak infrastructure, teacher
shortages, climate risks or dependence on short
term external funding. These differences are

real and deserve to be recognized. They are best
understood in light of each region’s circumstances,
priorities and stage of development. Used this
way, the indicators tell us what each region has
built, what remains unfinished and what may
account for the difference.

Brazil shows what can happen when technology
is connected with wider public education reform.
Its technological school model includes 300
schools serving approximately 125,000 students,
supported by extensive teacher preparation. Brazil
records strong results across several Performative



and Constructive Features, while its weak data
governance assessment shows that innovation
can move faster than the protections needed to
govern it.

Europe’s strengths include student centered
teaching, smart learning spaces, teacher
preparation, sustainable reform and cross sector
collaboration. Its regulatory frameworks provide
an important foundation, but implementation
within schools and institutions remains
incomplete.

Europe’s strengths include student centered
teaching, smart learning spaces, teacher
preparation, sustainable reform and cross sector
collaboration. Its regulatory frameworks provide
an important foundation, but implementation
within schools and institutions remains
incomplete.

Kenya faces a difficult combination of
infrastructure, teacher capacity and institutional
constraints. Its experience shows that technology
cannot by itself overcome shortages of prepared
teachers, limited access to devices and weak
institutional support.

The Philippines faces serious learning,
infrastructure and equity challenges. Reported
proficiency declines sharply between the early and
final grades, while the difference in digital access
between Metro Manila and the Bangsamoro
Autonomous Region in Muslim Mindanao reaches
41 percentage points. At the same time, the
Philippines demonstrates strength in cross sector
collaboration, showing that limited results in one
area can coexist with progress in another.

Samoa presents another mixed picture. It shows
strength in leadership, school culture and teacher
development, but only about half of primary
schools have internet access. Offline technologies
therefore remain important. Data governance and
the long-term financing of reform continue to
require attention.

Saudi Arabia demonstrates the effect of long-
term national planning and public investment.
Its results are strong in smart learning spaces,

organizational leadership and sustainable reform.
It has also trained teachers on a very large scale.
The assessment nevertheless distinguishes
between learning to operate platforms and being
prepared to integrate artificial intelligence deeply
into teaching, assessment and learner support.

The United States is strong in institutional
capacity, professional networks, investment

and extensive experimentation. Yet school
organizational leadership, educational equity, and
data security and governance remain uneven.

Each region shows a different mix of progress
and constraint. A large, well-resourced system
responds differently as compared to a small
island state or a country still dealing with basic
infrastructure and learning problems.

One of the clearest differences is the ability of
governments and institutions to turn policy

into practice. Regions with stable institutions,
continuing public investment and clear national
strategies are generally better able to connect
technology with curriculum, assessment, teacher
preparation and institutional reform. But a strong
policy does not guarantee strong implementation.

The United States and Europe have established
laws and frameworks, yet both remain incomplete
in translating data governance and accountability
into consistent school level practice. Other regions
are introducing platforms and data systems before
education specific protections are fully in place.
The real gap is between what policies promise and
what schools, teachers and learners experience in
practice.

Teacher preparation is just as important. A system
may have connectivity, platforms, devices and

a national strategy. If teachers are not prepared
to integrate them into teaching, assessment and
learner support, progress in the other indicators
will have limited effect. Brazil’s sustained teacher
development illustrates the value of long term
preparation. Saudi Arabia’s experience shows that
training large numbers of teachers does not by
itself demonstrate deeper change in pedagogy.



Kenya and the Philippines show how skills gaps,
shortages and teachers working outside their
areas of preparation can limit implementation.

Training a teacher to operate a platform is not the
same as preparing that teacher to decide when
artificial intelligence adds value, when it may
mislead a learner and when human judgement is

required. Policy reaches learners through teachers.

Infrastructure still matters. Electricity, connectivity,
devices, affordability and maintenance determine
whether learners can participate consistently.
National averages can also conceal large
differences between urban and rural areas,
wealthy and low income communities, and central
and remote regions.

The Philippines’ geographical digital divide,
Kenya's inadequate access to devices and Samoa’s
limited school connectivity demonstrate how
infrastructure continues to shape participation.

