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The National Curriculum Document of Iran, as a key upstream policy of the
educational system, defines the overarching orientations of curriculum planning
and provides a basis for redefining teachers’ professional competencies—
particularly in science education. This study aimed to analyze the characteristics
of science curriculum planning reflected in this document and to determine its
implications for science teacher education. An exploratory mixed-methods
design was employed. The qualitative phase involved document analysis of the
National Curriculum Document, with data coded and categorized. The
guantitative phase examined the extent to which the identified features
corresponded with the perceptions of pre-service science teachers using a
researcher-developed questionnaire. The sample included 120 pre-service
science teachers and 200 secondary school students. Data were analyzed
through descriptive statistics and a one-sample t-test. Instrument reliability was
confirmed using Cronbach’s alpha (0.843). Findings revealed that science
curriculum planning in the National Curriculum Document emphasizes
scientific literacy, positive scientific attitudes, and active learning within
cognitive and affective domains. However, limitations were observed in
skill-based components and in fostering teachers’ practical competencies.
Additionally, clarity of objectives, relevance to societal needs, interdisciplinary
integration, development of scientific thinking, and competency-based
assessment were identified as central elements of science curriculum planning.
Overall, the results highlight the need to revise the science teacher education
curriculum with a competency-based approach and stronger focus on
developing teachers’ professional competencies.
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Extended Abstract

Introduction

The National Curriculum Document of Iran represents one of the highest-level educational policy
frameworks that shapes the philosophical foundations, general goals, organizational structure, and
operational directions of the country’s educational system. Among its essential functions is guiding
curriculum planning for major subject areas, including science education. Science education, as outlined in
global trends, has increasingly shifted from a content-driven discipline toward a competency-based one,
emphasizing scientific literacy, problem-solving abilities, inquiry-based learning, and the integration of
knowledge, skills, and attitudes. Consequently, the role of science teachers has expanded from transmitters
of scientific knowledge to facilitators of learning processes that nurture scientific thinking and practical
engagement with scientific phenomena.

Internationally, this shift has highlighted pedagogical content knowledge (PCK) as a core professional
competency of science teachers, blending conceptual understanding with effective instructional strategies.
In Iran, the National Curriculum Document sets forth values, orientations, and approaches aligned with
learner-centered and competency-based education. However, the translation of these intentions into tangible
curricular expectations for science teachers—and subsequently into teacher education programs—remains
an area requiring systematic analysis.

The existing literature suggests that while the National Curriculum outlines objectives related to
scientific literacy, scientific attitudes, and higher-order skills, the clarity and operationalization of these
components for science teacher preparation are limited. Moreover, little empirical evidence exists about
how pre-service science teachers perceive the alignment between the intended science curriculum and their
own training. This gap underscores the need for research that connects macro-level curriculum policy with
micro-level teacher education and classroom realities.

In response, the present study employs an exploratory mixed-methods design to investigate the features
of science curriculum planning as reflected in the National Curriculum Document and to assess how these
features are perceived by pre-service science teachers. Ultimately, the study aims to provide
recommendations for revising and strengthening the science teacher education curriculum in ways that
enhance professional competencies, especially in relation to PCK and practical skills.

Research Questions

The study seeks to answer the following questions:

1. What core features of science curriculum planning are articulated in the National Curriculum
Document of Iran?

2. How do pre-service science teachers perceive the implementation and realization of these features
in current science education practice?

3. What implications do these features and perceptions hold for designing or revising the science
teacher education curriculum, especially in relation to professional competencies and pedagogical content
knowledge?

Methods

This study adopted an exploratory mixed-methods design, beginning with qualitative analysis and
followed by quantitative validation.

Qualitative Phase

Using directed content analysis, the National Curriculum Document—particularly sections related to
values, general goals, specific subject-area orientations, content organization, teaching—learning strategies,
and assessment frameworks—was examined to extract meaning units relevant to science education. These
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units were coded inductively, categorized iteratively, and consolidated into central themes capturing the
document’s vision of science curriculum planning. Categories included goals and orientations of science
education, content features, teaching—learning strategies, assessment principles, and required teacher
competencies.

