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Abstract

The rapid integration of artificial intelligence (Al) into education requires
teachers to develop competencies that extend beyond technological
familiarity toward meaningful pedagogical integration. This study aims to
compare teachers’ Al readiness in Indonesia and Malaysia by examining Al
Literacy and AI-TPACK and identifying whether technological
understanding and pedagogical integration develop in the same direction. A
quantitative comparative design was employed involving 600 teachers,
consisting of 300 respondents from Indonesia and 300 from Malaysia. Data
were collected through a structured questionnaire measuring Al Literacy,
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June 20, 2026 statistically significant. This finding indicates that stronger Al knowledge
and technological familiarity do not necessarily correspond to stronger
pedagogical integration. The study contributes to the extension of TPACK
theory into the Al context by proposing a dual-dimensional perspective of
teacher Al readiness, in which Al Literacy provides the technological
foundation while AI-TPACK represents the capacity to translate Al
knowledge into meaningful pedagogical and curricular practice. The
findings highlight the importance of context-sensitive teacher development
rather than a technology-first approach.
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INTRODUCTION

The rapid development of artificial intelligence (Al) is transforming contemporary
education and challenging educational systems to reconsider how curriculum, teaching,
learning, and assessment are designed (Nurul et al., 2026; Thi et al., 2025). The emergence
of generative Al has moved educational technology beyond conventional digitalization,
enabling the generation of learning materials, personalized feedback, learning support,
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and assistance in instructional planning and assessment (Alenezi, 2023; Yuliana et al,,
2026). Consequently, curriculum transformation in the Al era is not simply about adding
new technologies to existing curricula but requires reconsidering the competencies,
learning experiences, and pedagogical practices needed to prepare students for an
increasingly Al-mediated society (Ichsan & Susanti, 2025; Niemeld, 2022). UNESCO
emphasizes that the integration of Al into education should remain human-centred,
emphasizing human agency, ethical responsibility, inclusion, and meaningful learning
rather than technological adoption alone (Bauwens & Cortellazzo, 2025; Nurul et al,,
2026).

This transformation has significant implications for teachers because curriculum
policies ultimately become meaningful through classroom practice (Adebayo et al., 2026;
Roblek et al., 2021). Teachers are no longer positioned merely as transmitters of
knowledge but increasingly as learning designers, facilitators, evaluators, and ethical
mediators of Al-supported learning (Kayanja et al., 2025; Suwandi, 2025). UNESCO's Al
Competency Framework for Teachers identifies several dimensions of teacher
competency, including a human-centred mindset, Al ethics, Al foundations and
applications, Al pedagogy, and Al for professional learning (Amin et al., 2025; Marzano,
2026). These dimensions indicate that teacher readiness for Al integration involves more
than technical skills. Teachers need sufficient knowledge, pedagogical competence,
confidence, ethical awareness, and professional capacity to determine when and how Al
can be incorporated into curriculum implementation.

Recent empirical studies have demonstrated that teacher readiness remains a
critical challenge in Al integration (Hadi et al., 2026; Sibawaihi et al., 2025). Teachers may
show positive attitudes toward Al while still experiencing limitations in Al knowledge,
technological competence, pedagogical integration, professional development, and
institutional support. Research involving K-12 teachers, for example, has identified gaps
in Al-related technological and content knowledge, while emphasizing the importance of
pedagogical knowledge and teachers' attitudes toward Al (Fahmi Husein, Moh Solikul
Hadi, 2024; Moh. Solikul Hadi, Alifia Azzahra Budi, Ali Kuswadi, 2025). These findings
suggest that successful Al integration cannot be achieved through technology provision
alone. Teacher readiness must therefore be understood as a multidimensional construct
that connects technological competence with pedagogical and ethical capabilities.

The issue becomes particularly important when examined across different national
education systems. Al-driven curriculum transformation does not occur in a uniform
context because curriculum policies, teacher education, professional development,
infrastructure, institutional support, and educational cultures differ between countries.
Indonesia and Malaysia provide a relevant comparative context because both countries
share geographical proximity and cultural connections while maintaining different
educational policies and institutional arrangements (Chu, 2025; Luthfi Assagaf, 2026).
Comparing teacher readiness in these two countries can therefore provide insights into
whether challenges associated with Al-driven curriculum transformation are broadly
shared or shaped by specific national contexts.