The reports also show that education systems do
not always need to wait for ideal infrastructure.
Radio, mobile access, print and offline resources
can all form part of a serious Smart Education
strategy. These are not necessarily signs that a
system has failed to modernize. In some settings,
they are the most dependable and appropriate
ways to keep education available.

No region has fully solved the question of equity.
Even systems with stronger overall results receive
only moderate assessments in educational equity.
Technology does not automatically overcome
poverty, geography, disability, language,
discrimination or unequal access to support.
Reaching a learner and helping that person learn
are not the same thing. Registration is easy to
count. So are logins, completed tasks and platform
use. Understanding is harder to measure. So are
independence, confidence and what happens
after a course ends.

Smart Education is best judged by how well
learners can take part, receive help and make
progress, as well as by how many people it
reaches.

Data security and governance are the one area

in which no region receives a strong assessment.
Learners may not know how their information is
used, how a recommendation was made or who is
responsible for a decision. Biased data may repeat
old inequalities. Commercial systems may become
deeply embedded before institutions have agreed
on clear rules. A system cannot be considered
smart if nobody can explain what it is doing,
review a decision or accept responsibility when it
causes harm.

Collaboration also makes a difference.
Governments, education institutions, technology
providers, employers, community organizations
and international partners increasingly work
together. Collaboration can bring expertise,
investment, speed and reach. It can also blur
responsibility. The important question is not how
many organizations are involved, but whether
their responsibilities are clear, their systems work
together and their efforts create lasting value for
learners.

A pilot may succeed and still disappear when
funding ends. A platform may lack the staff,
maintenance or public commitment needed to
keep it going. An institution may depend on a
provider it does not control. A successful launch
tells us very little about what will remain five years
later. For a reform to last, it needs continuing
funding, people who can run it, institutional
responsibility, maintenance and honest evidence
that it is improving learning.

One conclusion stands out. Technology does
not drive educational transformation by itself.
Education systems do.

Smart Education is changing more than how
education is delivered. Curriculum is changing.
Learners are being asked to understand artificial
intelligence, use it well and judge its output.
Using a tool is one skill. Knowing when its answer
is wrong, incomplete or unhelpful is another. The
Sub Saharan Africa report makes this point with
unusual force. It warns that learners may begin
to hand too much of their thinking to artificial



intelligence. It argues for education that protects
questioning, reflection, local knowledge and the
learner’s ability to go beyond the answer on the
screen. Europe reaches a similar conclusion from
another direction. Its reports give more attention
to reflection, problem solving and the use of
artificial intelligence to support reasoning rather
than replace it.

Learners will use these tools. The question is
whether they still understand what they are
doing, can explain it and can apply it elsewhere.
Assessment is changing for the same reason. A
polished answer no longer tells us as much as it
once did. It may show strong understanding. t
may also show that the learner used a powerful
tool well. Educators are therefore paying more
attention to how learners reached an answer, how
they explain it, how they use it in a new situation
and whether they can respond to questions about
it.

The role of the teacher is changing too.
Technology can provide information, suggestions
and feedback. It still takes a person to judge
whether the information is sound, whether

it suits the learner and whether the learner is
becoming more confident and independent. The
teacher’s role is not disappearing. It is becoming
more demanding. Institutions are changing as
well. Education now involves more technology
companies, employers, public agencies and
community organizations. That can bring
knowledge, speed and investment. It can also
blur responsibility. The purpose of all this change
is education for all. It is to help learners remain
curious, think critically, develop creativity, exercise
judgement and keep learning throughout their
lives. That is where the wider human value of
Smart Education lies. Faster feedback, wider
access and better information all have value. So do
human judgement, trusted relationships, cultural
relevance and the learner’s own work of thinking.

The reports lead to five plain questions:

1. Can | take part and keep going?

2. Am | learning and thinking for myself?

3. Can | trust the people and technology
supporting me?

4. Do | have different ways to learn, receive help
and show what | know?

5. Will this learning help me move forward?

Infrastructure, investment and policy still matter.
These questions tell us what they are supposed to
accomplish.

