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Abstract

This study aimed to develop and validate an in-service teacher education curriculum model grounded in principles of educational
neuroscience. A sequential qualitative design was employed. In the model development phase, inductive qualitative content analysis based
on Elo and Kyngis’s (2008) approach was conducted using semi-structured interviews with 21 experts in curriculum studies, educational
psychology, educational neuroscience, and educational administration, selected through snowball sampling until theoretical saturation was
achieved. In the validation phase, a three-round Delphi technique involving 16 experts was applied to assess the importance and coherence
of the extracted components. Qualitative data were analyzed using Atlas.ti software, while Delphi data were analyzed in SPSS, and
instrument reliability was confirmed through a test—retest procedure. The results yielded a comprehensive curriculum model consisting
of four core elements—objectives, content, teaching methods, and evaluation—encompassing 12 dimensions, 24 components, and 121
indicators. Delphi findings indicated that all components exceeded the acceptance threshold, with high Kendall’s coefficient of
concordance, demonstrating strong expert agreement and model validity. The proposed model provides a scientifically grounded and
practice-oriented framework for redesigning in-service teacher education programs and can support evidence-based decision-making
aimed at enhancing teaching quality through neuroscience-informed practices.
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Extended Abstract

Introduction

In-service teacher education has long been recognized as a cornerstone of educational quality improvement
and professional capacity building within educational systems. Rapid social, technological, and pedagogical
changes have intensified the need for continuous professional development programs that move beyond
traditional, episodic training formats and instead adopt coherent, evidence-informed curricular structures.
International research consistently indicates that many in-service training programs suffer from weak
alignment between objectives, content, instructional strategies, and evaluation mechanisms, resulting in
limited impact on teachers’ professional practice (Popova, 2021; Sareer & Al-Warfal, 2022). This gap
between research evidence and actual practice has emerged as a persistent global challenge.

In the Iranian context, similar concerns have been raised regarding the effectiveness of in-service teacher
training. Empirical studies have documented problems such as inadequate needs assessment, overly theoretical
content, limited applicability to classroom realities, and insufficient evaluation frameworks (Khosravi-Pour &
Ahmadian, 2024; Rahimi et al., 2017). These shortcomings have contributed to teachers’ dissatisfaction and
reduced engagement with professional development initiatives (Dosti Alwanagh et al., 2021; Mahara, 2024).
Consequently, scholars have increasingly emphasized the necessity of redesigning in-service training programs
based on systematic curriculum models rather than fragmented course-based approaches.

Recent literature highlights a shift toward comprehensive curriculum-based frameworks for professional
development, emphasizing multidimensional growth encompassing cognitive, emotional, social, and
professional identity domains (Fattah Ali Begi et al., 2025; Sotoudeh Moghadam et al., 2024). Such
frameworks stress that effective in-service education should be grounded in clear objectives, relevant and
contextualized content, active teaching—learning strategies, and formative as well as summative evaluation
processes. Studies on curriculum design models further suggest that coherence among these elements is
essential for achieving sustainable professional learning outcomes (Kafshchian Moghadam et al., 2024).
Moreover, international research underscores the importance of learner-centered and participatory
instructional methods in teacher professional development. Active, collaborative, and experience-based
approaches have been shown to enhance teachers’ engagement and facilitate the transfer of learning to
classroom practice (Baldan Babayigit et al., 2025; Popova, 2021). The integration of digital technologies and
blended learning environments has also gained prominence, particularly when aligned with pedagogical goals
and contextual needs (Hennessy et al., 2022; Lucas et al., 2021). However, scholars caution that technology
alone cannot guarantee effectiveness without a well-structured curriculum framework (Hennessy et al., 2022).
Another emerging theme in the literature is the growing attention to teachers’ well-being, professional identity,
and emotional competencies as integral components of professional development. Research suggests that in-

service programs addressing stress reduction, occupational well-being, and reflective practice can indirectly



enhance teaching quality and job satisfaction (Hamidi & Shamloo, 2021; Maarefvand & Shafiabady, 2024).
These findings align with broader perspectives that conceptualize teacher development as a holistic and
continuous process rather than a narrow skills-based intervention.