In Indonesia, educational digital transformation has increasingly encouraged
schools and teachers to incorporate technology into teaching, learning, and educational
management (Haningsih et al.,, 2026; Rukin et al., 2025; Xin et al., 2025). However, the
emergence of generative Al introduces new challenges that extend beyond conventional
digital literacy. Teachers need to develop Al-specific competencies, understand the
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pedagogical possibilities and limitations of Al, and address ethical issues such as academic
integrity, bias, privacy, and responsible use (Arif et al., 2025; Yuliana et al., 2026). Similar
developments can be observed in Malaysia, where digital education initiatives increasingly
emphasize technology-enhanced learning and the development of future-oriented
competencies (Amin et al., 2025; Ichsan & Susanti, 2025; Nurul et al., 2026). Nevertheless,
teacher readiness remains influenced by knowledge, skills, attitudes, professional
preparation, infrastructure, and institutional support. These similarities and differences
make Indonesia and Malaysia valuable contexts for comparative investigation.

Despite the growing body of literature on Al in education, several gaps remain. First,
much of the existing research focuses on Al adoption, acceptance, literacy, or teachers'
perceptions rather than examining teacher readiness as an integral component of
curriculum transformation. Second, many studies are conducted within a single national
or educational context, limiting understanding of how teacher readiness may differ across
countries (Halim et al, 2025; Sailer & Homner, 2019). Third, although international
frameworks have established important competencies for Al-enabled education, empirical
studies connecting these competencies with the practical implementation of curriculum
transformation remain limited, particularly in Southeast Asian contexts (Luthfi Assagaf,
2026; Maulana et al.,, 2024). Therefore, further comparative research is needed to examine
teacher readiness not simply as readiness to use Al tools, but as readiness to participate in
broader curriculum transformation.

This study addresses these gaps by examining and comparing teacher readiness for
Al-driven curriculum transformation in Indonesia and Malaysia (Faizin et al., 2025;
Syarifudin & Muttaqin, 2025). The study conceptualizes teacher readiness as involving Al-
related knowledge, technological and pedagogical competence, confidence, attitudes, and
ethical awareness required to translate Al-related curriculum changes into meaningful
educational practices (Mat et al, 2026; Sibawaihi et al., 2025). The comparative
perspective allows the study to identify both common patterns and contextual differences
between Indonesian and Malaysian teachers.

The novelty of this study lies in positioning teacher readiness within the broader
framework of Al-driven curriculum transformation rather than treating Al merely as a
classroom technology. It also contributes comparative evidence from Indonesia and
Malaysia, two closely connected Southeast Asian educational contexts with different policy
and institutional environments. By integrating technological, pedagogical, and ethical
dimensions, the study seeks to provide a more comprehensive understanding of the
competencies required for teachers to respond effectively to curriculum transformation in
the Al era.

Accordingly, this study aims to analyze and compare teacher readiness for Al-driven
curriculum transformation among teachers in Indonesia and Malaysia and to identify the
dimensions that most strongly characterize such readiness. The study is expected to
contribute to the development of curriculum policy and teacher professional development
by providing evidence for designing Al-related educational strategies that are
technologically adaptive, pedagogically meaningful, ethically responsible, and responsive
to national educational contexts.



METHOD

This study employed a quantitative comparative design to examine teacher
readiness for Al-driven curriculum transformation in Indonesia and Malaysia
(Stadtlander, 2009). The study focused on the relationships between Al literacy, Al-
TPACK, ethical Al awareness, institutional support, teacher readiness, and Al-driven
curriculum transformation. A comparative approach was used to identify differences in
teacher readiness and the factors associated with it across the two national contexts.

The participants were teachers from formal educational institutions in Indonesia
and Malaysia who had experience using digital technologies in teaching and learning.
Participants were selected using purposive sampling based on their teaching status and
exposure to digital or Al-based educational technologies (Creswell, 2023). Data were
collected through a structured questionnaire using a five-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). The instrument consisted of 30 items measuring
six constructs: Al literacy, AI-TPACK, ethical Al awareness, institutional support, teacher
readiness, and Al-driven curriculum transformation. The items were adapted from
relevant literature and reviewed by experts in educational management, curriculum
studies, and educational technology to establish content validity. For the cross-national
comparison, the questionnaire was translated and checked to ensure conceptual and
linguistic equivalence between the Indonesian and Malaysian versions (Creswell, 2018).

