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Abstract

This review critically synthesizes 43 empirical, conceptual, and policy-driven studies on Al integration frameworks in
education (2021-2025), guided by PRISMA methodology, studies were selected for thematic synthesis based on peer-
reviewed literature sourced from Scopus, ERIC, and Web of Science. The review explores key domains of Al integration,
key findings reveal thematic convergence around pedagogical alignment, ethical Al use, teacher capacity, contextual
relevance for LMICs, and infrastructural considerations. Global frameworks such as UNESCO's Competency Model
and adaptations of TPACK and SAMR dominate the discourse, but often fall short of addressing LMIC-specific realities.
The Educators’ Artificial Intelligence Literacy (EDAIL) framework emerges as a context-sensitive extension, developed
through co-creation with African educators. EDAILs emphasis on the “What, Why, How, and When” of Al use offers a
pragmatic, teacher-centered roadmap, bridging ethical imperatives and pedagogical integration. The study highlights
the urgent need for adaptable, equity-oriented Al strategies in education and positions EDAIL as a scalable model to
guide Al implementation in resource-constrained educational settings.
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1. Introduction

Artificial Intelligence (Al) is increasingly being integrated into
educational systems globally and has recently become a major
discourse for educators, researchers and policy makers alike.
This is driven by the rise and influx of Al tools, particularly as
technologies such as intelligent tutoring systems, predictive
analytics, and generative tools reshape learning environments,
thus raising concerns about how to effectively integrate Al into
the teaching and learning process. From previous years we have
learned that the introduction of new technologies does not always
guarantee improved learning outcomes if strategic adoption is
not employed. Similarly integrating Al into education will not
automatically yield benefits if not strategically and purposively
done. And despite the advancements of AI in Education,
challenges like the digital divide, ethical considerations, and
teacher professional development remain [1,2].

Therefore, the rapid rise of Al technologies and it's use in education
necessitates the reevaluation of traditional practices especially
with regards to pedagogical innovations and digital transformatio.
For the benefits of Al to be realized there is a need for effective
integration into education through strategic frameworks that align
with education goals and ethical considerations. With growing
attention on the transformative potential of artificial intelligence
(AI) in education, researchers have proposed various frameworks
to guide ethical and pedagogically sound integration [3-16].

Underscoring the importance of theoretical frameworks like
constructivist learning theory and the TPACK framework for
effective Al integration. These frameworks address teacher
readiness, curriculum development, and infrastructure, particularly
in low- and middle-income countries (LMICs), where adoption
conditions vary widely suggested that challenges in education
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may arise due to the inappropriate use of Al techniques, changing
roles of teachers and students, as well as social and ethical
considerations.Thus, outlining a plan for integrating Al education
is significant for setting educational direction [16,17].

This systemic review therefore examines literature from 2021 to
2025 on Al integration frameworks in education with the aim to
synthesize the state of knowledge on Al integration frameworks,
particularly with regard to ethical, pedagogical, and socio-
technical considerations. The synthesis of how these frameworks
support education outcomes was done and common themes
were identified. This review summarizes the main findings and
models of Al integration frameworks in education, assessing
their suitability for LMIC settings. Finally, the EDAIL (Educators
Artificial Intelligence Literacy) framework which builds on prior
works to meet the needs in the low- and middle-income countries
(LMICs) was discussed.

2. Methods

A comprehensive systematic review was conducted following

PRISMA 2020 guidelines. Searches were performed in Scopus,

Web of Science, and ERIC databases for publications from

2021 to early 2025. Search terms combined variations of “Al”,

“education”,  “integration”, “framework”, “model”, and

“literacy”. References lists of key papers and relevant policy

reports were also manually screened. Studies were eligible if they:

* Focused on Al integration in formal education (any level,
K-12 to higher education).

*  Proposed or examined a framework/model for integrating
Al into teaching, learning or education systems (including
competency frameworks, implementation guidelines, or
adoption models).

*  Were published 2021-2025 in peer-reviewed sources
(including journals, conference proceedings, or officially
published reports).

