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Abstract: This study examines the readiness of elementary school teachers to implement Al-based
learning in the era of artificial intelligence, as technological advancements increasingly influence in-
structional practices in basic education. Despite the growing potential of artificial intelligence to sup-
port teaching and learning processes, empirical evidence regarding teachers’ preparedness at the ele-
mentary level remains limited. This study employed a descriptive quantitative research design involving
18 elementary school teachers. Data were collected using a structured questionnaire consisting of 15
Likert-scale items measuring technological skills, knowledge of artificial intelligence, attitudes toward
Al pedagogical readiness, and infrastructure support. Descriptive statistical analysis revealed that the
overall mean score of teachers’ readiness was 4.08, indicating that teachers are generally ready to adopt
Al-based learning. Technological skills emerged as the strongest aspect of readiness, reflecting teachers’
familiarity with digital tools and instructional technologies, while infrastructure and institutional sup-
port obtained the lowest mean score, highlighting challenges related to facilities, access to technology,
and policy support. These findings suggest that although elementary school teachers demonstrate pos-
itive readiness and attitudes toward Al-based learning, effective and sustainable implementation re-
quires strengthened institutional support, improved infrastructure, and continuous professional devel-
opment to maximize the educational benefits of artificial intelligence in elementary education.

Keywords: Al-Based Learning; Educational Infrastructure; Educational Technology; Professional De-
velopment; Teacher Readiness

1. Introduction

The rapid development of artificial intelligence (Al) has significantly influenced various
sectors, including education, by introducing new possibilities for teaching, learning, assess-
ment, and educational management. Artificial intelligence technologies such as intelligent tu-
toring systems, adaptive learning platforms, automated assessment tools, and generative Al
applications have begun to reshape instructional practices and redefine the roles of teachers
in contemporary classrooms. In the context of elementary education, where students acquire
foundational knowledge, cognitive skills, and learning habits, the integration of Al-based
learning holds substantial potential to enhance personalized instruction, provide immediate
feedback, and support differentiated learning experiences. However, the successful imple-
mentation of Al in elementary schools is not solely determined by technological availability
but is strongly influenced by teachers’ readiness to understand, accept, and effectively utilize
Al-based learning tools in pedagogical practice.

Teachers play a central role in mediating technology integration in classrooms, particu-
larly at the elementary level, where instructional decisions are closely tied to students’ devel-
opmental characteristics. Previous research has consistently emphasized that teachers’ readi-
ness encompasses more than technical proficiency, involving pedagogical understanding, at-
titudes toward technology, and institutional support structures. In recent years, studies have
increasingly explored teachers’ readiness for Al integration, revealing that while many uncer-
tainty regarding instructional implementation and ethical considerations, highlighting the
need for targeted professional development and institutional guidance
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(ijres.net).

Despite the growing body of literature on Al in education, existing studies exhibit several
methodological and contextual limitations. Many investigations focus on secondary or higher
education settings, where learners possess higher levels of autonomy and digital literacy,
thereby limiting the applicability of findings to elementary school contexts. Additionally, a
considerable portion of previous research examines isolated aspects of readiness, such as
technological skills or attitudes toward Al, without adopting a comprehensive framework that
simultaneously addresses pedagogical readiness, knowledge of Al concepts, and infrastructure
support. Research conducted in specific regional contexts, including studies on teacher read-
iness toward Al in Bali, demonstrates that infrastructure availability and institutional support
significantly affect teachers’ ability to adopt Al-based learning; however, these studies often
lack broader comparative perspectives or integrated readiness models (ejournal3.un-
dikma.ac.id). Consequently, there remains a need for more holistic and contextsensitive re-
search that captures the multifaceted nature of teacher readiness, particularly in elementary
education environments where pedagogical considerations differ substantially from higher
levels of schooling.

In addition to contextual gaps, methodological limitations are also evident in prior re-
search. While qualitative approaches have provided valuable insights into teachers’ percep-
tions and experiences with Al, there is a relative scarcity of empirical quantitative studies that
systematically measure readiness across multiple dimensions using validated instruments. Fur-
thermore, limited attention has been given to developing country contexts, where disparities
in infrastructure, access to technology, and professional development opportunities may pre-
sent unique challenges for Al integration in schools. As educational systems worldwide in-
creasingly emphasize digital transformation, understanding how elementary school teachers
in diverse contexts perceive and prepare for Al-based learning becomes essential for inform-
ing equitable and sustainable implementation strategies.

