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Abstract

This study aimed to design, validate, and establish the reliability of a comprehensive and localized instrument to assess the
professional competencies of school teachers. This applied research used a sequential exploratory mixed-methods design.
In the qualitative phase, semi-structured interviews with 25 teacher-competence experts were analyzed using grounded
theory to identify initial categories. Based on these findings, a 29-item Likert-scale questionnaire was developed and
administered to 384 educational experts and practitioners selected via stratified random sampling. Qualitative data were
analyzed through open, axial, and selective coding; quantitative data were examined using first- and second-order
confirmatory factor analysis (CFA) and structural equation modeling with SPSS and Amos. Reliability and validity were
evaluated through average variance extracted, Cronbach’s alpha, composite reliability, and inter-coder agreement (Cohen’s
kappa = 0.876). The qualitative phase yielded 29 major categories and 10 core dimensions, forming the basis of the
questionnaire. CFA results confirmed that all 29 items had factor loadings above 0.30 and the 10 main factors had loadings
ranging from 0.92 to 1, indicating strong construct validity. Reliability indices, including Cronbach’s alpha, composite and
homogeneous reliability, all exceeded 0.92, supporting excellent internal consistency. The developed instrument
demonstrates high validity and reliability and comprehensively assesses teachers’ competencies across educational,
technological, social, and ethical domains. It provides a robust foundation for future research, teacher professional
development planning, and evidence-based educational policymaking.
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Teachers’ competence is a pivotal construct in contemporary education, representing a comprehensive set of
professional capacities that influence not only the quality of teaching but also student learning outcomes,
emotional well-being, and the overall development of human capital in societies (Charles & Akpomi, 2021).
Historically, teacher competence was narrowly conceptualized as subject-matter expertise and basic
instructional skills; however, this view has evolved significantly. Current research defines competence as a
multidimensional construct encompassing pedagogical knowledge, classroom management, technological
proficiency, innovative teaching practices, social and emotional intelligence, and ethical responsibility
(Zlatkin-Troitschanskaia et al., 2025). Despite this theoretical advancement, a persistent challenge remains:
the lack of wvalid, reliable, and contextually grounded instruments to assess teacher competence
comprehensively, particularly in developing educational systems such as Iran’s (Paju, 2011).

The need for robust measurement tools has become more urgent due to the rapid social, cultural, and
technological transformations reshaping educational environments. The emergence of Society 5.0, which
integrates artificial intelligence, digitalization, and human-centered values, requires teachers to adapt flexibly,
innovate pedagogically, and utilize advanced technologies to engage diverse learners (Diana, 2025). Global
evidence shows that teachers’ professional competence directly affects students’ cognitive and affective
outcomes and indirectly shapes learning motivation and engagement (Maryani et al., 2025; Yang et al., 2025).
Moreover, teachers’ self-efficacy and competence beliefs can buffer job stress and prevent emotional
exhaustion, thus sustaining professional resilience (Van Den Brink et al., 2025).

International attempts to measure teacher competence have largely focused on specific dimensions rather than
adopting an integrative approach. Some studies have concentrated on pedagogical skills (Charles & Akpomi,
2021), while others emphasize digital literacy and the use of educational technologies (Ballenas et al., 2024;
Nwafor et al., 2023). Recent inquiries underline the necessity of digital empowerment and organizational
support for teachers to sustain technology-enhanced instruction, especially in the post-pandemic educational
landscape (Faremi et al., 2025; Ma & Ismail, 2025). Similarly, social and ethical domains are gaining
attention; for instance, research has stressed the role of character education integration in early childhood
settings (Istiana et al., 2024) and the significance of teachers’ inclusivity and flexibility in addressing learner
diversity (Nantwi et al., 2023; Tveitnes et al., 2025).

Parallel to these conceptual advances, methodological rigor has increased in measuring competence. Many
studies now employ structural equation modeling (SEM) and confirmatory factor analysis (CFA) to test the
validity and reliability of competence scales (Kline, 2023). For example, Vu and Dinh (Vu & Dinh, 2022)
used exploratory and confirmatory factor analysis to validate a preschool teacher competence scale, while
Lemmrich and colleagues (Lemmrich et al., 2020) designed linguistically responsive teaching assessments
tailored for multilingual contexts. These international frameworks suggest that the development of teacher
competence instruments should be both theoretically robust and empirically validated to ensure meaningful
use in policy and practice.

Despite these advances, Iran lacks a comprehensive, culturally adapted, and psychometrically sound tool for
evaluating teachers’ professional competencies. Most available measures are translated or partially localized
and fail to capture the complexity of teachers’ roles in the Iranian educational system. This gap risks
undermining evidence-based policy-making, professional development planning, and quality assurance in
schools (Richter et al., 2025). Responding to this need, the present study aimed to develop, validate, and test
the reliability of a multi-dimensional, contextually appropriate instrument for assessing the competencies of
Iranian secondary school teachers.