* Included either conceptual analysis (theoretical frameworks,
policy guidance)

[ Identification of studies via databases ]
)
5
= Records removed before
2 Records identified from*: screening:
= Databases (n =)~ 2170 > Duplicate records removed
o (n=)~370
1)
—

Records screened
(n=)~1800

Screening

Reports assessed for eligibility
(n=) 100

Studies included in review
(n=) 43

Records excluded**
(n=) ~1700

Reports excluded:
Reason 1 (n =19 ) Full text inaccessible
Reason 2 (n =13 ) teaching Al
Reason 3 (n = 25 ) lacking substantive
frameworks integration into education
systems

Figure 1: PRISMA Flow Diagram of Study Selection for The Systematic Review (2021-2025). A Total of 2,170 Records were Identified;
After Screening and Eligibility Checks, 43 Studies were Included in the Qualitative Synthesis
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Template Source: Page MJ, et al. BMJ 2021;372: n71. Doi:
10.1136/bmj. n71.

Figure 1 illustrates the study selection process in a PRISMA flow
diagram. Excluded studies included those that were purely technical
(e.g. developing an Al algorithm without discussion of educational
integration), opinion pieces lacking substantive frameworks, or not
available in English. Given our focus on integration frameworks,
we also excluded research solely about teaching A7 as a subject
(Al education for computer science students) unless it is explicitly
connected to broader integration into education systems. After the
removal of duplicates, titles/abstracts were screened for relevance,
then the texts were read to determine inclusion.

3. Results and Discussion

3.1. Overview of Included Studies

A total of 43 publications that met our inclusion criteria were
selected from reputable sources such as IEEE, Springer, Taylor &
Francis, Elsevier, MDPI, and others. Inclusion criteria were peer-
reviewed studies published between 2021 and 2025 addressing
Al integration in formal educational settings. Of these, ~30
publications presented conceptual or theoretical frameworks for
Al integration (including policy guidelines and models), and
~13 sources included international agencies which published
competency frameworks and strategy recommendations, as well
as academic research articles and a few conference proceedings, a
few were empirical studies evaluating Al interventions or teacher
adoption in educational settings. Exclusion criteria were non-peer-
reviewed documents, purely technical papers without pedagogical
relevance, and articles unrelated to education. Due to lack of effect
size data, a qualitative thematic synthesis was adopted.

A summary of the major Al integration frameworks that emerged
was done, thenadditional themes and frameworks specific to
LMIC contexts were highlighted. Due to lack of effect size data, a
qualitative thematic synthesis was adopted.

3.2. Framework Types and Key Features

Multiple frameworks have been developed to guide the integration
of artificial intelligence in education. A recurrent theme is that
Al in education should be implemented in a human-centered,
ethical, and pedagogically sound way. Most of these frameworks
address K-12, higher education, and professional education, with
tailored approaches for each context. The frameworks range from
conceptual (complex adaptive systems, ED-AI Lit) to practical
(Intelligent-TPACK, AI-LMS, curriculum models in medical

education).Most frameworks emphasize the need for ethical
considerations, teacher professional development, curriculum
integration, and student engagement (Allen & Kendeou, 2023;
Celik, 2022; Kazimova et al., 2025; Alotaibi, 2024).Common
challenges include data privacy, algorithmic bias, equitable access,
and the need for ongoing faculty training.

Xu and Ouyang (2021) along with Allen and Kendeou (2023)
have proposed foundational models for categorizing the functions
of artificial intelligence in the field of education. Chee et al.,
(2024) created a comprehensive competency framework for Al
literacy, focusing on essential competencies and sub-competencies
for different learner groups. This ED-AI Lit framework includes
six components: Knowledge, Evaluation, Collaboration,
Contextualization, Autonomy, and Ethics. Drawing on established
theories from business communication and educational technology,
framework provides comprehensive guidance for designing
engaging learning experiences.