Data were analyzed using Partial Least Squares Structural Equation Modeling (PLS-
SEM) with SmartPLS. The measurement model was assessed through outer loadings,
Cronbach's alpha, composite reliability, Average Variance Extracted (AVE), and
Heterotrait—-Monotrait ratio (HTMT) to establish reliability, convergent validity, and
discriminant validity. The structural model was evaluated using variance inflation factor
(VIF), path coefficients, coefficient of determination (R?), effect size (f?), predictive
relevance (Q?), and bootstrapping with 5,000 resamples to determine the significance of
the hypothesized relationships (Cristache et al., 2025; Roblek et al., 2021). The mediating
role of teacher readiness was examined through indirect effects. Finally, a multi-group
analysis was conducted to compare the structural relationships between Indonesian and
Malaysian teachers. Before the comparison, measurement invariance was assessed to
ensure that the constructs were measured equivalently across the two groups.

RESULT AND DISCUSSION
Result

Respondent Characteristics and Descriptive Findings

The study involved 600 teachers from Indonesia and Malaysia, with an equal
distribution of 300 respondents from each country. The comparative dataset was
structured to examine teachers' readiness for Al-driven curriculum transformation
through several dimensions, including Al literacy, AI-TPACK, ethical Al awareness,
institutional support, teacher readiness, and Al-driven curriculum transformation. The
balanced distribution of respondents provides an appropriate basis for comparing the two
national contexts. The dataset records country, gender, age, teaching-related
characteristics, Al experience, and responses to 30 substantive questionnaire items
representing the six dimensions of the study.



The descriptive analysis indicates that the overall mean of Al Literacy was 3.256
(SD = 0.118). When examined by country, Indonesian teachers obtained a mean score of
3.236 (SD = 0.109), whereas Malaysian teachers obtained a higher mean score of 3.276
(SD = 0.124). This difference indicates that Malaysian teachers demonstrated somewhat
higher Al literacy than their Indonesian counterparts. In contrast, AI-TPACK showed a
relatively high overall mean of 3.921 (SD = 0.118). Indonesian teachers recorded a mean
of 3.959 (SD = 0.104), while Malaysian teachers recorded a mean of 3.883 (SD = 0.118).
Thus, although Malaysian teachers demonstrated higher Al literacy, Indonesian teachers
showed higher AI-TPACK scores.

Comparative Analysis between Indonesia and Malaysia

An independent-samples comparison was conducted to determine whether the
observed differences between Indonesian and Malaysian teachers were statistically
significant. The results reveal a significant difference in Al Literacy between the two
countries, with Malaysian teachers scoring higher than Indonesian teachers. The
difference was statistically significant, ¢(587.77) = -4.186, p <.001. The mean difference of
approximately 0.040 points indicates that the Malaysian group demonstrated a modest
but statistically reliable advantage in Al literacy.

A statistically significant difference was also found for AI-TPACK. Indonesian
teachers reported higher AI-TPACK scores than Malaysian teachers, and the difference
was substantial in statistical terms, £(587.61) = 8.330, p < .001. The mean difference was
approximately 0.076 points, favoring Indonesian teachers. These findings indicate that the
two national groups exhibit different profiles of Al-related competence: Malaysian
teachers tend to demonstrate stronger general Al literacy, whereas Indonesian teachers
demonstrate stronger integration of Al knowledge with technological, pedagogical, and
content-related knowledge.

Distribution of the Remaining Constructs

The analysis of the remaining dimensions requires particular attention. Ethical Al
Awareness and Institutional Support produced identical mean scores of 4.000 for both
Indonesian and Malaysian teachers, with zero observed standard deviation. Similarly,
Teacher Readiness produced an identical mean of 3.200 for both groups, while Al-Driven
Curriculum Transformation produced an identical mean of 3.000 across all respondents.
Consequently, there was no observable variance in these constructs within the current
dataset.

Because statistical tests of relationships and group differences require meaningful
variation in the measured variables, inferential analysis for these four constructs cannot
be interpreted in the conventional manner. In particular, correlation, regression, and
structural-equation estimates involving completely invariant constructs would not
provide meaningful empirical evidence. Therefore, the comparative results that can be
validly reported from the current dataset are primarily associated with Al Literacy and Al-
TPACK.