Responding to these gaps, the present study focuses on examining the readiness of ele-
mentary school teachers to implement Al-based learning using a descriptive quantitative re-
search design. This study conceptualizes teacher readiness as a multidimensional construct
comprising technological skills, knowledge of artificial intelligence, attitudes toward Al, ped-
agogical readiness, and infrastructure support. By adopting this integrated framework, the
study seeks to provide a comprehensive overview of teachers’ preparedness and to identify
specific strengths and weaknesses that may influence the effective adoption of Al-based learn-
ing in elementary classrooms. The research is guided by the following questions: (1) What is
the overall level of readiness among elementary school teachers to implement Al-based learn-
ing? (2) Which dimensions of readiness demonstrate the strongest and weakest levels? and (3)
How do infrastructural and institutional factors contribute to teachers’ preparedness for Al
integration?

The proposed approach offers both practical and theoretical significance. From a prac-
tical perspective, the findings are expected to inform school administrators, policymakers,
and teacher educators about current readiness levels and critical barriers to Al implementation
at the elementary level. Such insights may support the development of targeted professional
development programs, infrastructure investment strategies, and policy frameworks that align
with teachers’ needs and contextual realities. From a theoretical standpoint, this study con-
tributes to the literature on educational technology adoption by extending readiness frame-
works to include Al-specific dimensions within elementary education contexts. By empirically
examining how multiple aspects of readiness interact, the study enhances understanding of
the conditions necessary for effective Al integration in eatly schooling environments.

The main contributions of this study are summarized as follows:

a. Integrated readiness framework: This study provides a comprehensive assessment of el-
ementary school teachers’ readiness for Al-based learning by simultaneously examining
technological, pedagogical, attitudinal, knowledge-based, and infrastructural dimensions.

b. Contextual empirical evidence: The research offers empirical data from an elementary
education context where Al integration is still emerging, thereby addressing gaps in the
existing literature that predominantly focuses on secondary or higher education settings.

c. Identification of critical challenges: The findings highlight key institutional and infrastruc-
tural barriers that may hinder Al adoption, offering actionable insights for policymakers
and school leaders.

d. Implications for teacher professional development: The study identifies priority areas for
capacity-building initiatives, particularly in enhancing Al literacy and pedagogical strate-
gles for Al-supported instruction.
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e. Foundation for future research: By employing a descriptive quantitative design and a
multidimensional readiness construct, this study establishes a foundation for future lon-
gitudinal or experimental research examining the impact of Al integration on teaching
and learning outcomes.

2. Literature Review

Research on the integration of artificial intelligence (Al) in education has expanded rap-
idly in recent years, reflecting growing interest in the potential of Al to transform teaching
and learning processes. A substantial body of literature has examined Al applications in edu-
cational contexts, including intelligent tutoring systems, adaptive learning environments, au-
tomated assessment, and learning analytics. However, the success of Al integration in class-
rooms is widely recognized as being highly dependent on teachers’ readiness, which encom-
passes technological competence, pedagogical understanding, attitudes toward Al, and insti-
tutional support.

Several studies have explored teacher readiness for Al integration from a broad educa-
tional perspective. Zhai et al. (2021) investigated K—12 teachers’ technological pedagogical
content knowledge (TPACK) readiness and attitudes toward Al education, revealing that
while teachers generally hold positive perceptions of Al, their readiness varies significantly
depending on prior experience, professional development opportunities, and institutional
policies. The study emphasized that readiness should be understood as a multidimensional
construct rather than solely as technical competence. Similarly, Iddrisu and Iddrisu (2023)
examined teachers’ readiness to use Al tools in classroom settings using a largescale quanti-
tative approach and found that technological familiarity and perceived usefulness were strong
predictors of Al adoption. Nevertheless, many teachers reported uncertainty regarding in-
structional implementation and ethical considerations, suggesting that readiness remains un-
even across contexts.

In addition to general readiness studies, some research has focused on teachers’ attitudes
and perceptions toward Al in education. Studies by Holmes et al. (2019) and Chounta et al.
(2023) indicated that teachers often view Al as a supportive tool rather than a replacement
for human instruction, particularly in tasks such as assessment and personalized feedback.
However, these studies also highlighted concerns related to data privacy, transparency, and
the potential reduction of teachers’ professional autonomy. While such findings provide val-
uable insights into teachers’ perceptions, they tend to prioritize attitudinal dimensions and do
not comprehensively assess pedagogical readiness or infrastructural factors, which are critical
for sustainable Al implementation.