The framework is exemplified through various tasks, including
role-playing with AI chatbots, analyzing nonverbal cues,
communication simulations, interactive presentation assessments,
and collaborative Al-supported projects. Review not only examines
the technological integration but also evaluates how AI-LMS
systems contribute to sustainable development in higher education
through reduced resource consumption, improved accessibility,
and enhanced educational equity. In the context of mobile
learning (mLearning), it is crucial that research examines the
pedagogically sound integration of artificial intelligence (Al) into
mLearning environments. According to artificial intelligence (AI)
has become more prominent in children's lives, many researchers
and practitioners emphasize the importance of integrating Al as
learning content in K-12 education.

They note that despite recent efforts in developing Al curricula
and guiding frameworks, educational opportunities often do not
provide equally engaging and inclusive learning experiences for all
learners.Song et al. (2024) proposed a new framework to promote
equality and equity in Al education. Similarly, Yim (2024) states
that recent developments in age-appropriate Al learning tools
have extended Al literacy to primary schools, but Al literacy
frameworks for this age group remain underdeveloped. Thus,
his study proposes a new inclusive Al literacy framework aimed
atguiding policymakers and curriculum designers to implement
holistic Al literacy education for young students.

Framework/Domain Key Components/Criteria

Reference

Complex Adaptive Systems

Al as new subject, direct mediator, or supplementary assistant;
impacts on relationships and learning processes.

Xu & Ouyang, 2021

Al Literacy (ED-AI Lit)
Autonomy, Ethics.

Knowledge, Evaluation, Collaboration, Contextualization,

Allen & Kendeou, 2023

Medical Education Curricula

General and specialty-specific Al curriculum frameworks; focus
on foundational knowledge and skills

Tolentino et al., 2024
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reliability, ethics.

Intelligent-TPACK Extension of TPACK with ethical aspects; interplay of Celik, 2022
technological, pedagogical, and content knowledge.
Communication Skills Personalized learning, skill development, academic integrity, data | Phan, 2024

Business Communication

Social presence, cognitive load, constructivist principles, faculty
training, curriculum integration.

Riapina, 2023

AI-LMS Integration

Personalized learning, adaptive assessment, learning analytics,
ethical/data privacy, faculty training.

Alotaibi, 2024

K-12 Integration

Student performance, teaching, selection, behavior tasks; focus

Zafari et al., 2022

on ML and ITS.
Competency Framework for Al Variations by Different Learner Groups and an Implied Learning | Chee et al., 2024
Literacy Pathway.
mLearning a framework summarizing mLearning attributes, functionalities, | Moya & Camacho, 2024

and their impact on transversal learning principles.

Learning Design

examples of Al education.

includes the core component of Al learning content (i.e., five
big ideas), anchored by the three UDL principles (the "why,"
"what," and "how" of learning), and six praxes with pedagogical

Song et al., 2024

Al competency reference framework for national competency development and UNESCO 2024
training programs.

Technology education a framework for integrating Al focusing on problem-solving, Lim 2024
design, development, and evaluation, to support learners'
development of technological knowledge and critical thinking.

Primary School new conceptual framework that acknowledges both human and Yim, 2024.

non-human agents in Al literacy education for young students.

Table 1: Reviewed Al Frameworks and Key Components

3.3. Global AI Integration Frameworks (2021-2025)

Global frameworks, such as UNESCO’s competency guidelines
and the OECD's Al Literacy Framework, emphasize ethical,
human-centered Al usage in classrooms. These trends are mirrored
and extended in LMIC-focused models, which incorporate
accessibility, cultural relevance, and infrastructure considerations.
The UNESCO AI Competency Framework for Teachers outlines
five key competency areas for teachers: (1) a human-centered
mindset, (2) ethics of Al (3) Al foundations and applications,
(4) Al pedagogy, and (5) Al for professionals. An important
point is that Al should complement, not replace, teachers; the
framework emphasises teachers' irreplaceable role and the
necessity to incorporate Al in ways that empower (rather than de-
skill) educators.UNESCO recommends that countries include Al
competences into their national strategies, invest in infrastructure
and governance initiatives. For example, they emphasise the
need of providing ubiquitous internet access and data privacy
protections as preconditions. Overall, UNESCO's frameworks
lay the groundwork for ethical Al literacy and capacity building
in education, with an emphasis on equity and human oversight
[18,19].