Summary of Comparative Findings

Taken together, the findings reveal a differentiated pattern of teacher readiness
between Indonesia and Malaysia. The Malaysian group demonstrates significantly higher
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Al Literacy, while the Indonesian group demonstrates significantly higher AI-TPACK. The
results suggest that teacher readiness for Al-driven curriculum transformation is not
necessarily represented by a single homogeneous competency. Instead, different national
contexts may exhibit different strengths across dimensions of Al-related teacher
capability. The findings provide an initial empirical basis for understanding comparative
teacher readiness, while the invariant responses observed in several other constructs
indicate that the measurement data should be examined further before conducting a
complete structural model or mediation analysis.
PLS-SEM MODEL
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The findings reveal differences in teachers’ readiness to integrate artificial
intelligence (Al) into curriculum development between Indonesia and Malaysia. For Al
Literacy, Malaysian respondents obtained a higher mean score (M = 3.276) than
Indonesian respondents (M = 3.236). This difference was statistically significant (Welch’s ¢
=-4.186, p < 0.001), indicating that teachers in Malaysia demonstrated relatively stronger
Al literacy within the present sample. This finding suggests that teachers’ ability to
understand, utilize, and interact with Al technologies represents an important foundation
for Al-driven curriculum transformation.

In contrast, the AI-TPACK dimension showed the opposite pattern. Indonesian
respondents reported a higher mean score (M = 3.959) than Malaysian respondents (M =
3.883), with the difference also being statistically significant (Welch’s t = 8.330, p < 0.001).
This finding is particularly noteworthy because higher Al literacy does not necessarily
translate directly into stronger pedagogical integration of Al. Indonesian teachers in this
dataset demonstrated a relatively stronger capacity to connect Al-related technological
knowledge with pedagogical knowledge and subject-matter content.

Overall, the comparative findings indicate an interesting pattern: Malaysia
demonstrates relatively stronger Al Literacy, whereas Indonesia demonstrates relatively
stronger AI-TPACK. This suggests that Al-driven curriculum transformation depends not
merely on teachers’ technical understanding of Al but also on their ability to translate Al
knowledge into appropriate pedagogical practices and curriculum content. In other words,
knowing about Al and knowing how to teach with Al represent related but distinct
dimensions of teacher readiness.
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Nevertheless, the findings should be interpreted cautiously because the constructs
of Ethical Al Awareness, Institutional Support, Teacher Readiness, and Al-Driven
Curriculum Transformation in the current dataset show constant or virtually invariant
values. Consequently, these constructs do not provide sufficient variance for reliable
inferential or structural analysis using PLS-SEM. Therefore, the most defensible empirical
findings from the current dataset concern the comparative dimensions of Al Literacy and
AI-TPACK, while the proposed PLS-SEM relationships involving the other constructs
should be presented as a conceptual model unless the underlying data are revised to
provide adequate variability.

Discussion

The present study provides an important comparative perspective on teachers’
preparedness for Al-driven curriculum transformation in Indonesia and Malaysia. The
findings reveal a distinctive pattern: Malaysian teachers reported significantly higher Al
Literacy, whereas Indonesian teachers demonstrated significantly higher AI-TPACK. This
result is theoretically important because it suggests that teachers’ general ability to
understand and use Al is not necessarily equivalent to their capacity to integrate Al into
pedagogical and curricular practices. Rather than representing a single-dimensional form
of readiness, Al readiness appears to consist of at least two complementary dimensions:
understanding Al as a technology and integrating Al as a pedagogical resource.

The higher Al Literacy observed among Malaysian teachers is consistent with the
emerging conceptualization of Al literacy as a combination of knowledge, understanding,
critical evaluation, and appropriate use of Al technologies. Recent literature emphasizes
that Al literacy should not be reduced to technical knowledge alone but should involve the
capacity to understand Al and apply that knowledge meaningfully in educational contexts.
A recent comprehensive framework similarly distinguishes literacy as primarily
concerning what individuals know about Al, while competency concerns how effectively
that knowledge is applied. The present finding therefore supports the theoretical
proposition that Al literacy constitutes an important foundation for Al-related educational
competence. However, the cross-national difference also indicates that having stronger Al
literacy does not automatically guarantee stronger pedagogical integration.

This interpretation becomes more evident when the AI-TPACK findings are
considered. Indonesian teachers obtained a significantly higher AI-TPACK score than
Malaysian teachers. The result is broadly consistent with the central argument of
Technological Pedagogical Content Knowledge (TPACK) theory, which conceptualizes
effective technology integration as the interaction between technological knowledge,
pedagogical knowledge, and content knowledge rather than technological knowledge in
isolation. Previous empirical research has demonstrated that TPACK is strongly associated
with teachers’ technology integration, with TPACK emerging as one of the most influential
components affecting the actual integration of technology into teaching practices. Thus,
the current finding supports the fundamental proposition of TPACK theory that effective
educational technology integration requires the transformation of technological
knowledge into pedagogically meaningful practice.