Research focusing on elementary education contexts remains relatively limited compared
to studies conducted at the secondary or higher education levels. Elementary school teachers
face distinct pedagogical challenges due to students’ developmental characteristics, which re-
quire careful adaptation of Al-based learning tools. Popenici & Kerr (2017) argued that Al
integration in early education must be guided by pedagogical principles that prioritize learner
development, ethical considerations, and teacher agency. Empirical studies conducted in ele-
mentary school settings, such as those by Purnama et al. (2025), revealed that while teachers
demonstrate basic digital competence, limitations in infrastructure and institutional support
often hinder effective Al adoption. These findings suggest that readiness in elementary edu-
cation is shaped not only by individual teacher factors but also by broader systemic condi-
tions.

Several studies conducted in developing country contexts have further emphasized the
role of infrastructure and institutional readiness in shaping teachers’ preparedness for Al-
based learning. Research by UNESCO (2021) highlighted significant disparities in access to
digital resources, professional development, and policy frameworks across educational sys-
tems, which directly affect teachers’ capacity to integrate Al technologies. In Indonesia, stud-
ies on teacher readiness toward Al have shown that although teachers generally exhibit posi-
tive attitudes toward educational technology, insufficient infrastructure, limited training, and
unclear policy guidance remain major barriers to effective implementation. These studies un-
derscore the importance of contextualizing Al readiness research within specific educational
and socio-economic environments.

From a methodological perspective, existing research demonstrates varying approaches
to assessing teacher readiness. Qualitative studies have provided in-depth insights into teach-
ers’ beliefs and experiences, while quantitative studies have offered broader assessments of
readiness levels across populations. However, many quantitative studies rely on single
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dimensional measures, such as technological competence or attitudes, without integrating
pedagogical readiness, Al knowledge, and infrastructure support into a unified analytical
framework. As a result, the complexity of teacher readiness for Al-based learning is often
underrepresented in empirical findings.

Based on the reviewed literature, several research gaps can be identified. First, there is a
lack of comprehensive quantitative studies that examine elementary school teachers’ readiness
for Al-based learning using a multidimensional framework. Second, many studies focus on
general educational contexts or higher levels of education, limiting their applicability to ele-
mentary school settings. Third, there is insufficient empirical evidence from developing coun-
try contexts that systematically evaluates how technological, pedagogical, attitudinal, and in-
frastructural factors interact to influence teacher readiness. Finally, existing studies often stop
at describing readiness levels without explicitly identifying areas for targeted intervention and
policy improvement.

To address these gaps, the present study focuses on examining the readiness of elemen-
tary school teachers to implement Al-based learning through a descriptive quantitative ap-
proach that integrates five key dimensions: technological skills, knowledge of artificial intelli-
gence, attitudes toward Al, pedagogical readiness, and infrastructure support. By situating the
study within the existing body of related work, this research secks to extend prior findings
and contribute a more holistic understanding of teacher readiness in elementary education
contexts. The findings are expected to complement existing literature by providing empirical
evidence that informs both theoretical discussions on technology adoption and practical strat-
egies for Al integration in schools.

3. Research Method

This section describes the proposed research method step by step to examine elementary
school teachers’ readiness to implement Al-based learning. The method includes research
design, data collection, algorithmic procedure, and statistical analysis. Mathematical formula-
tions and a procedural algorithm are provided to enhance clarity and reproducibility.
Research Procedure and Algorithm

The proposed method follows a descriptive quantitative approach using survey data col-
lected through an online questionnaire. The research procedure was structured to ensure sys-
tematic data collection, reliable measurement, and accurate interpretation of results. To clarify
the research workflow, the procedure is formalized into an algorithm as presented in Algo-
rithm 1, which is cited throughout this section.

Algorithm 1. Teacher Al Readiness Assessment Algorithm

INPUT: Questionnaire responses from elementary school teachers, Likert-scale items (1-5)

OUTPUT: Teacher readiness scores, reliability coefficient, readiness level classification
: Design questionnaire based on Al readiness dimensions
: Distribute questionnaire using Google Forms
: Collect and validate response data
: Encode Likert-scale responses numerically
: Calculate mean scores for each item and dimension
Evaluate instrument reliability using Cronbach’s Alpha
: Classify readiness levels based on predefined criteria
: Visualize results using tables and figures

Algorithm 1 provides a structured overview of the research process, ensuring that each

stage of data handling and analysis is transparent and reproducible.
Detailed Research Steps

To further explain Algorithm 1, the research procedure can be broken down into the
following stages:

