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semi-structured interviews were conducted with 11 educational experts, and data were
analyzed through Braun and Clarke’s thematic analysis using MAXQDA software. In the
quantitative phase, the Fuzzy Delphi method was used to validate and prioritize indicators.
The quantitative population comprised 456 elementary school teachers in Mazandaran
Province, from which 210 were selected through stratified random sampling. Data were
education, teachers” insight, fuzzy | analyzed using SPSS 26, SmartPLS 3, and Excel 23. The analysis identified ten main
Delphi, technological literacy dimensions influencing teachers’ Al-related insight: online professional learning context,
affective dimension, collaborative orientation, managerial support, curriculum alignment,
online content knowledge, content design ability, content application skills, professional
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Al-based training, and online learning effectiveness. The highest fuzzy mean scores were
associated with cognitive engagement, continuous learning, and professional collaboration.
Teachers’ insight transformation toward Al-based education is a multidimensional process
shaped by technological literacy, self-efficacy, emotional factors, and organizational
support. Strengthening this insight requires continuous professional development programs
and institutional commitment to fostering Al-driven educational competencies.
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EXTENDED ABSTRACT
INTRODUCTION

In recent years, artificial intelligence (AI) has become a defining force in reshaping
education, prompting educators, researchers, and policymakers to reexamine how learning
is designed, delivered, and assessed. The integration of Al into online and hybrid education
environments has transformed the teaching profession, creating both opportunities and
challenges for teachers worldwide (1). Teachers are no longer solely facilitators of learning
but are increasingly expected to interact with intelligent systems, interpret data-driven
insights, and personalize instruction for diverse learners. This shift requires a profound
change in teachers’ cognitive, emotional, and professional outlook toward Al-enhanced
education (2).

Globally, studies indicate that teachers’ perceptions, attitudes, and readiness to adopt
Al technologies determine the success or failure of educational innovation (6). While Al
promises efficiency, personalization, and accessibility, its effective implementation
depends on teachers’ technological self-efficacy, ethical awareness, and pedagogical
adaptability (8). Teachers’ beliefs about AI’s usefulness, trustworthiness, and alignment
with educational goals form the foundation of their “Al literacy” (4, 5). As schools and
higher education institutions increasingly incorporate Al tools—ranging from adaptive
learning systems to intelligent tutoring platforms—the role of teachers in mediating this
transition becomes critical.

In contexts where Al literacy training is underdeveloped, teachers may experience
resistance, anxiety, or confusion regarding the role of Al in teaching and learning (20).
Therefore, fostering a positive cognitive and emotional orientation toward Al—referred to
here as “teachers’ insight toward online and Al-based instruction”—is an essential
precondition for meaningful educational transformation. Research emphasizes that this
transformation requires not only technical competence but also an ethical and cultural
understanding of Al integration in the classroom (14, 15).

Teachers’ readiness and insight are influenced by three interrelated components:
knowledge (factual and conceptual understanding of Al), attitude (beliefs about AI’s
educational potential), and skill (the ability to apply Al in teaching) (21). However, the
extent to which these factors interact and contribute to actual behavioral change among
teachers remains underexplored, especially in developing countries where Al adoption is

in its early stages. Moreover, teachers’ professional development programs often



emphasize technical aspects of Al while neglecting motivational, affective, and ethical
dimensions (7).

Empirical evidence demonstrates that the degree of managerial support, access to
training, and availability of collaborative learning environments significantly influence
teachers’ willingness to engage with Al tools (16). Collaborative professional learning
networks and peer support mechanisms foster not only technological proficiency but also
collective trust in Al systems (12). Similarly, teachers’ emotional intelligence and
psychological well-being play mediating roles in how they interpret AI’s impact on their
professional identity and classroom practice (17).

Given the importance of teachers’ insight in shaping the trajectory of Al integration,
this study sought to identify and prioritize the key factors influencing teachers’ insight
transformation toward online and Al-based education. Through a mixed-method
exploratory design, the study aimed to develop a conceptual and empirical model that
reflects the professional, emotional, ethical, and contextual dimensions shaping teachers’
readiness for Al-enhanced instruction.

METHODS AND MATERIALS

This study adopted a mixed-method exploratory sequential design combining
qualitative and quantitative phases. The research was applied in purpose and descriptive-
survey in nature.

In the qualitative phase, semi-structured interviews were conducted with 11
educational experts and teacher trainers selected through purposive sampling. The
interviews explored teachers’ cognitive and emotional perceptions of Al integration in
online teaching. Data saturation was reached after the tenth interview, but an additional
interview was conducted to ensure completeness. Each interview lasted between 45 and 90
minutes, and the recorded transcripts were analyzed using Braun and Clarke’s thematic
analysis approach.

The analysis followed six steps: familiarization with the data, generating initial
codes, searching for themes, reviewing themes, defining and naming themes, and
producing a thematic map. NVivo MAXQDA software was used to code and categorize
qualitative data. Initial codes were refined into core categories, which formed the basis for
developing items for the Delphi questionnaire.