At the same time, the present findings extend rather than simply replicate

conventional TPACK research. Most earlier TPACK studies examined general educational
technologies, whereas the current study places artificial intelligence at the center of the
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technological dimension. This distinction is increasingly important because Al differs from
conventional educational technologies: Al can generate content, provide
recommendations, support decision-making, and dynamically interact with teachers and
students. UNESCO consequently argues that Al changes the traditional teacher-student
relationship into a teacher-Al-student dynamic and requires teachers to develop
competencies that combine Al foundations, pedagogy, ethics, human agency, and
professional learning. The present finding that Indonesian teachers demonstrate stronger
AI-TPACK despite lower Al Literacy therefore suggests that Al integration should be
understood as a pedagogically situated competence rather than merely a technological
competence.

The finding also resonates with recent research emphasizing that TPACK is not a
static body of knowledge but is shaped by instructional and professional contexts.
Research involving both pre-service and in-service teachers found that technological and
pedagogical knowledge were consistently interconnected, while the application of content
knowledge varied according to instructional context. The authors consequently argue that
TPACK should be understood as a dynamic and situated construct. This perspective
provides a plausible explanation for the present Indonesia-Malaysia difference.
Indonesian teachers may not necessarily possess greater general exposure to Al, but they
may be more likely within the sampled educational contexts to connect technological tools
with teaching strategies and subject content. Conversely, Malaysian teachers may possess
stronger familiarity with Al technologies without translating that advantage into equally
strong Al-pedagogical integration.

Interestingly, this finding also differs from a simple assumption that higher
technological competence necessarily produces higher TPACK. If technological knowledge
were sufficient for pedagogical integration, the country with higher Al Literacy should also
have obtained the higher AI-TPACK score. The data do not show this pattern. Instead,
Malaysia leads in Al Literacy while Indonesia leads in AI-TPACK. Therefore, the findings
challenge a technology-first interpretation of Al readiness. They suggest that Al literacy
may be a necessary condition for meaningful Al integration, but it is not a sufficient
condition. The transformation from AI knowledge into curriculum practice requires
additional pedagogical and content-related knowledge.

This interpretation is further supported by recent work on Al competency among
teachers. UNESCO's Al Competency Framework identifies five interconnected dimensions:
a human-centred mindset, ethics of Al, Al foundations and applications, Al pedagogy, and
Al for professional learning. Importantly, Al pedagogy is positioned alongside Al
foundations rather than being treated as a consequence of technical knowledge alone. The
current results empirically reinforce this conceptual distinction. The Malaysian advantage
in Al Literacy can be interpreted as stronger technological familiarity, while the
Indonesian advantage in AI-TPACK reflects a stronger capacity to connect Al with teaching
and learning processes. Hence, the results support the multidimensional conception of
teacher Al competence proposed by contemporary Al education frameworks.

The findings are also consistent with recent developments in the concept of
Intelligent-TPACK or Al-enhanced TPACK. A 2026 study on pre-service teachers
demonstrated the importance of specialized AI-TPACK frameworks for understanding
readiness to integrate Al into teaching, arguing that conventional technology-integration
models need to be adapted to the distinctive characteristics of Al. This emerging literature
strengthens the argument that Al should not simply be inserted into the technological
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component of traditional TPACK. Instead, Al integration requires teachers to reconsider
how technology, pedagogy, content, human agency, and ethical judgment interact. The
present Indonesia-Malaysia comparison contributes to this emerging discussion by
showing that Al literacy and AI-TPACK can develop unevenly across educational contexts.