Data collection stage:

a.  Questionnaire distribution to elementary school teachers;
Voluntary participation with informed consent;
c.  Automatic response recording via Google Forms.
Data preparation stage:
a. Removal of incomplete responses;
Numerical coding of Likert-scale items;
c. Data tabulation in spreadsheet format.
Data analysis stage:
a. Descriptive statistical analysis;
b. Reliability testing;

SR o NES I NS I




Proceeding of The International Conference on Global Education and Learning 2025 (December), vol. 2, no. 2, Shaffa, et al. 138 of 143

c. Interpretation and visualization of results.
Numbered procedures were applied as follows:
Define readiness dimensions based on literature;
Map questionnaire items to each dimension;
Compute item, dimension, and overall scores;
Interpret findings using readiness level criteria.
The text continues here to emphasize that this structured procedure minimizes data bias
and ensures consistency across analytical steps.
Formatting of Mathematical Components
Mathematical equations were used to calculate readiness scores and evaluate instrument
reliability. All equations are cited explicitly in the main text to ensure clarity and compliance
with journal formatting rules:

The mean score of questionnaire items was calculated using Eq. (1):
N

-1
X = NZ Xi

Eq. (1) is used to calculate the average readiness score, where Xirepresents the response
score of the i-th respondent and Ndenotes the total number of respondents.

To evaluate the internal consistency of the questionnaire, Cronbach’s Alpha was
calculated using Eq. (2):

K r
Tk-1 a

Eq. (2) measures reliability, where kis the number of items, gj 2is the variance of each
item, and oT 2is the variance of the total score. A coefficient value greater than 0.70 indicates
acceptable reliability.

Theorem-type environments (including propositions, lemmas, corollaries etc.) can be
formatted as follows:

Theorem 1. A questionnaire instrument is considered reliable if the Cronbach’s Alpha
coefficient is greater than or equal to 0.70.

The text continues here to explain that this criterion is widely accepted in educational
and social science research for Likert-scale instruments.

Proof of Theorem 1. According to classical test theory, Cronbach’s Alpha values above
0.70 indicate sufficient internal consistency among items measuring the same construct. Since
the calculated reliability coefficient in this study exceeded the threshold, the instrument meets
the reliability adequacy criterion. W

Remark 1. The proposed method integrates algorithmic representation, statistical for-
mulation, and desctiptive analysis to ensure methodological rigor. The combination of pro-
cedural clarity and mathematical transparency strengthens the validity and reproducibility of
the research findings

o g

4. Results and Discussion

In this section, the author explains the hardware and software used, dataset sources,
initial data analysis, results, and results analysis or discussion. Presenting the results with fig-
ures, graphs, and tables is highly recommended. Evaluation measuring tools are also included
to support the analysis. This section not only reports the results but also discusses their rela-
tionship with the research objectives and initial hypotheses, as well as elaborates on important
findings related to teacher readiness for Al-based learning.

5
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Al Knowledge Attitude Technological Pedagogical Infrastructure
toward Al skills Readiness Support

Figure 1. Mean Scores of Elementary School Teachers’ Readiness Dimensions toward Al-
Based Learning

Fig. 1 illustrates the mean scores of elementary school teachers’ readiness dimensions

toward Al-based learning. The results reveal that teachers demonstrate a generally high level
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of readiness across all measured dimensions. Technological skills achieved the highest mean
score, indicating that most teachers are already familiar with and capable of using digital tech-
nologies in their instructional practices. This suggests that prior exposure to educational tech-
nologies and digital learning platforms has contributed positively to teachers’ preparedness
for Al integration. Attitudes toward Al and knowledge of artificial intelligence also obtained
relatively high scores, reflecting teachers’ positive perceptions and growing awareness of Al’s
potential role in supporting teaching and learning processes. Pedagogical readiness shows a
similarly strong level, indicating that teachers are increasingly able to align Al-based tools with
instructional strategies and classroom objectives. However, infrastructure support recorded
the lowest mean score among the dimensions, although it still falls within the moderate-to-
high category. This finding highlights that limitations in technical facilities, access to Al-com-
patible resources, and institutional support remain significant challenges. Overall, the results
suggest that while teachers are individually ready to adopt Al-based learning, the successful
and sustainable implementation of Al in elementary education depends heavily on the avail-
ability of adequate infrastructure and institutional support.
Table 1. Descriptive Statistics of Teacher Readiness Dimensions

Dimension Mean Score Readiness Level
Technological Skills 4.30 High
Knowledge of Artificial Intelligence 3.95 High
Attitude toward Al 4.20 High
Pedagogical Readiness 4.05 High
Infrastructure Support 3.90 Moderate—High
Overall Readiness 4.08 High

Table 1 presents the descriptive statistics of elementary school teachers’ readiness toward
Al-based learning. The overall mean score of 4.08 indicates a high level of readiness. These
results suggest that teachers generally possess sufficient competencies and positive attitudes
toward Al integration, although infrastructural factors still require improvement.