Methods and Materials

This applied research adopted a sequential exploratory mixed-methods design, integrating qualitative and
quantitative approaches. In the qualitative phase, semi-structured interviews were conducted with 25 key
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experts and thought leaders in teacher competence, selected purposively to ensure deep expertise and
relevance. The grounded theory approach guided data collection and analysis; transcripts were coded using
open, axial, and selective procedures to identify core categories and subcategories representing teacher
competence dimensions.

Based on qualitative findings, an initial 29-item questionnaire was constructed using a five-point Likert scale.
For the quantitative phase, the instrument was administered to a stratified random sample of 384 education
professionals and stakeholders across different educational districts in Iran, determined using Krejcie and
Morgan’s sampling table and recommendations for SEM sample adequacy. Data analysis employed first- and
second-order confirmatory factor analysis to test the instrument’s factorial structure, followed by reliability
evaluation using Cronbach’s alpha, composite reliability, and average variance extracted (AVE). Inter-coder
agreement in the qualitative phase was also assessed using Cohen’s kappa coefficient.

Findings

Qualitative analysis yielded 585 initial codes, refined to 29 major categories grouped into 10 core dimensions
representing the multi-layered construct of teacher competence. These ten factors included: educational
leadership, educational innovation, smart infrastructure, professional growth, teacher support, social
relationships, trust and culture, inclusive justice, research and development, and structural transparency. The
final construct reflected a systemic view of competence encompassing cognitive, behavioral, technological,
and socio-cultural capacities.

First-order CFA confirmed that all 29 items loaded significantly on their respective latent factors, with
standardized factor loadings ranging from 0.82 to 1.00, far exceeding the 0.30 threshold for construct validity.
Second-order CFA further supported the structural coherence of the model, with the ten dimensions
demonstrating strong correlations with the overarching competence construct (factor loadings between 0.92
and 1.00). Model fit indices indicated excellent fit (¥*/df < 3; CFI, GFI, and TLI > 0.95; RMSEA < 0.05).
Reliability analysis showed outstanding internal consistency: Cronbach’s alpha values for all dimensions were
above 0.96, composite reliability (CR) ranged from 0.98 to 0.99, and AVE values were consistently higher
than 0.92, demonstrating convergent validity. Inter-coder agreement in the qualitative phase was also strong
(Cohen’s kappa = 0.876), confirming the robustness of the initial conceptualization.

Discussion and Conclusion

The findings strongly support the conceptualization of teacher competence as a complex, multi-dimensional
construct that extends beyond mere subject-matter expertise. The ten identified domains integrate
contemporary demands on teachers, including technological adaptability, leadership, ethical responsibility, and
social engagement. These results converge with global research that positions teacher competence as a holistic
and dynamic framework essential for educational effectiveness (Yang et al., 2025; Zlatkin-Troitschanskaia
et al., 2025).

A particularly notable outcome is the centrality of educational innovation and smart infrastructure. High factor
loadings for these domains underscore the crucial role of digital proficiency and innovative pedagogy in
modern teaching, aligning with international evidence that digital transformation in education requires
competent, technology-empowered teachers (Ballenas et al., 2024; Nwafor et al., 2023). The role of
organizational support and access to technological resources, highlighted in studies by Ma and Ismail (Ma &
Ismail, 2025) and Faremi (Faremi et al., 2025), resonates with the present results, reinforcing the need for
systemic investment in teacher digital capacity.

Equally significant is the validation of professional growth and teacher support as critical competence factors.
These findings echo the argument that teachers’ professional development, well-being, and supportive work
environments foster resilience and reduce burnout (Van Den Brink et al., 2025). Similarly, global frameworks
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emphasize that sustainable teacher competence development must be underpinned by organizational structures
and professional learning opportunities (Richter et al., 2025).

The study also confirms the increasing relevance of socio-ethical competencies. Factors such as trust and
culture, inclusive justice, and social relationships demonstrate that competence is not solely about instructional
quality but also about building inclusive, equitable, and emotionally safe learning spaces. These findings align
with Istiana’s work on character education (Istiana et al., 2024) and Nantwi’s analysis of inclusive creative
arts teaching (Nantwi et al., 2023). They highlight that teacher competence must be sensitive to cultural and
individual diversity, as emphasized in Scandinavian research on inclusive education (Tveitnes et al., 2025).
From a methodological perspective, this study contributes significantly to measurement science by integrating
grounded theory with advanced CFA, ensuring both conceptual relevance and psychometric rigor. The
approach parallels the methodological sophistication seen in Vu and Dinh’s scale validation (Vu & Dinh,
2022) and Lemmrich’s performance-based assessments (Lemmrich et al., 2020), while meeting the criteria
for robust structural equation modeling outlined by Kline (Kline, 2023).

In conclusion, this research delivers a highly valid and reliable instrument capable of comprehensively
assessing teacher competence in the Iranian educational context. The tool addresses the long-standing gap of
localized, multidimensional assessment frameworks and provides actionable insights for teacher professional
development, policy-making, and educational reform. By encompassing technological, social, ethical, and
leadership components alongside traditional pedagogical skills, the instrument reflects the evolving profile of
effective teachers in the 21st century. Its adoption could support data-driven decision-making, inform tailored
training programs, and ultimately contribute to elevating teaching quality and student learning outcomes.
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