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Abstract

The present study aimed to design and validate a comprehensive, indigenous, and smart model for in-service teacher training in Iran’s education system
with an emphasis on digital learning, sustainable professional development, and smart educational management. This study employed an exploratory
mixed-methods design of the instrument-development type. In the qualitative phase, Strauss and Corbin’s grounded theory approach was applied, and
data were collected through 21 semi-structured interviews with teachers, school administrators, and educational experts selected via purposive sampling.
Data analysis was conducted through open, axial, and selective coding procedures. In the quantitative phase, the statistical population consisted of
teachers, administrators, and faculty members related to the education system, from whom 384 participants were selected using multi-stage sampling
based on the Krejcie and Morgan table. The data collection instrument was a researcher-made 30-item questionnaire measured on a five-point Likert
scale. Data were analyzed using SPSS, AMOS, and SmartPLS through confirmatory factor analysis and structural equation modeling. The qualitative
findings led to the extraction of ten major categories, including smart professional needs assessment, advanced pedagogical design, digital-smart learning,
smart innovative methods, sustainable professional development, smart educational evaluation, learning-oriented organizational support, networked
professional participation, educational digital inclusion, and educational artificial intelligence literacy. “Smart management of in-service training” emerged
as the core category. Confirmatory factor analysis demonstrated that all factor loadings were within acceptable ranges, confirming the adequacy of the
measurement structure. The KMO value was 0.959 and Bartlett’s test was significant (p<0.001), indicating sample adequacy and suitability of the
correlation matrix. Model fit indices also confirmed excellent model fit, including RMSEA=0.038, CFI=0.948, and TLI=0.960. Cronbach’s alpha,
composite reliability, and average variance extracted values exceeded standard thresholds for all constructs, confirming the validity and reliability of the
proposed model. The proposed model provides a comprehensive, indigenous, and digitally oriented framework for redesigning in-service teacher training
programs in Iran. By emphasizing smart learning, professional collaboration, digital inclusion, and sustainable professional development, the model has
the potential to enhance teachers’ professional growth and improve educational quality within the Iranian education system.
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Extended Abstract

Introduction

Rapid technological, social, and educational transformations have fundamentally altered the expectations
placed upon teachers and educational systems worldwide. In this evolving context, in-service teacher training
has become one of the most critical mechanisms for improving educational quality, updating teachers’
professional competencies, and ensuring sustainable professional development. Contemporary educational
systems increasingly recognize that teachers cannot rely solely on pre-service preparation, as the rapid
expansion of knowledge, digital technologies, artificial intelligence, and learner-centered pedagogies
continuously reshapes classroom realities and instructional demands. Consequently, professional development
is no longer viewed as a supplementary administrative activity but rather as a continuous, strategic, and lifelong
learning process that enables teachers to adapt to changing educational environments and improve instructional

effectiveness (Gonzales et al., 2024; Saed, 2025). Research evidence has consistently demonstrated that