5

w

(=]

Individual Readiness Institutional Readinnes

Figure 2. Comparison of Readiness Dimensions across Measured Aspects

Fig. 2 presents a comparison between individual and institutional readiness toward Al-
based learning in elementary education. The results indicate that individual readiness, which
encompasses teachers’ technological skills, knowledge of artificial intelligence, pedagogical
readiness, and attitudes toward Al is relatively higher than institutional readiness. This finding
suggests that teachers have generally developed sufficient personal competencies and positive
petceptions regarding the use of Al in learning activities. However, the lower level of institu-
tional readiness, particularly in terms of infrastructure support, highlights existing systemic
constraints that may hinder the effective implementation of Al-based learning.

These constraints include limited access to Al-supported digital tools, inadequate tech-
nical facilities, and insufficient institutional policies or support mechanisms. The disparity
between individual and institutional readiness emphasizes that successful Al integration in
elementary education requires not only competent teachers but also strong organizational and
infrastructural support. Without adequate institutional readiness, the potential of teachers’
individual competencies may not be optimally utilized.

These findings underscore the importance of aligning individual teacher readiness with
institutional support to ensure the sustainable implementation of Al-based learning in ele-
mentary schools.
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Table 2. Reliability Test Results of the Questionnaire Instrument

Item Category Item Category Item Category
Teacher Readiness Question- Teacher Readiness Question- Teacher Readiness Question-
naire naire naire
Table 2 demonstrates the distinctive contribution of the present study compared to prior
research.
Discussion

The results demonstrate that elementary school teachers exhibit a high level of readiness
to adopt Al-based learning, particularly in terms of technological skills and attitudes toward
artificial intelligence. This finding supports the research objective of identifying teachers’ pre-
paredness in the era of artificial intelligence and aligns with the initial hypothesis that increased
exposure to digital technology enhances readiness for Al integration.

However, despite strong individual readiness, infrastructure support emerged as a com-
paratively weaker aspect. This indicates that readiness is not solely determined by teachers’
competencies but is also influenced by institutional and systemic factors. Limited access to
Al-supported facilities, insufficient training programs, and the absence of clear implementa-
tion policies may hinder the effective integration of Al in elementary education.

Overall, the findings emphasize the need for comprehensive strategies that combine
teacher professional development with improved infrastructure and institutional support to
ensure sustainable Al-based learning implementation.

5. Comparison

This section compares the findings of the present study with previous state-of-the-art
research on teacher readiness toward artificial intelligence (Al) integration in education. The
comparison highlights similarities, differences, and specific contributions of this study in re-
lation to existing literature.

Comparison of Research Focus and Context

Previous studies on Al readiness have predominantly focused on secondary education,
higher education, or pre-service teachers. For example, Yue et al. examined K—12 teachers’
readiness and attitudes toward Al education using a large-scale survey, while Guan et al. fo-
cused on the relationship between Al readiness and professional self-efficacy among preserv-
ice teachers.

In contrast, the present study specifically targets in-service elementary school teachers,
a group that remains underrepresented in Al readiness research. Elementary education pre-
sents unique pedagogical challenges, such as age-appropriate instruction, foundational literacy
development, and high dependency on teacher scaffolding. By focusing on this context, the
current study extends existing research to a critical yet less explored educational level.
Comparison of Methodological Approach

Many state-of-the-art studies employ large-scale surveys with complex statistical model-
ing, such as structural equation modeling (SEM) or regression analysis, to examine predictive
relationships among Al readiness variables. While these approaches provide strong inferential
insights, they often require large sample sizes and may obscure practical readiness profiles at
the classroom level.

The present study adopts a descriptive quantitative approach emphasizing clarity, inter-
pretability, and practical applicability. Rather than modeling causal relationships, this study
provides a dimension-by-dimension readiness profile, allowing educators and policymakers
to identify specific strengths and weaknesses. This methodological choice complements ex-
isting predictive studies by offering a grounded and context-sensitive assessment.
Comparison of Readiness Dimensions and Findings

A key similarity between this study and prior research lies in the identification of tech-
nological competence and positive attitudes as dominant aspects of teacher readiness. Con-
sistent with earlier findings, teachers in this study reported high confidence in using digital
technologies and expressed openness toward Al-based learning.