Another category of frameworks explore how educators may use
Al tools into their teaching practices. Conceptual models like
TPACK and SAMR have been repurposed to inform Al integration.
Many researchers have leveraged these established educational
technology frameworks to conceptualise Al integration. TPACK

(Technological Pedagogical Content Knowledge) gives a lens
into the interplay between a teacher's understanding of content,
pedagogy, and technology, implying that effective integration
occurs at the intersection of these domains. The SAMR paradigm
(Substitution-Augmentation-Modification-Redefinition)  covers
many stages of technology adoption, ranging from direct
substitution to revolutionary new activities [20,21].

These models, which were initially designed for broad ed-tech
integration, are being updated and enhanced for the Al age. Illustrate
this in a TESOL setting by utilising TPACK to assure pedagogical
alignment of Al tools and SAMR to assess the transformational
influence of AI on language teaching tasks. They believe that
instructors must address Al's sociopolitical, ethical, and cultural
elements - for example, being mindful of biases in Al-generated
feedback or uneven access - while using these technologies for
automation and personalisation [22].

Aside from pedagogy-focused approaches, several frameworks
emphasise Al readiness at the organisational and policy levels.
For example, Yang, Zhang, Sun,et al. (2025) underscored the
predominantly technology-driven nature of Al in education
research, emphasizing the necessity for frameworks that consider
institutional adoption factors and teacher acceptance. Riapina
(2023) discusses practical considerations for implementation,
including technological infrastructure, faculty training, ethics,
curriculum integration, and assessment strategies.
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4. Thematic Synthesis

A qualitative thematic synthesis of the conceptual frameworks and
case studies was conducted. Several recurring themes and best-
practice recommendations emerged:

4.1. Pedagogical Alignment

A recurring theme across the literature is the alignment of Al
tools with sound pedagogical practices. Theoretical models such
as TPACK and constructivist learning theory are frequently used
to guide effective Al integration. Frameworks such as Intelligent-
TPACK and Al Literacy (ED-AI Lit) stress that Al must support—
not replace—evidence-based instructional strategies. Xu and
Ouyang emphasized that Al's utility in education hinges on its
integration with active learning, inquiry-based instruction, and
personalized feedback loops [23].

Thus, maintaining a balance between Al and human interaction
in learning environments is recommended. These frameworks
often adapt existing educational technology models like TPACK
and SAMR to the context of Al-driven tools. Al enables tailored
learning paths, adaptive assessments, and personalized feedback,
improving student engagement, motivation, and academic
performance [24-27].

4.2. Ethical and Responsible Use

The potential of Al in education has been examined, revealing
significant possibilities. However, challenges persist, including
ethical concerns related to data privacy, inherent biases within
Al systems and the risk of over-reliance on automation, which
impedes its widespread adoption. Nearly all reviewed frameworks
underscore the importance of ethical considerations, encompassing
fairness, transparency, data privacy, and bias mitigation. Sytnyk
and Podlinyayeva (2024) state that while Al in education offers
data-driven insights, addressing ethical considerations, equity
issues, and technical limitations is crucial for effective integration.
The ED-AI Lit framework integrates these ethical dimensions as
foundational to teacher and student Al literacy [28,29].

Responsibility in design and deployment is seen as crucial for
trust-building, especially in contexts where data protection
laws may be limited. Many frameworks call for establishing
guidelines or “Al ethics committees” in education departments
to vet Al tools and the need for enhanced accountability and
transparency in Al applications. Data privacy, algorithmic bias,
and ethical deployment of AI remain significant challenges,
necessitating ongoing attention and the development of robust
ethical frameworks. The theme of human oversight is also
strong: Al should augment human decision-making, not replace
it blindly. This is especially important when Al is used for high-
stakes tasks (like grading or student monitoring). By addressing
these key aspects, educators can harness the full potential of Al
while mitigating risks and ensuring equitable access to Al-driven
educational resources [30,31].