effective in-service training programs positively influence teachers’ pedagogical competencies, instructional
quality, classroom management, motivation, and ultimately student learning outcomes (Abdala & Juma, 2024;
Msamba et al., 2023). However, despite the recognized importance of teacher professional development,
many educational systems continue to struggle with ineffective and outdated in-service training structures that
fail to address teachers’ actual professional needs. Studies have shown that many traditional in-service
programs remain centralized, lecture-based, short-term, and disconnected from classroom realities, thereby
limiting their practical effectiveness (Mishra, 2017; Tuncel & Cobanoglu, 2018; Yolcu & Kartal, 2017). In
many cases, teachers perceive these programs as bureaucratic obligations rather than meaningful learning
opportunities, which negatively affects their motivation and participation (Habibi-Azar et al., 2021; Mansouri
& Moradi, 2023). Furthermore, several studies have identified weak needs assessment procedures, insufficient
technological infrastructure, ineffective evaluation systems, and limited professional collaboration as major
barriers to successful teacher development programs (Fathi-Azar et al., 2016; Kharoushi et al., 2016). In
recent years, digital transformation and artificial intelligence have significantly influenced the redesign of
teacher training systems worldwide. The emergence of online learning environments, MOOC:s, cloud-based
educational systems, adaptive learning technologies, and Al-supported educational tools has opened new
possibilities for teacher professional development (Bhardwaj & Rathee, 2024; Puripunyavanich, 2025).
Educational researchers increasingly emphasize that teachers must develop digital literacy and Al-related
competencies to effectively engage with future educational ecosystems (Bilbao-Erana & Arroyo-Sagasta,
2025; Kohnke, 2025). Similarly, studies on cloud computing, robotics education, and digital instructional
design have demonstrated the effectiveness of technology-enhanced professional learning environments in
improving teachers’ competencies and flexibility (Cinar, 2025; Dartaj et al., 2024, 2025). Nevertheless, the
digital divide and unequal access to technological resources continue to create serious inequalities in teacher
professional development opportunities, especially in developing educational contexts (Henriquez et al.,
2026). In addition to technological transformation, contemporary professional development models
increasingly emphasize collaborative learning, professional networking, mentoring, school-based training, and
learner autonomy. Research indicates that teacher participation in collaborative professional communities and
mentoring systems contributes significantly to sustainable professional learning and educational innovation
(Mwakabenga, 2025; Phiri et al., 2023). Likewise, blended professional development programs and
pedagogically integrated training models have shown considerable effectiveness in enhancing multicultural
competencies, instructional innovation, and professional engagement among teachers (Babayigit et al., 2025;
Cooper, 2025). Recent educational frameworks also highlight the importance of combining pedagogical,
andragogical, and heutagogical approaches to create self-directed and adaptive learning environments for
teachers (Tarfi et al., 2020). In Iran, although numerous efforts have been made to improve teacher in-service
training, empirical evidence suggests that the current system still faces significant structural and pedagogical

challenges. Existing programs often suffer from traditional delivery methods, weak alignment with teachers’



professional needs, inadequate technological integration, and insufficient evaluation mechanisms (Abbasi-
Kasani et al., 2025; Aghili & Ahmadi-Haji, 2025). Moreover, studies have identified low teacher motivation,
ineffective implementation processes, and limited organizational support as additional barriers to successful
professional development (Ahmadi et al., 2025). Although several studies have attempted to design models
for curriculum development, evaluation systems, and technology-based training approaches (Ali-Nouri et al.,
2021; Farsi-Aliabad et al., 2017; Rashidi et al., 2022), there remains a significant gap regarding the
development of a comprehensive, integrated, and empirically validated indigenous model for in-service teacher
training in Iran. Therefore, the present study aimed to design and validate a comprehensive model for in-service
teacher training in the Iranian education system.

Methods and Materials

The present study employed an exploratory mixed-methods design of the instrument-development type. The
research was conducted in two sequential qualitative and quantitative phases. In the qualitative phase,
grounded theory methodology with the systematic approach was applied to identify the dimensions and
components of an effective in-service teacher training model. Participants consisted of teachers, school
administrators, educational experts, and faculty members with substantial experience in teacher professional
development programs. Purposive sampling was used, and semi-structured interviews were conducted until
theoretical saturation was achieved. Ultimately, 21 in-depth interviews were completed. The interview protocol
focused on identifying challenges, opportunities, structural dimensions, technological requirements,
professional learning processes, and organizational factors related to in-service teacher training. Data analysis
was performed through open coding, axial coding, and selective coding procedures. In addition to interviews,
relevant educational documents, reports, and policy guidelines associated with teacher professional
development were reviewed to enrich contextual understanding.

In the quantitative phase, the statistical population included teachers, school administrators, and university
faculty members associated with educational sciences and teacher training institutions. Based on the Krejcie
and Morgan sampling table, a sample of 384 participants was selected through multi-stage sampling
procedures. Data collection was conducted using a researcher-made questionnaire developed according to the
findings of the qualitative phase. The questionnaire contained 30 items measured on a five-point Likert scale
ranging from “very low” to “very high.” Content validity was examined through expert review, while construct
validity was assessed using confirmatory factor analysis. Reliability was evaluated through Cronbach’s alpha
and composite reliability indices. Data analysis was performed using SPSS, AMOS, and SmartPLS software.
Descriptive statistics, confirmatory factor analysis, and structural equation modeling were applied to evaluate
the measurement and structural components of the proposed model.

