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ABSTRACT

Background and Objectives: The present study was conducted with the aim of designing and

Article type: validating a competency model for digital teachers in elementary education. Methods: This study
Research is applied in terms of purpose and was conducted using a mixed qualitative-quantitative approach
Article in terms of nature and data collection method. In the qualitative phase, data collected from semi-
structured interviews with 15 experts in educational technology, faculty members in educational
sciences, and exemplary elementary school teachers were used. The data analysis was conducted
using thematic analysis, with purposeful sampling and snowball sampling methods, to identify
the dimensions and components of the digital teacher’s competencies. Subsequently, a
researcher-made questionnaire was developed based on a comprehensive review of existing
literature on teachers’ competencies for technology integration and the data collected from
interviews with experts. In the quantitative phase, the resulting model was validated through the
questionnaire. The statistical population included 43,500 elementary school teachers in Kerman
Province, of which 380 were selected through stratified random sampling. To assess reliability,
Cronbach’s alpha coefficient was used, which was determined to be 0.91. For data analysis,
descriptive statistics (frequency, mean, and standard deviation) and inferential statistics
(structural equation modeling using Smart-PLS software) were employed to design and validate
Keywords: the model.| Findings: The results indicated that five main dimensions were identified for
Design, technological teacher competency: Technological (Technical) Competencies, Pedagogical
\,\;a'('jd?t'on’ Competencies, Digital Environment Management Competencies, Ethical Competencies and
C ocel, Media Literacy, and Communication and Interaction Competencies. The adjusted coefficient of
ompetency, A - . .
Technology determination (_RZ) fo_r overall technological teacher competency was 0.47, _anq all rel_athn_shlps
Teacher between the dimensions and overall competency were reported as statistically significant.
E|emen{ary Goodness-of-fit indices for the model (SRMR = 0.07, d-ULS = 0.126, d-G1 = 0.49, Chi-Square

= 75.72, and NFI = 0.71) suggested a desirable model fit. The predictive relevance statistic Q?
value of 0.45 indicated the model’s appropriate predictive power. The research findings
demonstrated that the competencies of technological teachers in primary education are
multidimensional, encompassing technological, pedagogical, managerial, ethical, and
communication components. Each of these dimensions plays a significant role in explaining the
overall technological teacher competency. Conclusion: This framework can serve as a scientific
basis for planning professional development programs for teachers, designing digital
empowerment courses, and improving educational performance in technological environments.
Furthermore, the results emphasize that the simultaneous development of technical and
pedagogical competencies, along with attention to digital management, media literacy, and
communication skills, plays a key role in enhancing the overall competency of technological
teachers and can lead to an improvement in student learning quality.
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Extended Abstract

Introduction

Schools and educational institutions play a central role in human resource development
and sustainable educational development. In this context, teachers’ technological
competence has become an essential component of professional competence and an
important factor in improving teaching quality and students’ learning outcomes
(Gholamzadeh et al., 2022; Barati, 2022; Rutherford et al., 2017). Technological
competence encompasses not only technical skills but also professional knowledge,
creativity, critical thinking, problem-solving, digital communication, and the effective
integration of technology into teaching and learning (Taherpour et al., 2022). The rapid
development of digital technologies, the transition to online education during the COVID-
19 pandemic, and the growing use of artificial intelligence have increased the need for
teachers to continuously develop their technological competencies (Butler et al., 2017;
Mustafa et al., 2024). Although frameworks such as the UNESCO ICT Competency
Framework, DigCompEdu, ISTE Standards, and the TPACK model provide valuable
foundations for understanding teachers’ digital competencies, they may not fully address
the current needs of primary school teachers in the context of recent technological
transformations (Mishra & Koehler, 2006). Given the fundamental role of primary
education in students’ learning and human capital development, there is a need for a
comprehensive and contextually appropriate model of teachers’ technological
competencies.

