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Abstract

The main aim of this study is to design a comprehensive model for the technological education of
elementary school teachers, emphasizing psychological, pedagogical, and technical dimensions. This
research employed a qualitative, interpretive approach using the meta-synthesis method. Data were
collected through document analysis, reviewing 25 scholarly articles published between 2010 and 2025.
The validity of the codes was assessed using the CVR index (0.85), and reliability was confirmed via
Cohen's Kappa coefficient (0.69). The analysis revealed that technological education for elementary
teachers consists of three core dimensions: psychological (including critical and creative thinking,
innovative problem-solving, and ethical use of technology), pedagogical (involving knowledge transfer,
creation of technology-based learning environments, and purposeful technology engagement), and
technical (covering mastery of tools, development of technological solutions, and awareness of
technological trends). A total of 10 key components and 32 subcomponents were identified, leading to the
construction of a final conceptual model. The resulting model offers a comprehensive and integrated
framework of essential competencies for teachers in the digital era and serves as a foundation for
redesigning teacher training and professional development programs. It emphasizes the integration of
cognitive, social, technical, and ethical capabilities in interaction with technology, thereby enhancing the
quality of education at the elementary level.
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Extended Abstract
Introduction
In recent decades, the rapid evolution of technology has profoundly transformed educational
structures, prompting a paradigm shift in the role of teachers—particularly at the elementary level—
toward technologically empowered instruction. This transformation is not merely about acquiring
operational knowledge of digital tools, but rather about cultivating comprehensive technological
competencies that integrate ethical awareness, pedagogical insight, and psychological readiness.
Scholars emphasize that modern educators must be prepared not only to use technology but to
embed it purposefully and reflectively into the learning environment (Park & Kwon, 2024; Richards,
2024).
The concept of technological education for teachers, or technological teacher training, has thus
gained prominence in global educational discourse. Technological education encompasses more

than technical literacy; it includes the capacity to use digital tools innovatively, to create meaningful
learning experiences, and to respond flexibly to diverse educational needs (Bahodirovich &

WY



Sl Jg% 3 53p drugi

Romilovich, 2021). Moreover, in the context of rapidly changing technological landscapes, teachers
must be equipped to guide students through the complexities of the digital world with a critical,
creative, and ethical approach (Grani¢, 2022; Karami, 2024).

Recent research has demonstrated that traditional teacher education models are insufficient in
preparing teachers for the demands of the 21st-century classroom. These models often neglect key
components such as critical thinking, adaptive problem-solving, and the psychological readiness
needed to navigate digital transformation (Hennessy et al., 2022; Kaminskiené et al., 2022). As
(Bagheri, 2021) suggests, even in systems that acknowledge the need for technological training in
policy documents, such as the Iranian Fundamental Transformation Document, implementation
often lacks clarity, coherence, and integration with broader pedagogical goals.

Further complicating the landscape, empirical studies have indicated that psychological factors—
such as anxiety, stress, and resistance to change—play a major role in shaping teachers' attitudes
toward technology integration (Fernandez-Batanero et al., 2021; Sailer et al., 2021). These findings
emphasize the need to address not only technical and instructional dimensions but also the cognitive
and emotional aspects of teacher readiness. Similarly, value-based considerations, including cultural
alignment and ethical responsibility in technology use, are increasingly being recognized as essential
components of comprehensive teacher training models (Razzokov, 2022).

A growing body of literature also highlights the potential of educational technology to support
inclusive, student-centered, and socially responsive pedagogies. For instance, technologies such as
artificial intelligence, virtual and augmented reality, and metaverse platforms are transforming the
possibilities of teaching and learning (Chen, 2024; Eshkoraev, 2024). However, the successful
implementation of such tools depends heavily on teachers’ ability to critically assess, adapt, and
apply them to meet specific educational goals (Lin et al., 2021; Yau et al., 2023).

Furthermore, studies in the Iranian context reveal a significant gap between educational policy and
practical implementation. Research by (Ravanbadeh, 2023) and (Jafari, 2023) confirms that while the
need for technological education is acknowledged, many teachers continue to face limitations due
to lack of support, inadequate professional development, and insufficient technological
infrastructure. As (Sajadi, 2023) notes, this disconnect also reflects a broader conceptual ambiguity
about the scope and nature of technological education, which hinders systematic planning and
evaluation.