Despite the expanding body of research, a notable gap remains in the form of an integrated and validated
curriculum model that systematically organizes the diverse dimensions, components, and indicators of
effective in-service teacher education. Many existing studies focus either on evaluating training outcomes or
identifying isolated components without synthesizing them into a unified curricular framework (Parasteh
Qombavani et al., 2022; Sentiirk et al., 2022). Addressing this gap requires a model that is both theoretically
grounded and empirically validated through expert consensus and contextual relevance.

Methods and Materials

This study adopted a sequential qualitative design consisting of two main phases: model development and
model validation. In the first phase, inductive qualitative content analysis was employed to extract key
dimensions and components of an effective in-service teacher education curriculum. Data were collected
through semi-structured interviews with a purposive group of experts, including university faculty members
in curriculum studies and educational psychology, specialists in teacher professional development, and
experienced educational administrators. Snowball sampling was used to identify participants, and data
collection continued until theoretical saturation was achieved.

Interviews were transcribed verbatim and analyzed following a systematic process of open coding,
categorization, and abstraction. This process resulted in the identification of preliminary codes, which were
subsequently refined into higher-order components and dimensions. Qualitative data analysis software was
utilized to manage and organize the coding process.

In the second phase, the preliminary curriculum model was subjected to validation using the Delphi technique.
A panel of experts distinct from the initial interview group participated in three iterative Delphi rounds. In each
round, participants evaluated the relevance and importance of the identified components using structured
questionnaires. Quantitative analyses, including measures of central tendency and consensus indices, were
applied to determine the level of agreement among experts. The stability and reliability of responses across
rounds were assessed to confirm the robustness of the model.

Findings

The analysis resulted in the development of a comprehensive in-service teacher education curriculum model
comprising four core elements: objectives, content, instructional methods, and evaluation. Within these
elements, a total of 12 dimensions, 24 components, and 121 indicators were identified and systematically
organized.

The objectives element emphasized professional cognitive skills, emotional and motivational competencies,
learner-centered professional attitudes, and the strengthening of teachers’ professional identity. The content

element focused on relevance, applicability, contextualization, and alignment with teachers’ real classroom



needs. Instructional methods highlighted participatory, interactive, and experience-based approaches that
actively engage teachers in the learning process. The evaluation element incorporated continuous assessment,
formative feedback, and outcome-oriented evaluation mechanisms.

Results from the Delphi validation indicated strong expert consensus across all components. Mean scores for
each component exceeded the predefined acceptance threshold, and measures of agreement demonstrated high
stability across successive rounds. These findings confirmed both the conceptual coherence and practical
relevance of the proposed curriculum model.

Discussion and Conclusion

The findings of this study demonstrate that effective in-service teacher education requires a curriculum-based
approach that integrates objectives, content, instructional strategies, and evaluation into a coherent and
mutually reinforcing system. The proposed model addresses longstanding critiques of fragmented and
ineffective professional development programs by offering a structured framework capable of guiding
systematic planning and implementation.

The emphasis on multidimensional professional growth reflects a holistic understanding of teacher
development, recognizing that instructional improvement is closely linked to teachers’ cognitive, emotional,
and identity-related dimensions. By foregrounding participatory and experience-based instructional methods,
the model supports active learning and facilitates the transfer of professional knowledge to classroom practice.
Furthermore, the strong expert consensus achieved through the Delphi process underscores the contextual
validity and applicability of the model. This consensus suggests that the framework resonates with both
theoretical perspectives and practical realities of in-service teacher education.

In conclusion, the developed curriculum model provides a comprehensive and validated framework for
redesigning in-service teacher education programs. Its application can support educational policymakers,
curriculum designers, and training providers in enhancing the quality and effectiveness of professional

development initiatives, ultimately contributing to improved teaching practices and educational outcomes.
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