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ABSTRACT

Received: 12 Apr 2024 The aim of the present article was to develop and validate a competency-based curriculum
Accepted: 08 June 2024 model for the education of biology teachers. The research method was a mixed approach,
Available Online: 16 June 2024 including both qualitative and quantitative phases. The statistical population in the

qualitative phase included university instructors, school teachers, and exam preparation
centers' educators in the city of Tabriz during the 2020-2021 academic year. In the
quantitative phase, the population included biology instructors from universities in East
Azerbaijan Province, school teachers, and exam preparation centers' educators in Tabriz
during the 2021-2022 academic year. The sample size in the qualitative phase consisted of
15 individuals selected using the snowball sampling method until theoretical saturation was
reached, while in the gquantitative phase, 150 individuals were selected using a stratified
proportional random sampling method. Data collection in the qualitative phase was
conducted through semi-structured interviews, and in the quantitative phase, through a
researcher-made questionnaire. To assess the validity of the qualitative phase's
questionnaire, internal validity was used, and for reliability, test-retest reliability was
employed. For the quantitative phase's questionnaire, content and construct validity were
assessed, and Cronbach's alpha was used to measure reliability. Qualitative data were
analyzed using "thematic analysis," while quantitative data were analyzed using
"exploratory factor analysis." In the qualitative phase, out of the initial 310 codes, 44
categorized codes, 10 sub-themes, and 4 main themes related to competency-based

Keywords curriculum elements—including objectives, content, teaching-learning activities, and
Curriculum elements, evaluation—were identified, and the proposed model was designed. In the quantitative
competency-based, teacher phase, construct validity and factor loadings of the identified components were performed

using exploratory factor analysis, and ultimately, the competency-based curriculum model
for biology teacher education was validated and confirmed. Therefore, the localized tool is
applicable for the education of biology teachers.

education, biology
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EXTENDED ABSTRACT

INTRODUCTION

The success and effectiveness of educational systems are deeply tied to the
knowledge, expertise, and skills of their teachers. High-quality education systems require
a systematic and well-structured process for attracting, training, and employing teachers
based on clearly defined goals and objectives. A lack of appropriate models for teacher
training in educational systems can lead to disorganization and significant decreases in
teacher efficiency and effectiveness. This, in turn, may result in a sharp decline in the
quality of education provided, which could exacerbate existing problems within the
educational system (1).

Competency-based education, which focuses on equipping individuals with the
necessary knowledge, skills, and abilities to perform their job roles effectively, has gained
significant attention in recent years. Competency-based curricula are designed to prepare
individuals to address job-related challenges independently and collaborate effectively
within professional environments (2). In the context of teacher education, competency-
based approaches are essential for preparing teachers to meet the diverse and evolving
needs of students.

Competency-based curriculum development for biology teacher education is
particularly important given the critical role biology plays in secondary education. Biology
not only fosters a deeper understanding of the natural world but also prepares students for
future academic and professional endeavors in science-related fields. As such, developing
a competency-based curriculum for biology teacher education is crucial to ensure that
future biology teachers are well-prepared to deliver high-quality education that meets
contemporary educational standards and student needs (3).

In light of the significant changes in teacher education and the need for curriculum
reform in accordance with the National Education Transformation Document (2011), this
study seeks to develop and validate a competency-based curriculum model specifically for
biology teacher education. This research aims to address the existing gap in curriculum
models for biology teacher education in Iran by proposing a localized and validated model
that can be effectively implemented in teacher education programs.



METHODS AND MATERIALS

This study employed a mixed-methods approach, consisting of both qualitative and
quantitative phases. In the qualitative phase, data were collected through semi-structured
interviews with university instructors, school teachers, and educators from exam
preparation centers in Tabriz during the 2021-2022 academic year. The sample size for this
phase included 15 individuals selected using the snowball sampling method until
theoretical saturation was achieved.

In the quantitative phase, a researcher-made questionnaire was administered to a
sample of 150 biology instructors from universities in East Azerbaijan Province, school
teachers, and educators from exam preparation centers in Tabriz during the 2021-2022
academic year. The sample was selected using a stratified proportional random sampling
method. The validity of the qualitative phase was assessed using internal validity methods,
while reliability was measured using test-retest reliability. For the quantitative phase,
content and construct validity were assessed, and Cronbach's alpha was used to measure
reliability.

Qualitative data were analyzed using thematic analysis, which involved coding and
categorizing the data to identify key themes related to competency-based curriculum
elements. Quantitative data were analyzed using exploratory factor analysis to determine
the construct validity and factor loadings of the identified components.

FINDINGS

In the qualitative phase, thematic analysis of the interview data resulted in the
identification of 310 initial codes, which were subsequently categorized into 44 codes, 10
sub-themes, and 4 main themes. These main themes corresponded to the key elements of a
competency-based curriculum: objectives, content, teaching-learning activities, and
evaluation. Based on these findings, a proposed competency-based curriculum model for
biology teacher education was designed.

In the quantitative phase, exploratory factor analysis confirmed the construct validity
of the identified components. The analysis validated the proposed competency-based
curriculum model, confirming its applicability for biology teacher education. The final
model, which includes well-defined objectives, content, teaching-learning activities, and
evaluation criteria, is designed to enhance the competency of biology teachers, ensuring
they are well-equipped to deliver high-quality education.
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DISCUSSION AND CONCLUSION

The results of this study highlight the importance of developing a competency-based
curriculum model for biology teacher education. The proposed model addresses the critical
need for a structured and validated curriculum that aligns with contemporary educational
standards and meets the evolving needs of students and educators alike. This study supports
the argument that competency-based curricula, which emphasize the integration of
knowledge, skills, and attitudes, are essential for preparing teachers to be effective
educators (6, 8-10).

Competency-based curricula are particularly relevant in the context of biology
teacher education, given the interdisciplinary nature of biology and its significance in
secondary education. By focusing on the development of pedagogical content knowledge,
content knowledge, and the ability to integrate technology into teaching, the proposed
model ensures that biology teachers are prepared to deliver high-quality instruction that
meets the needs of today’s students (11).

The findings of this study suggest that the implementation of the proposed
competency-based curriculum model can lead to improved teacher preparation, which in
turn can enhance student learning outcomes in biology. The model's emphasis on aligning
curriculum elements with the specific needs of biology education ensures that teachers are
equipped with the necessary competencies to navigate the complexities of teaching biology
at the secondary level.

In conclusion, this study provides a comprehensive framework for developing and
validating a competency-based curriculum for biology teacher education. The findings
underscore the importance of a systematic approach to curriculum development that
prioritizes the integration of knowledge, skills, and attitudes. Future research should focus
on the implementation and evaluation of the proposed model in real-world settings to
further validate its effectiveness and explore potential areas for refinement (4, 12).
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