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ABSTRACT

Background and Purpose: Recent advancements in artificial intelligence (Al) have introduced novel
opportunities for enhancing educational and instructional processes. Leveraging Al can transform the role of
teachers and significantly influence their empowerment and self-efficacy beliefs. This study aimed to
examine the impact of Al integration in teaching on the empowerment and self-efficacy of primary school
teachers.

Methodology: This study employed a quasi-experimental design with a pretest-posttest control group. The
statistical population included all primary school teachers in District 1 of Tehran during the 2024-2025
academic year. From this population, 30 teachers were selected through convenience sampling and randomly
assigned to experimental (15) and control (15) groups. The experimental group participated in a eight-session
training program focused on the application of artificial intelligence (Al) in teaching. Data were collected
using the Teacher Empowerment Questionnaire by Lei & Xu (2022) and the Teacher Self-Efficacy Scale by
Tschannen-Moran & Woolfolk Hoy (2001). Data analysis was conducted using ANCOVA.

Results: The findings indicated that the teachers in the experimental group, who incorporated artificial
intelligence in their teaching, showed a significant improvement compared to the control group in both
empowerment (F = 430.459, p < 0.05) and teaching self-efficacy (F = 704.668, p < 0.05). The ANCOVA
results confirmed the effectiveness of the intervention.

Conclusion: These findings suggest that integrating Al into the teaching process not only enhances
instructional quality but also serves as a powerful tool for professional growth and strengthening teachers’
beliefs in their instructional capabilities. The study underscores the need to reconsider teacher preparation
methods and develop empowerment programs grounded in emerging technologies, thereby paving the way
for a transformative shift in teacher-centered education.
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Extended Abstract

Background and Purpose:

Recent developments in Artificial Intelligence (Al) have created unprecedented opportunities
for reshaping teaching and learning processes. Al tools—ranging from adaptive learning
platforms to automated feedback systems—are increasingly viewed as transformative forces that
can automate repetitive tasks, personalize instruction, and generate actionable insights for
teachers. These affordances are particularly relevant to enhancing teachers’ psychological
empowerment (Spreitzer, 1995) and self-efficacy beliefs (Bandura, 2013), two constructs
closely linked to instructional quality, professional satisfaction, and student achievement.
Elementary school teachers play a pivotal role in shaping human capital. Empowering teachers
and strengthening their self-efficacy are key to improving education, as empowered teachers are
more likely to adopt innovative strategies, engage students effectively, and create supportive
classroom climates. Al can address these challenges by providing feedback, personalized
instructional design, and data-driven support. At the same time, empowerment is essential for
Al integration, suggesting a reciprocal relationship: Al can enhance teachers’ self-efficacy,
while empowered teachers are better able to exploit Al to create high-quality learning
environments. This dynamic highlights the need to prepare teachers with both technological
knowledge and psychological resources to overcome resistance and embrace new practices
Despite these opportunities, educational systems continue to face gaps, including the mismatch
between traditional teaching and the evolving needs of learners, limited professional
development, and insufficient attention to teachers’ readiness for technology integration.
Although prior studies have linked empowerment and self-efficacy to organizational
commitment and instructional quality, few have examined these dynamics in Al-supported
elementary education, especially in developing contexts. In Iran, the scarcity of intervention-
based research on Al’s impact on teachers’ psychological constructs represents a critical gap.
Drawing on social cognitive theory, this study investigates whether an Al-based instructional
training program can enhance empowerment and self-efficacy among elementary school
teachers. By situating the inquiry in the Iranian educational context, the study contributes to
closing the gap in cross-cultural literature and offers practical insights for policy-makers and
educators preparing teachers for Al-mediated classrooms. Ultimately, the research underscores
the dual role of Al as both a technological tool and a psychological catalyst for teacher
development, with potential implications for student learning, professional identity, and the
sustainability of educational reforms.

Methodology:

This applied research employed a quasi-experimental pretest—posttest control group design with
a statistical population consisting of all elementary school teachers in District 1 of Tehran
during the 2023-2024 academic year. Using convenience sampling, 30 teachers who met the
inclusion criteria—minimum three years of teaching experience, at least a bachelor’s degree,
basic digital literacy assessed via a 10-item ICDL-aligned checklist, and willingness to
participate—were selected. Teachers were excluded if they missed more than one training
session or provided incomplete questionnaire responses. Participants were randomly assigned to
experimental (n = 15) and control (n = 15) groups, and baseline homogeneity of technology
familiarity was verified using independent t-tests.