Smart Education’s strength lies precisely in not
relying on a single platform, form of delivery,
language, kind of support or way for learners

to demonstrate what they know. Learners live

in different circumstances. Connectivity may

be uneven. A format may not be accessible. A
language may not reflect the learner’s experience.
Geography, cost, displacement or disruption may
affect how learning continues. Smart Education
takes different forms because people’s lives are
different. A strong system gives learners different
workable ways to participate, receive support,
continue learning and show what they know. The
most advanced tool is not always the most useful
one. A smart system uses the tools, people and
support that allow learning to continue.

China begins with a broad view of Smart
Education. It extends beyond online delivery,
digital platforms or individual Al applications.
The regional reports and the ten indicators show
where Smart Education stands today. China’s
vision looks ahead. In this vision, Al serves as a
catalyst for wider changes in teaching, learning
and the organization of education. China sets out
this future through four connected parts.

1. Cultivating Future Teachers

The first focuses on teachers. Al supported
systems would undertake repetitive tasks such
as elements of lesson planning and grading. This
would allow teachers to devote more time to



mentorship, creativity and deeper educational
interaction. Data informed teaching research
systems would provide teachers with personalized
feedback and support continuing improvement in
their practice. Teachers would increasingly work
as facilitators and innovators within a human and
machine collaborative teaching environment. The
teacher’s role becomes even more important, with
greater emphasis on mentorship, creativity and
educational judgement.

2. Building Future Classrooms

The second focuses on classrooms. China
envisages classrooms in which collaboration
among teachers, students and machines becomes
increasingly common. Artificial intelligence, big
data and virtual simulation would be combined
with modular courses, agile learning groups and
open forms of assessment. The aim is to create
immersive and interactive learning environments
that connect the physical and digital worlds.
Students would participate more actively in
finding, applying and producing knowledge.

3. Creating Future Schools

The third focuses on future schools. Intelligent
technologies would be integrated more deeply
into school administration and governance. Data
informed systems could support decisions about
regional talent needs, university programmes,
educational resources and demographic change.
Al supported assessment could also provide a
broader picture of student growth rather than
relying only on examination results. The vision
includes moral, intellectual, physical, aesthetic and
labour education in this broader understanding of
development.

4. Establishing Future Learning Centres

The fourth focuses on future learning centres.
These centres would be student centred,
interdisciplinary and digitally accessible. They
would bring industry, education and research into
closer contact. Learners could follow personalized
pathways using resources such as MOOCs, virtual
simulations, scenario based learning and project
based learning. The wider aim is to make high

quality learning more broadly available and
support a society in which people can return

to education throughout their lives. Each part
supports the others. Teachers work differently,
classrooms change, schools use information more
extensively and learning becomes more flexible
throughout life.

China also presents the educational changes
associated with Al as a matter for international
cooperation.

Two lessons from China’s experience have wider
relevance. Digital education infrastructure can be
treated as a public resource that widens access to
quality learning. National planning can also leave
room for schools and local communities to test
and adapt new approaches.

China proposes cooperation in three areas.
Ensuring Equitable and Inclusive Access

China proposes sharing high quality educational
resources through platforms such as the National
Smart Education Platform. It also proposes skills
training in developing countries and international
efforts to narrow the digital divide. The test will be
whether these resources are genuinely useful to
learners working in different languages, cultures
and levels of infrastructure.

Promoting Openness and Collaborative
Innovation

The vision calls for joint research and practical
cooperation in digital education technologies.

This includes open language datasets, shared
resource repositories and collaboration in
developing future oriented educational
institutions. International cooperation is essential
to address the technical, educational and ethical
questions raised by Al.

Advancing Al Safety and Ethical Governance

The vision recognizes the risks associated with the
Al divide, privacy, algorithmic bias and unequal



access. It calls for international cooperation on
Al safety standards and ethical guidelines, in
line with the United Nations guidelines. This
returns us to the weakness found across all ten
indicators. Technology is advancing faster than
many education systems can establish and apply
effective rules. China’s vision shows the scale
of change that long term planning can make
possible. Other governments and regions will
bring their own priorities and circumstances to
this international discussion.