4.3. Teacher Professional Development
Teacher readiness is consistently identified as a critical enabler

of effective Al integration and the need for faculty training were
also identified. Frameworks emphasize not only technological
competence but also pedagogical fluency in evaluating when and
how Al tools can be used appropriately. The Intelligent-TPACK
model proposes a merged knowledge base that combines Al
understanding with subject-specific and instructional expertise.
If teachers lack understanding or confidence in Al, even the best
tools will go unused or misused. Hence, frameworks (global and
LMIC) insist on robust PD programs to improve teachers’ Al
literacy (both technical and pedagogical).

Teachers should learn not just how to operate Al tools, but when
to appropriately integrate them into lesson plans, how to interpret
Al outputs, and how to address students’ questions about Al. In
LMICs, training often needs to start with basic digital skills and
gradually introduce Al concepts. The reviewed literature suggests
co-designing training with teachers (as done in with EDAIL
model) to ensure relevance. This novel ED-AI Lit framework
includes six components: Knowledge, Evaluation, Collaboration,
Contextualization, Autonomy, and Ethics. This framework stresses
the importance of developing a deep understanding of how Al
systems function, critically evaluating their implications, and
fostering collaborative relationships between individuals and Al

4.4. Infrastructure and Accessibility

Infrastructure was repeatedly cited as both a constraint and a
determinant of success in Al integration, particularly in LMIC
discussions, the basic issue of access is a theme. Tolentino et
al. (2024) highlight the importance of cloud-based platforms,
affordable hardware, and mobile-friendly applications. Frameworks
that fail to consider these realities risk exacerbating digital divides.
Frameworks often include an assessment of a school’s or region’s
digital infrastructure readiness (hardware, connectivity, power,
etc.) as a prerequisite for Al integration. Many LMIC-targeted
models propose scalable solutions noting that without equitable
access, Al integration can exacerbate educational inequalities, a
point raised in multiple studies and policy briefs [32].

Thus, a “framework” in these contexts sometimes includes a staged
plan for infrastructure upgrades or leveraging existing ubiquitous
tech (e.g. using Al on smartphones since they are more common
than computers in some countries). Ensuring equitable access to
Al-powered tools and addressing the digital divide are critical for
maximizing the benefits of Al in education [33,34].

4.5. Curriculum and Content Integration

There is an emphasis on embedding Al-related activities into the
curriculum in an interdisciplinary way [35]. Frameworks such
as ED-AI Lit advocate for culturally responsive pedagogy and
inclusive language design further propose the customization of
Al-driven content to align with local curriculum standards and
cultural narratives. While Riaz, & Mushtaq focuses on technology
acceptability, and material customization.

Thematic analysis also shows a split between two approaches:
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“Teaching with AI” (using Al to enhance how existing subjects are
taught) versus “Teaching about AI” (imparting knowledge of Al
itself). The consensus is that both are needed. Students should use
Al as a learning aid but also be taught about the Al — how it works
and its implications — to become informed citizens.Al chatbots
and conversational agents are effective for content and language
integrated learning, providing interactive and culturally relevant
educational experiences [36,37].

4.6. Contextual Relevance in LMICs

Only a subset of the literature explicitly addresses LMIC contexts.
Cai et al. (2024) identify unique challenges such as infrastructural
instability, limited digital literacy, and language diversity. The
need for low-bandwidth, locally relevant Al tools is clear. Xu and
Ouyang (2021) also note that Al policies developed in high-income
countries often fail to translate into scalable solutions for low-
resource settings.Another common theme is the need to bolster
Al literacy and teacher training in developing regions. Kathala
& Palakurthi (2025) proposed a comprehensive Al Literacy
Framework for Developing Nations, unveiled at an international
conference. They identify that many developing nations struggle
with “limited infrastructure, insufficient educational resources,
and gaps in policy frameworks”, which hinder adoption of Al
in schools. Their framework calls for integrating Al literacy
into curricula, training educators, and forging public-private
partnerships to bridge the Al divide between developed and
developing countries.