In the subsequent quantitative phase, the Delphi—Fuzzy method was used to validate
and prioritize the indicators derived from the qualitative findings. Eleven of the same

experts participated in two Delphi rounds. Fuzzy aggregation and defuzzification
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techniques were applied to achieve consensus, with a threshold coefficient of 0.7 serving
as the inclusion criterion for indicator acceptance.

The quantitative sample included 210 elementary school teachers from northern Iran
(Mazandaran province), selected via stratified random sampling according to teaching
location. The total population comprised 456 teachers, and the sample size was determined
using Cochran’s formula. Data were analyzed using SPSS 26, SmartPLS 3, and Excel 23
to test the structural relationships and factor loadings.

FINDINGS

The analysis identified ten main categories and 134 indicators influencing teachers’
insight toward online Al-based teaching. The results revealed that the professional learning
context, affective engagement, collaborative orientation, administrative support, and
curricular alignment were the most influential dimensions in shaping teachers’ insight.

The professional learning context dimension demonstrated the highest average fuzzy
score (0.92), reflecting teachers’ cognitive and behavioral engagement with online learning
activities. Indicators such as “mental engagement with instructional content,”

29 ¢¢

“participation in professional sessions,” “continuous learning,” and “understanding how to
learn” achieved the highest confirmation rates. These findings suggest that lifelong
learning and reflective teaching are essential foundations for positive Al-related insight.

The affective engagement dimension emphasized emotional and interpersonal
elements of Al-based instruction. Items such as “respect for learners,” “creating a safe and
joyful learning environment,” and “motivation generation” showed strong factor loadings,
whereas purely emotional constructs (e.g., reliance on empathy alone) were less influential.
This indicates that teachers’ affective readiness must be balanced with cognitive and
pedagogical awareness.

The collaborative orientation dimension revealed that professional cooperation, peer
learning, and shared reflection significantly enhance teachers’ openness to Al technologies.

29 ¢

Indicators such as “participation in collaborative learning activities,” “exchange of
professional ideas,” and “use of new technologies for teamwork™ demonstrated factor
loadings between 0.76 and 0.94, confirming the importance of social learning networks in
developing technological confidence.

The administrative and emotional support dimension indicated that school
management’s belief in Al-based professional development and their support for
participatory learning environments strongly affect teachers’ willingness to adopt Al tools.

Similarly, the curricular alignment dimension highlighted that the inclusion of Al-oriented



units, attention to constructivist approaches, and diversification of digital resources play a
crucial role in teachers’ cognitive acceptance of Al.

The process dimension of Al-based insight encompassed knowledge of digital
content, design skills, and application competence. Teachers who were familiar with
multimedia formats—such as podcasts, short videos, and infographics—exhibited higher
engagement levels. The ability to design instructional modules, manage time effectively,
and create visually appealing materials emerged as critical competencies. Moreover,
operational skills, including using digital platforms, conducting online discussions, and
managing virtual assessments, were identified as key enablers of positive Al perception.

Finally, the outcome dimensions included improvements in teaching quality,
enhanced professional confidence, and the effectiveness of online learning outcomes

99 ¢¢

among teachers. Items such as “increased professional motivation,” “greater student
engagement,” and “enhanced instructional efficiency” achieved the highest final scores.

DISCUSSION AND CONCLUSION

The results confirm that transforming teachers’ insight toward Al-based education
1s a multifaceted and dynamic process that extends beyond technical proficiency. The
findings align with global evidence emphasizing that teachers’ understanding of Al
depends on a balanced interaction between cognitive readiness, emotional resilience,
ethical awareness, and organizational support. Teachers who perceive Al as an ally rather
than a threat tend to exhibit higher levels of self-efficacy, creativity, and adaptability in
their teaching practice.

The findings further illustrate that collaborative professional learning serves as a
central mechanism for insight transformation. When teachers participate in communities
of practice and peer-based reflection sessions, they build trust in Al systems and reduce
technological anxiety. Similarly, managerial and institutional support emerges as a decisive
factor, providing the structural foundation for experimentation, innovation, and sustained
engagement with Al tools.

From a pedagogical perspective, aligning curricula with digital and Al-based
competencies ensures coherence between teachers’ professional learning and classroom
expectations. This alignment fosters a shared vision where Al serves not merely as an
automation tool but as a catalyst for interactive, learner-centered instruction. Emotional
dimensions—such as motivation, respect, and empathy—also contribute to teachers’
readiness by enhancing their sense of purpose and relational connection in technologically

mediated environments.
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In essence, the study demonstrates that effective Al integration in education requires
teachers to evolve from technology users to reflective innovators capable of designing and
managing Al-driven learning experiences. Their insight transformation depends on
sustained exposure to professional learning, ethical reflection, and supportive institutional
ecosystems.

The current research provides both a conceptual and empirical contribution by
identifying the critical factors that shape teachers’ insight toward online Al-based
instruction. It underscores that professional growth, collaborative culture, emotional
readiness, and administrative commitment are interdependent variables essential for
building a sustainable model of Al adoption in education.

Ultimately, fostering teachers’ positive insight toward Al is not a technological
challenge but a human-centered transformation—one that demands systemic support,
continuous reflection, and the redefinition of professional identity in the era of intelligent

education.
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