The experimental group participated in an eight-session structured training program (90 minutes
each) on the educational applications of artificial intelligence. The program included an
introduction to Al foundations (definition, history, opportunities, and challenges), two sessions
on personalized learning using adaptive platforms such as Knewton and Squirrel Al, a session
on Al-supported collaborative and social learning with tools like Miro Al, two sessions on Al-
based content creation and automated feedback using systems such as Canva Al and assessment
platforms, a session on ethical considerations and digital responsibility in Al integration, and a
final session devoted to designing Al-enhanced lesson plans and peer review. Following the
training, teachers implemented Al tools in their classrooms for a full semester and documented
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their experiences in weekly reflective journals and sample lesson plans, whereas the control
group continued regular teaching without intervention. Data were collected through two
validated instruments: the Teacher Empowerment Questionnaire (Lei & Xu, 2022; 15 items, o =
0.79) measuring meaning, competence, autonomy, impact, and status, and the Teacher Self-
Efficacy Scale (Tschannen-Moran & Woolfolk Hoy, 2001; 24 items, o = 0.85) measuring
instructional strategies, classroom management, and student engagement. After confirming
assumptions of normality (Kolmogorov—Smirnov), homogeneity of variance (Levene’s test),
and homogeneity of regression slopes, data were analyzed using ANCOVA with pretest scores
as covariates, and Wilks’ Lambda was applied to examine the multivariate effects on the two
dependent variables.

Findings:

The descriptive statistics showed higher posttest means for the experimental group in both

empowerment and self-efficacy compared to the control group. Multivariate ANCOVA results

revealed a significant effect of the Al-based intervention on the combined dependent variables

(Wilks’ Lambda = 0.028, F(2,25) = 435.299, p < 0.001, n*> = 0.972).

e Teacher Empowerment; After controlling for pretest scores, the experimental group scored
significantly higher than the control group (F = 430.459, p <0.001, n* = 0.941).

e Teacher Self-Efficacy: A similar pattern emerged for self-efficacy, with the experimental
group outperforming the control group (F = 704.668, p < 0.001, n* = 0.963).

Qualitative reflections from teachers indicated that Al tools reduced routine workloads,

improved classroom engagement, and increased confidence in instructional decision-making.

Teachers reported feeling more competent and autonomous when using Al for lesson planning,

feedback provision, and classroom management.

Discussion and Conclusion:

The findings highlight the transformative role of Al in education, showing that regular use of
Al-based tools enhances teachers’ empowerment and strengthens self-efficacy. Interpreted
through Bandura’s Social Cognitive Theory, these outcomes stem from mastery experiences
such as successfully applying adaptive platforms and observing improved student engagement.
Likewise, Spreitzer’s Psychological Empowerment Model helps explain the gains in meaning,
competence, autonomy, and impact: Al-supported lesson planning increased meaningfulness,
automated feedback boosted competence, and personalized design options enhanced teachers’
autonomy and influence on learning.

This study also resonates with global research highlighting Al as a driver of teacher innovation
and identity reconstruction (e.g., Joksimovic et al., 2023; Chen & Zhang, 2025). Importantly,
the qualitative reflections revealed that Al did not replace teachers but redefined their role
toward being facilitators, mentors, and designers of rich learning experiences. These insights
contribute to the growing debate about the future of teachers in Al-mediated classrooms,
suggesting that technology, when thoughtfully integrated, amplifies rather than diminishes
human agency.

Nevertheless, several limitations must be acknowledged. The small sample size and single-
district focus restrict generalizability, and reliance on self-report measures may not fully capture
behavioral changes. Future research should incorporate classroom observations, longitudinal
follow-ups, and larger, more diverse samples to provide a deeper understanding of the sustained
psychological effects of Al integration.

Overall, this study provides empirical evidence that Al-assisted teaching can function as a
catalyst for professional growth, ultimately improving instructional quality and student
outcomes. By aligning with both empowerment theory and social cognitive principles, it
highlights the psychological mechanisms through which Al supports teachers’ evolving
professional identities in the 21st century.
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Suggestions:

e Continuous Al Training Programs: Implement systematic professional development
workshops focusing on Al tools for adaptive learning, assessment, and content creation.

¢ Localized Al Tool Development: Invest in designing Al platforms tailored to Persian language
and Iranian curricula to increase usability and cultural relevance.

e Ethical and Infrastructural Support: Establish guidelines for data privacy, provide technical
assistance, and address infrastructural barriers to ensure smooth Al adoption.

o Hybrid Research Approaches: Combine quantitative impact evaluation with qualitative
exploration of teachers’ lived experiences for a holistic understanding.

Ethical Considerations: All ethical standards were observed. Participants provided informed
consent and were assured of confidentiality and the right to withdraw at any stage.
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