However, a notable difference emerges in the dimension of infrastructure and institu-
tional support. While some international studies report moderate to high infrastructure read-
iness due to advanced technological ecosystems, the present study reveals infrastructure as
the weakest readiness dimension. This divergence underscores the importance of contextual
factors, particularly in regions where technological access and institutional policies
are uneven.



Proceeding of The International Conference on Global Education and Learning 2025 (December), vol. 2, no. 2, Shaffa, et al. 141 of 143

Comparative Summary of Findings
Table 2. Comparison of the Present Study with Selected State-of-the-Art Research

Aspect State-of-the-Art Studies Present Study
Target Participants Pre-service or K—12 teachers In-service elementary teachers
Al readiness, attitudes, Multidimensional readiness

Research Focus selfefficacy profiling

SEM, regression, large-scale

Methodology Descriptive quantitative analysis
surveys
Strongest Dimension Attitudes or Al knowledge Technological skills
Weakest Dimension Al knowledge or pedagogy Infrastructure support
Key Contribution Theoretical modeling Contextual, practice-oriented

insights

Contribution Beyond Existing Studies

Unlike many state-of-the-art studies that emphasize predictive modeling, this research
provides actionable readiness diagnostics. By identifying specific readiness gaps, patticularly
in infrastructure support, the study offers practical guidance for school leaders and policy-
makers to prioritize intervention areas.

Moreover, the integration of pedagogical readiness as a distinct dimension enriches ex-
isting Al readiness frameworks, which often focus heavily on technical skills and attitudes.
This contributes to a more holistic understanding of Al readiness in elementary education.
Synthesis and Positioning of the Present Study

In synthesis, the present study complements state-of-the-art research by shifting the fo-
cus from predictive modeling to contextual readiness assessment. It reinforces existing find-
ings regarding teacher openness and digital competence while highlighting infrastructure as a
critical bottleneck in Al implementation at the elementary level.

This comparative analysis positions the study as a bridge between theory-driven Al read-
iness models and practical implementation needs in elementary education. The findings sug-
gest that future research should integrate both approaches to develop comprehensive Al
adoption strategies.

6. Conclusion

This study examined the readiness of elementary school teachers to implement Al-based
learning in the era of artificial intelligence using a descriptive quantitative approach. The find-
ings indicate that teachers generally demonstrate a high level of readiness, particulatly in terms
of technological skills, pedagogical preparedness, and positive attitudes toward Al These re-
sults are supported by descriptive statistics and reliability analysis, which confirm that the
research instrument consistently measured the intended readiness constructs. However, the
study also identified infrastructure and institutional support as the weakest readiness dimen-
sion, highlighting a critical contextual challenge that may hinder effective Al implementation
in elementary schools.

The synthesis of findings shows a clear alignment between the research objectives and
the empirical results. The study aimed to assess teacher readiness across multiple dimensions,
and the results confirm that readiness is not solely determined by individual competence but
is also shaped by systemic factors. While teachers are prepared and willing to integrate Al into
their instructional practices, limitations in infrastructure and organizational support constrain
the translation of readiness into sustainable classroom implementation. These findings sup-
port the argument that successful Al integration requires a holistic approach that combines
teacher capacity development with institutional readiness.

From a theoretical and practical perspective, this research contributes to the growing
body of knowledge on Al readiness in education by providing empirical evidence from the
elementary school context, which remains underrepresented in existing literature. The study
extends current Al readiness frameworks by emphasizing the importance of pedagogical read-
iness alongside technological competence and attitudes. Practically, the findings offer valuable
insights for policymakers, school administrators, and teacher education institutions by iden-
tifying priority areas for intervention, particularly in infrastructure development and institu-
tional policy support.

Despite its contributions, this study has several limitations. The sample size was relatively
small and limited to a specific context, which may affect the generalizability of the findings.
In addition, the use of self-reported data may introduce response bias. Future research is
recommended to involve larger and more diverse samples, apply mixed-methods approaches
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to gain deeper insights, and explore longitudinal designs to examine changes in teacher read-
iness over time. Further studies could also investigate the impact of targeted professional
development programs and infrastructure improvements on the successful implementation
of Al-based learning in elementary education.
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