Research Question(s)

Therefore, this study aims to design and validate a model of technological competencies
for primary school teachers to support professional development, improve educational
quality, and contribute to sustainable educational development.

Literature Review

Over the past decade, teachers’ technological competencies have become an important
focus of educational research due to the rapid digital transformation of education.
International studies have shown that technological knowledge alone is insufficient for
effective technology integration and that teachers’ professional experience, attitudes,
pedagogical beliefs, and organizational conditions also influence the development and
use of technological competencies (DeCoito & Richardson, 2018; Flanagan & Shoffner,
2013). Other studies have identified technological, professional, human, communication,
and managerial dimensions as important components of teachers’ technological
competencies (Foulger et al., 2017; Nurjani et al., 2025). Recent reviews have also
highlighted the continued application of the TPACK framework while emphasizing the
need to integrate ethical, social, and professional dimensions into technological
competency models (Osorio Vanegas et al., 2025). In Iran, previous studies have mainly
addressed professional competencies, educational leadership, and the use of emerging
technologies in education. Findings indicate that technological innovation and artificial
intelligence can contribute to teachers’ professional effectiveness, while professional
competence increasingly requires skills related to digital learning, active learning,
problem-solving, critical thinking, and effective technology use (Gholamzadeh et al.,
2022; Sabourianzadeh & Ahmadi, 2024; Farajzadeh Dehkordi, 2026). However, existing
studies have largely focused on specific groups such as educational managers, school
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leaders, or teachers in e-learning contexts. Moreover, relatively limited attention has been
given to developing and validating a comprehensive, context-specific model of
technological competencies for primary school teachers. This gap provides the basis for
the present study.

Methodology

This study employed a mixed-methods approach using an exploratory sequential design.
In the qualitative phase, relevant research documents published between 2000 and 2025
were reviewed, and semi-structured interviews were conducted with experts in
educational technology, educational sciences, and exemplary primary school teachers.
Participants and documents were selected purposively. Data were analyzed using
thematic analysis, and theoretical saturation was reached after 15 interviews. The
trustworthiness of the qualitative findings was established based on credibility,
transferability, dependability, and confirmability. In the quantitative phase, the statistical
population consisted of primary school teachers in Kerman Province. A stratified random
sampling method was used to select 380 teachers, including 340 teachers from public
schools and 40 from non-public schools. A researcher-made questionnaire was developed
based on the literature review and qualitative findings. Its reliability was assessed using
Cronbach’s alpha, with a coefficient of 0.91. Descriptive statistics and structural equation
modeling using SmartPLS were employed to validate the dimensions and components of
the proposed technological competency model.

Results

The results indicated that five main dimensions were identified for technological teacher
competency: Technological (Technical) Competencies, Pedagogical Competencies,
Digital Environment Management Competencies, Ethical Competencies and Media
Literacy, and Communication and Interaction Competencies. The adjusted coefficient of
determination (R?) for overall technological teacher competency was 0.47, and all
relationships between the dimensions and overall competency were reported as
statistically significant. Goodness-of-fit indices for the model (SRMR = 0.07, d-ULS =
0.126, d-G1 = 0.49, Chi-Square = 75.72, and NFI = 0.71) suggested a desirable model fit.
The predictive relevance statistic Q? value of 0.45 indicated the model’s appropriate
predictive power. The research findings demonstrated that the competencies of
technological teachers in primary education are multidimensional, encompassing
technological, pedagogical, managerial, ethical, and communication components. Each
of these dimensions plays a significant role in explaining the overall technological teacher
competency.

Discussion
Here goes the text for you discussion.

Conclusion

This framework can serve as a scientific basis for planning professional development
programs for teachers, designing digital empowerment courses, and improving
educational performance in technological environments. Furthermore, the results
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emphasize that the simultaneous development of technical and pedagogical
competencies, along with attention to digital management, media literacy, and
communication skills, plays a key role in enhancing the overall competency of
technological teachers and can lead to an improvement in student learning quality.
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