In essence, it’s not enough to introduce Al tools; LMICs must
simultaneously invest in upskilling teachers (so they can use Al
effectively) and ensure local relevance (Al that works in low-
resource classrooms, multilingual settings, etc.). This resonates
with UNESCO’s emphasis that digital inequities must be addressed
— otherwise Al may widen gaps. For example, UNESCO’s 2024
frameworks stress inclusion and cultural context. Culturally
responsive Al in education was highlighted as an emerging

necessity: Al should respect and include local knowledge and not
inadvertently propagate a one-size-fits-all approach to learning.
Encouraging collaboration between governments, universities,
and startups in LMICs to develop Al tools tailored to local needs.

The consensus in the literature is that contextualization is key.
Frameworks developed in high-income contexts must be adapted
to local curricula, languages, and cultural values in LMICs.
Furthermore, ethical Al use is a universal concern but takes on
specific nuances in LMICs — for instance, ensuring Al does not
sideline indigenous knowledge, and that data used by Al is handled
securely in countries without strong privacy laws. Recognizing this,
some LMIC-oriented frameworks explicitly include community
stakeholders in designing Al interventions (a participatory
approach) and emphasize low-cost, offline Al solutions (given
unreliable internet). By synthesizing these themes, we see that
Al integration frameworks, whether global or LMIC-specific,
are multi-faceted. They are not just technical blueprints but cover
people, practices, and policies. This holistic approach — combining
infrastructure, skills, pedagogical strategies, and governance — is
considered essential for sustainable integration.

5. The EDAIL Framework

The Educators’ Artificial Intelligence Literacy (EDAIL) framework
responds to the gaps identified in earlier models by centering
teachers in LMICs. The framework builds on the insights of these
existing models by focusing on teacher agency, ethical awareness,
and pedagogical purpose in Al use.It emphasizes four core
domains: What (foundational Al knowledge), Why (pedagogical
purpose), How (instructional integration), and When (appropriate
use). EDAIL guides teachers in LMICs through meaningful Al
integration, it exemplifies a bottom-up model for context-aware
Al integration. EDAILunique emphasis on timing and ethical
implementation expands upon prior frameworks by translating
abstract principles into actionable steps.

Rubric Dimension

Criteria

WHAT — Understanding of Al Tools

Identifies Al tools relevant to teaching and learning

WHY - Articulation of Purpose

Explains purpose of Al use in teaching

WHEN - Timing in Teaching Cycle

Identifies when to integrate Al

HOW — Pedagogical Application & Ethics

Demonstrates pedagogically sound, ethical use

Table 2: The EDAIL Framework for Al integration

EDAIL’s design centers on the “What, Why, How, When” of Al

integration in pedagogy:

*  WHAT: Helping teachers understand what Al is (core concepts
and tools) and what it can and cannot do in an educational
context. This demystifies Al, grounding it in concrete
classroom applications rather than abstract hype. It builds on
global Al literacy frameworks, but translates them into terms
and examples accessible to teachers (e.g. explaining an Al
tool like a language model in simple language and subject-

specific examples).

e WHY: EDAIL’s most distinctive emphasis is on the
purpose — ensuring teachers ask “Why am I using this Al
tool?” before adoption. This echoes the human-centered
mindset from UNESCO (2024) and the calls for pedagogy-
first integration. EDAIL stresses that Al should serve clear
educational goals (such as enhancing learning experiences,
enabling differentiated instruction, providing timely feedback,
or easing administrative load). By articulating the “why”,
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teachers avoid using Al just because it’s trendy; instead, usage
is tied to improving outcomes or efficiency in specific ways.
This focus on purpose-before-tech extends prior frameworks
by making explicit the reflective practice that teachers in
LMIC (and everywhere) should engage in. It resonates with
the principle of “pedagogy leads, technology follows” found
in earlier ed-tech models.