Quantitative Phase

Based on the qualitative findings, a researcher-developed questionnaire was constructed. Items were
designed to reflect three major dimensions:

e scientific literacy and understanding,

o scientific attitudes and thinking, and

e scientific and practical skills (including components of teachers’ practical competencies and PCK).

The instrument used a five-point Likert scale, and its content validity was confirmed by experts in
curriculum studies and science education. Reliability testing yielded a Cronbach’s alpha of 0.843, indicating
satisfactory internal consistency.

The quantitative sample included 120 pre-service science teachers from teacher education programs
and 200 secondary school students in science classes. Students were included to triangulate perceptions
about classroom realities and the extent to which science curriculum orientations were implemented in
practice.

Data analysis included descriptive statistics (means, standard deviations, frequencies) and one-sample
t-tests comparing mean responses with the scale midpoint, providing insight into participants’ perceptions
relative to expected norms.

Results
Qualitative Findings

Five major features of science curriculum planning emerged from the document analysis:

1. Emphasis on Scientific Literacy:

The document highlights the need for students to understand fundamental scientific concepts, apply
them to daily life, and make informed decisions based on evidence.

2. Development of Scientific Attitudes:

These include curiosity, critical thinking, appreciation of scientific inquiry, openness to new ideas, and
commitment to truth-seeking through evidence.

3. Active and Inquiry-Based Learning Approaches:

The document promotes problem-solving, hands-on experimentation, collaborative activities, and
learner-centered methods.

4. Societal Relevance and Interdisciplinary Integration:

The curriculum is expected to address national issues such as environmental sustainability,
technological advancement, and cultural context while linking science with other disciplines.

5.  Competency-Based Assessment:

Assessment should evaluate not only scientific knowledge but also skills, attitudes, reasoning abilities,
and application of concepts.

Despite these strengths, the document was less explicit about teachers’ practical competencies,
laboratory skills, assessment literacy, and PCK-related expectations, revealing a gap between broad
orientations and concrete professional requirements.

Quantitative Findings

Pre-service teachers rated cognitive and value-oriented components relatively high, expressing strong
agreement with the importance of scientific literacy, scientific attitudes, and active learning. However, items
associated with practical skills—such as designing inquiry-based labs, conducting experimental
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investigations, integrating real-life contexts, and implementing competency-based assessment—received
noticeably lower scores.

One-sample t-test results showed that several practical skill items fell below the expected benchmark,
indicating that these components were perceived as insufficiently supported in current programs. Students’
responses further reinforced this gap, reporting limited exposure to inquiry-based activities and
competency-oriented instruction in actual classrooms.

Together, the findings demonstrate a misalignment between the intentions articulated in the National
Curriculum and the experiences of pre-service teachers and students.

Discussion

The convergence of qualitative and quantitative evidence points to a structural disjunction between the
intended curriculum (as articulated in the National Curriculum Document) and the enacted curriculum
in teacher education programs and schools. While the National Curriculum positions science education as
competency-based, inquiry-driven, and aligned with scientific literacy, the actual preparation of science
teachers appears more traditional and less practice-oriented.

This misalignment has implications for curriculum planning and teacher education. To meet the
expectations of the National Curriculum, science teachers require strong grounding in:

e subject matter knowledge,

e pedagogical content knowledge (PCK),
inquiry-based instructional design,
classroom management of hands-on scientific activities,
integration of real-world problems into learning, and
competency-based assessment practices.

The study thus suggests several key directions for revising science teacher education:
1. Redesigning courses around explicit competency frameworks, linking curriculum policy with teacher
learning outcomes.
2. Creating structured opportunities for pre-service teachers to design, implement, and evaluate
inquiry-based lessons through microteaching, lab-based practicum, and reflective practice.
3. Embedding interdisciplinary and socio-scientific issues into teacher preparation to enhance relevance.
4. Strengthening assessment literacy, especially in evaluating students’ scientific skills and reasoning.
5. Integrating PCK as a developmental trajectory, using iterative practice-based experiences.

In doing so, teacher education programs can serve as the vital bridge that ensures the vision of the
National Curriculum becomes a lived reality in science classrooms.

Keywords: science curriculum; science teacher education; National Curriculum Document; scientific
literacy; pedagogical content knowledge (PCK); inquiry-based teaching; competency-based assessment-.
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