In light of these challenges and opportunities, the present study aims to design a multidimensional
model for the technological education of elementary teachers. This model is grounded in a meta-
synthesis of qualitative studies and draws upon global and national research to integrate
psychological, pedagogical, and technical dimensions of technological teacher training. The goal is
to provide a conceptual framework that informs future educational policy, curriculum design, and
teacher development initiatives.

Methods and Materials

This study adopted a qualitative research design using the method of meta-synthesis. The data were
collected through document analysis, focusing on scholarly articles published between 2010 and
2025 in both international and Iranian academic databases. A purposive sampling strategy was
employed to select 25 relevant articles that directly addressed the components of technological
teacher education. The extracted codes were validated through Content Validity Ratio (CVR) using
expert judgment, and reliability was confirmed using Cohen's Kappa coefficient. The coding and
categorization of themes were conducted inductively, followed by axial coding to establish thematic
relationships. The final model was constructed through iterative synthesis and expert feedback.
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Findings
The analysis resulted in the identification of 32 core concepts organized into 10 components, which
were subsequently categorized into three major dimensions: psychological, pedagogical, and
technical.
The psychological dimension includes:
o Critical and creative thinking: ability to analyze digital content, design creative activities, and
foster innovative idea generation.
e Innovative problem-solving: use of technology to address educational challenges individually
and collaboratively.
o Responsibility and ethical use of technology: fostering a positive and ethical attitude towards
digital tools and online interactions.
The pedagogical dimension encompasses:
o Knowledge transfer: ability to teach technological concepts in accessible ways and engage
students in digital activities.
o Technology-rich learning environments: designing interactive classrooms, using educational
apps, and facilitating digital engagement.
e Socially oriented interaction with technology: leveraging technology for communication,
collaboration, and community-building.
The technical dimension involves:
e Mastery of modern tools: familiarity with educational software, platforms, and smart
classroom devices.
o Technological solution design: ability to create customized educational models and evaluate
digital teaching strategies.
o Cross-disciplinary application: integrating technology into various subjects and designing
multimedia lessons.
o Trend awareness: keeping pace with digital trends and promoting lifelong learning.
These components were synthesized into a comprehensive model of technological teacher
education, which illustrates how the three dimensions interact and mutually reinforce one another to
promote teacher readiness in the digital era.
Discussion and Conclusion
The model developed in this study offers a holistic framework for understanding and implementing
technological education for elementary teachers. By integrating psychological, pedagogical, and
technical dimensions, it addresses the complex nature of teacher readiness in a digitally transforming
educational landscape. Unlike traditional models that often emphasize either technical skills or
pedagogical strategies, this model highlights the centrality of cognitive and emotional preparedness,
ethical responsibility, and adaptive expertise.
The psychological dimension of the model underscores the importance of equipping teachers with
the mindset and resilience needed to navigate technological uncertainty. Teachers who can think
critically, solve problems innovatively, and manage the ethical challenges of digital learning
environments are better positioned to support their students’ growth. This aligns with contemporary
research on self-efficacy, motivation, and digital stress, which shows that these factors significantly
impact technology adoption and instructional quality.
In the pedagogical dimension, the model reinforces the view that technology is not an end in itself
but a means to enhance student engagement, personalize learning, and achieve broader
educational objectives. Teachers must be able to design meaningful learning experiences, facilitate
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active participation, and align digital tools with curriculum goals. This requires both theoretical
understanding and practical competence in instructional design, classroom management, and
culturally responsive teaching.

The technical dimension, while foundational, is not treated in isolation. Rather, it is embedded within
a broader framework of lifelong learning and professional adaptability. Teachers must not only
master current technologies but also remain vigilant and responsive to emerging trends. This
demands continuous professional development, access to digital resources, and institutional support
for experimentation and innovation.

Collectively, the model serves as a blueprint for reforming teacher education and professional
development programs. It provides actionable insights for policymakers, curriculum developers, and
teacher educators seeking to foster technological competence in a coherent and sustainable
manner. By emphasizing the interplay of psychological well-being, pedagogical creativity, and
technical fluency, the model reflects a forward-looking vision of what it means to be a digitally
competent educator in the 21st century.

The implementation of this model could transform teacher preparation programs by shifting the focus
from fragmented skills training to integrated capacity building. It could also guide the evaluation of
teacher competencies and inform the development of assessment tools that capture the nuanced
and evolving nature of technological teaching. Ultimately, by adopting this model, educational
systems can better equip their teachers to navigate the challenges and harness the opportunities of
a rapidly digitizing world.
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