*  HOW: EDAIL provides guidance on #ow to integrate Al tools
effectively into teaching practice. This includes pedagogical
strategies (e.g. how to use an Al tutor in a lesson plan, how
to interpret Al analytics dashboards for student data) and
management issues (classroom management when students
use Al, addressing academic integrity concerns, etc.). In doing
so, it builds on frameworks like TPACK/SAMR by offering
concrete integration examples at different levels. For instance,
an EDAIL guide might show how a biology teacher can use
an Al simulation (technology) to enhance inquiry-based
learning (pedagogy) about photosynthesis (content), aligning
with TPACK intersections and aiming for a modification/
redefinition level in SAMR. It also incorporates ethical how-
tos (e.g. how to check Al outputs for bias, how to explain
AT’s limitations to students), extending responsible Al use
principles into actionable classroom routines. Essentially,
EDAIL bridges high-level framework ideals with practical
steps and lesson designs that teachers can implement.

*  WHEN: Another novel aspect is discussing when is the optimal
time and scope to introduce Al — both in a teacher’s workflow
and in student learning progressions. This acknowledges
that timing can impact effectiveness: for example, when in a
learning unit should Al tools be used (perhaps after students
have some foundational knowledge, Al can help with practice
and extension)? Or when should teachers rely on Al vs. human
intervention (maybe using Al for initial feedback but a teacher
for deeper guidance)? By addressing “when,” EDAIL extends
prior models that often focused on static competencies, adding
a dynamic dimension of sequencing and appropriateness.
This is particularly relevant in LMIC contexts where teacher
bandwidth is limited — knowing when not to use Al (to avoid
overload or misuse) is as important as knowing when to use it.

Moreover, EDAIL situates itself in the LMIC reality by
emphasizing resource-sharing and community. It encourages
teacher communities to share Al integration experiences, localize
content, and support one another (creating a peer network similar
to existing ICT teacher communities, but focused on Al). It also
explicitly calls for low-cost solutions and open-source Al tools
to mitigate the cost barriers for schools — a practical extension
beyond frameworks that assume availability of latest technologies.
In doing so, EDAIL extends global frameworks like UNESCO’s
by adding concrete tactics for implementation in low-resource
schools, from offline Al packages to creative reuse of available
tech (like using simple SMS-based Al tutors where smartphones
aren’t available).

Finally, EDAIL’s development process — a co-creation lab with
teachers — is itself a methodological extension of prior top-down

frameworks. It embodies a bottom-up approach, ensuring the
framework is informed by teachers’ real challenges and insights.
This addresses a critique that some global frameworks, while
excellent on paper, may not fully resonate with on-the-ground
needs of teachers in, say, a rural African classroom. EDAIL, being
co-designed with those educators, serves as a translation of high-
level principles into the local pedagogical language of teachers.
That ethos, championed by EDAIL, encapsulates how it builds on
previous frameworks’ call for purposeful, ethical integration and
pushes it into practical, teacher-led action in LMIC contexts.

6. Conclusion

This review illustrates that while many Al integration frameworks
exist, few are tailored to the specific constraints and opportunities
of LMICs. The EDAIL framework advances the field by
translating high-level principles into actionable strategies for
teachers working in resource-constrained environments. The
EDAIL framework exemplifies the next generation of integration
models: it synthesizes global best practices and local insights,
giving educators a structured yet flexible roadmap to navigate the
Al revolution with purpose and confidence. By building on prior
frameworks and tailoring them to context, EDAIL and similar
initiatives aim to ensure that Al in education truly becomes a tool
for inclusive innovation — enhancing teaching and learning for
all, rather than a few, and doing so in a way that is pedagogically
sound and ethically grounded. Al integration in education requires
frameworks that are not only ethically sound and pedagogically
grounded but also adaptable to diverse global contexts, with
EDAIL emerging as a practical and scalable model for LMICs by
offering an actionable model suited to diverse global and resource-
constrained contexts. Future research should focus on validating
such frameworks across varied education systems and exploring
long-term learning impacts [38-40].
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