The African Union’s Agenda 2063 offers a different
long term perspective. It presents a vision of

an integrated, prosperous and peaceful Africa
built through inclusive growth and sustainable
development. Education, skills, science,
technology and innovation form part of that
wider ambition and of the development of human
and social capacity across the continent. Agenda
2063 offers a broader development framework in
which education, science and technology support
Africa’s long term future.

China’s vision gives detailed attention to future
teachers, classrooms, schools and learning centres.
Agenda 2063 places education, science and
innovation within a broader continental vision.
They are different, but both look beyond the
immediate adoption of another tool or platform.

Both ask what kind of society education should
help build. Smart Education will not have one
future. Regions will make different choices
because their conditions and priorities are
different.

GSENet will continue to build on the collective
experience of its members, bringing more
evidence and experience into the global
discussion about Smart Education. It will

help members compare not only which
technologies are being adopted, but whether
they are improving learning and what makes that
improvement possible. It will bring together what

regions are learning about teachers, language,
infrastructure, public capacity, trust, assessment,
equity and continuity. It can also give members a
place to compare different visions of the future.
GSENet's role is to help members see what each
experience offers, what others may use and what
must remain rooted in local circumstances.

There is no single path to Smart Education. A
system working during conflict is responding to a
different and equally important educational need.
A smallisland state combining radio, print and
online learning is following an approach suited to
its learners and circumstances. They are dealing
with different circumstances and making different
choices. Comparing them helps us see what each
experience adds. In the Pacific, flexibility and local
fit are central. Sub Saharan Africa places language,
culture and independent thought firmly in the
discussion.

The Arab region shows national ambition
alongside the daily work of keeping education
available. Asia shows what public policy and
scale can achieve, as well as what scale may
overlook. Europe connects innovation with
trust, responsibility and clear rules. The United
States offers lessons from rapid and varied
experimentation. Canada shows how geography,
language, community and public support
shape access to learning. Latin America and

the Caribbean show why public institutions
matter when an innovation is expected to

last. The ten indicators show that governance,
teacher preparation, infrastructure, equity, data
protection, collaboration and long term support
work best when developed together.

Taken as a whole, the report shows both the reach
of Smart Education and the work that remains. It
shows education becoming more available and
adaptable. It also brings us back to the question
that matters most:

Are learners understanding what they are
studying, thinking for themselves and able to
move forward? The answer will depend on how
effectively each region connects technology with
educational purpose, prepared teachers, clear



responsibility, strong institutions and real support help turn it into clearer choices, stronger practice
for learners. GSENet is well placed to keep that and better results for learners.
question at the centre of its members’ work and to

Ministry of Education of the People’s Republic
of China. (2025). White Paper on China's Smart
Education.

African Union. (2013). Agenda 2063: The Africa We
Want. African Union Commission.



Global Smart Education Network (GSENet)

Vision To network with leading partners and diverse experts to
promote better education for all.

Mission To create a shared platform that connects organizations
and institutions for intercultural dialogue, leveraging smart
learing technologies to enhance educational excellence and

innovation for all through research, policy development, and
capacity building.
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Smart Education AROUND THE WORLD

Education systems everywhere are asking the same urgent question: How do we harness Al's
potential while safeguarding what matters most? This report answers that question—not from
one perspective, but from seven distinct regional viewpoints, brought together through the
collaborative efforts of GSENet partners worldwide.

While contexts differ significantly, four key messages emerge across all regions.
First, Al should strengthen rather than replace human judgement.

Second, equity remains the defining challenge of Smart Education.

Third, teachers' roles are evolving rapidly.

Fourth, governance has not kept pace with technological change.

While the report aligns with the Education 2030 Agenda, it recognises that emerging
developments beyond 2030 will require education systems to respond to new challenges and
opportunities by looking beyond immediate technological trends, towards long-term thinking
about how education can be more equitable, resilient and responsive to the needs of all
learners.

Contact Information

Email: smartlearning@bnu.edu.cn

Website: https://sli.onu.edu.cn/
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