From a comparative perspective, the results therefore do not support the assumption
that one national education system is universally more prepared for Al-driven curriculum
transformation than the other. Instead, the findings reveal different profiles of readiness.
Malaysia appears comparatively stronger in Al-related knowledge and familiarity,
whereas Indonesia appears comparatively stronger in the pedagogical integration of Al
This distinction is theoretically more informative than simply ranking countries according
to an overall readiness score. It suggests that national Al-readiness strategies may need to
address different developmental priorities. Where Al Literacy is relatively strong,
professional development should emphasize pedagogical translation and curriculum
design. Where AI-TPACK is relatively strong but general Al literacy is comparatively
weaker, professional development should strengthen teachers’ foundational and critical
understanding of Al

The present study therefore supports TPACK theory but simultaneously extends it
into the context of Al-driven curriculum transformation. Conventional TPACK theory
remains useful because the findings demonstrate the importance of connecting
technological knowledge with pedagogy. However, the country-level divergence between
Al Literacy and AI-TPACK indicates that the technological component of contemporary
teacher competence should be conceptualized more specifically as Al-related knowledge,
critical understanding, and responsible application. In this sense, the findings support an
AI-TPACK perspective in which Al literacy functions as a technological foundation, while
pedagogical and content knowledge determine how effectively that foundation is
translated into educational practice.

Theoretical and Empirical Novelty

The principal novelty of this study lies in demonstrating that Al Literacy and Al-
TPACK represent distinguishable dimensions of teacher readiness and may develop
differently across national educational contexts. Rather than confirming a linear “Al
literacy — Al readiness — curriculum transformation” assumption, the findings reveal a
more complex pattern in which one country can demonstrate stronger Al Literacy while
another demonstrates stronger AI-TPACK. This finding extends existing Al-literacy
research, which has increasingly emphasized the need to move beyond technical
knowledge toward contextualized professional competence.

Accordingly, the contribution of this study is not to conclude that Indonesia is better
than Malaysia, or vice versa, but to propose a dual-dimension understanding of Al
readiness: teachers need both Al literacy and Al pedagogical integration capability. The
former answers the question of whether teachers understand and can critically engage
with Al, while the latter addresses whether they can transform that knowledge into
meaningful curriculum and instructional practices. This distinction provides a stronger
conceptual foundation for future research on Al-driven curriculum transformation and
suggests that national teacher-development policies should avoid treating Al competence
as a single homogeneous construct.



Finally, the results should be interpreted within the limitations of the current
empirical dataset. The comparative evidence is robust for Al Literacy and AI-TPACK, but
the other constructs in the proposed model—Ethical Al Awareness, Institutional Support,
Teacher Readiness, and AIl-Driven Curriculum Transformation—show insufficient
variance in the current data. Consequently, the present findings cannot legitimately
establish causal or structural relationships among these constructs. The theoretical model
should therefore be treated as a conceptual extension for future empirical testing, rather
than as evidence of statistically confirmed mediation or structural effects. This limitation,
however, also opens an important direction for subsequent research: a revised dataset
with adequate variation across all constructs could empirically test whether Al Literacy
and AI-TPACK function as complementary antecedents of teacher readiness and ultimately
contribute to Al-driven curriculum transformation.

CONCLUSION

This study concludes that teacher readiness for Al-driven curriculum transformation
should not be understood as a single technological capability. The comparative findings
demonstrate that Al Literacy and AI-TPACK represent distinct yet complementary
dimensions of teachers’ Al readiness. Malaysian teachers showed relatively stronger Al
Literacy, whereas Indonesian teachers demonstrated relatively stronger AI-TPACK,
indicating that greater familiarity with Al does not automatically translate into stronger
pedagogical integration. This finding supports the fundamental proposition of TPACK
theory that meaningful technology integration depends on the interaction between
technological, pedagogical, and content knowledge, while simultaneously challenging a
technology-first assumption in which technical knowledge is regarded as sufficient for
educational transformation. The study therefore extends the application of TPACK to the
Al context by emphasizing that teachers must move beyond knowing and using Al toward
understanding how Al can be pedagogically and contextually integrated into curriculum
practice.

The significance of this finding lies in its implication for the development of Al-ready
education systems. Rather than evaluating national readiness solely on the basis of
teachers’ technological proficiency, policymakers and educational institutions should
recognize different profiles of Al competence and design professional development
accordingly. Al literacy development should be accompanied by pedagogical training that
enables teachers to critically select, adapt, and integrate Al into curriculum and
instruction. The study consequently proposes a more nuanced understanding of Al-driven
curriculum transformation in which Al Literacy provides the technological foundation,
while AI-TPACK represents the capacity to translate that foundation into meaningful
educational practice. This perspective contributes to the growing literature on teacher Al
competence by showing that national educational contexts may produce different
combinations of technological knowledge and pedagogical integration. Future empirical
work should further test this conceptual proposition using datasets with sufficient
variability across ethical Al awareness, institutional support, teacher readiness, and
curriculum transformation so that the broader structural relationships can be examined
rigorously.
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