Findings

The qualitative findings resulted in the extraction of 90 initial concepts, 30 subcategories, and 10 main

categories. The identified categories included smart professional needs assessment, advanced pedagogical



design, digital-smart learning, smart innovative methods, sustainable professional development, smart
educational evaluation, learning-oriented organizational support, networked professional participation,
educational digital inclusion, and educational artificial intelligence literacy. During selective coding, “smart
management of in-service training”” emerged as the core category integrating all dimensions of the model. The
qualitative model indicated that effective in-service training begins with data-driven professional needs
assessment, followed by pedagogically advanced instructional design and supported by digital learning
infrastructures, collaborative learning environments, and intelligent evaluation systems.

Quantitative findings confirmed the adequacy and validity of the proposed model. The Kaiser-Meyer-Olkin
value was 0.959, and Bartlett’s test of sphericity was statistically significant, confirming the suitability of the
data for factor analysis. Confirmatory factor analysis demonstrated strong factor loadings for all questionnaire
items, indicating appropriate construct representation. Second-order confirmatory factor analysis also revealed
that all identified dimensions significantly loaded onto the higher-order construct of smart in-service training
management. Structural equation modeling results indicated excellent model fit. The RMSEA value was 0.038,
while CFI, TLI, NFI, and IFI values exceeded recommended thresholds, confirming the structural validity of
the model. Reliability analysis demonstrated high internal consistency across all constructs, with Cronbach’s
alpha and composite reliability values exceeding acceptable levels. Convergent and discriminant validity
indices also confirmed the adequacy of the measurement model. Overall, the quantitative findings validated
the theoretical and structural coherence of the proposed indigenous model for teacher in-service training.
Discussion and Conclusion

The findings of the present study demonstrate that effective in-service teacher training in contemporary
educational systems requires a transition from traditional administrative approaches toward intelligent,
integrated, and technology-oriented professional development systems. The identified model highlights that
teacher professional development cannot be reduced to isolated short-term training sessions; rather, it must
function as a continuous, data-driven, collaborative, and digitally supported learning ecosystem. The
integration of professional needs assessment, advanced pedagogical design, intelligent learning technologies,
organizational support, and networked professional collaboration within a unified framework represents one
of the major contributions of the proposed model.

The study also demonstrates the growing importance of digital transformation and artificial intelligence in
shaping future teacher development systems. The incorporation of Al literacy, adaptive learning systems, and
digital inclusion within the proposed framework reflects the evolving demands of educational environments
and the necessity for teachers to acquire technological competencies beyond traditional pedagogical skills.
Furthermore, the findings emphasize that sustainable professional development depends not only on
technological infrastructure but also on supportive organizational culture, collaborative professional networks,

and equitable access to digital learning opportunities.



Another important implication of the findings is the necessity of redesigning in-service training systems based
on evidence-based policymaking and continuous evaluation. Intelligent educational evaluation systems, data-
driven feedback mechanisms, and professional mentoring structures can substantially improve the
effectiveness and sustainability of teacher development programs. The proposed model also highlights the
importance of professional participation and collaborative learning as essential mechanisms for enhancing
teachers’ motivation, innovation, and instructional effectiveness.

Overall, the proposed indigenous model offers a comprehensive and scientifically validated framework for
redesigning teacher in-service training in Iran. By integrating technological innovation, professional
collaboration, intelligent evaluation, and sustainable professional learning into a unified structure, the model
provides educational policymakers and administrators with a practical foundation for improving the quality
and effectiveness of teacher professional development. The findings suggest that future educational reforms
should prioritize smart professional learning ecosystems capable of responding to rapid technological and
pedagogical transformations while simultaneously promoting educational quality, professional empowerment,

and sustainable teacher development.
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