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Abstract

Purpose: The objective of this study was to identify the dimensions and components of virtual
curriculum evaluation at the primary level with a focus on mathematics and science in Tehran
Province.

Methodology: This study adopted a qualitative exploratory—interpretive design. Nineteen
experts from three groups—academic experts, experiential practitioners in primary schools, and
policy-making and executive experts in education—were purposively selected. Data were collected
through semi-structured interviews, transcribed verbatim, and analyzed using flexible thematic
analysis supported by MAXQDA software. Trustworthiness was ensured through triangulation,
member checking, inter-coder and intra-coder agreement, and systematic documentation of the
research process.

Findings: Data analysis led to the identification of six main dimensions: educational objectives,
educational content, teaching and learning methods, interaction and participation, assessment
methods, and educational support. Each dimension consisted of four core components, resulting in
a total of twenty-four components. The thematic structure indicated that virtual curriculum
evaluation is inherently multidimensional, with interaction, diversified assessment approaches,
alignment with the national curriculum, and educational support emerging as critical determinants
of curriculum effectiveness.

Conclusion: The findings suggest that evaluating virtual curricula at the primary level requires a
comprehensive and context-sensitive framework that integrates curricular elements with the
specific demands of online learning environments. The proposed framework provides a scientific
basis for improving the design, implementation, and evaluation of virtual mathematics and science

curricula in primary education.
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Detailed Abstract
Introduction

The rapid expansion of digital technologies and the widespread adoption of virtual learning environments have profoundly transformed
educational systems worldwide, particularly following the COVID-19 pandemic. These transformations have highlighted the need to
reconsider not only teaching and learning practices but also curriculum design and evaluation frameworks, especially at the primary
education level where foundational cognitive, social, and academic skills are formed. Primary school curricula, particularly in core
subjects such as mathematics and science, play a crucial role in shaping students’ logical reasoning, problem-solving abilities, and scientific

literacy. Consequently, ensuring the quality and effectiveness of these curricula in virtual learning contexts has become a critical concern

for educators, curriculum designers, and policymakers (Delfan Azari et al., 2022; Ebrahimi et al., 2022).

Previous research has demonstrated that transferring traditional, face-to-face curricula directly into virtual environments without
systematic redesign and evaluation often leads to reduced instructional quality, limited learner engagement, and inequities in access and
outcomes (Hajizadeh et al., 2021; Mirani Sargazi et al., 2021). In response, scholars have emphasized the importance of curriculum
evaluation models that are sensitive to the affordances and constraints of online learning, including technological infrastructure,

interaction patterns, learner autonomy, and the role of families in supporting learning at home (Higgs, 2022; Shariati et al., 2024).

International and national studies suggest that effective evaluation of virtual curricula must adopt a multidimensional and systemic
perspective, encompassing educational objectives, digital content, teaching and learning methods, interaction and participation,
assessment strategies, and support mechanisms (Dizon, 2023; Nunn-Ellison et al., 2023). In mathematics and science education, these
issues are particularly salient, as meaningful learning requires active engagement, conceptual understanding, problem-based activities,

and formative feedback rather than reliance on traditional summative testing (Eryani et al., 2024; Suherman & Vidakovich, 2022).

Furthermore, recent developments in educational technology, including artificial intelligence and intelligent learning analytics, have
introduced new opportunities for curriculum evaluation, personalized feedback, and data-driven decision-making (Pusporini &
Nurdiyanto, 2024; Salhab, 2024). However, the effective integration of such technologies depends on curriculum coherence, teacher

preparedness, and contextual relevance, particularly in primary education systems with diverse socio-educational conditions (Aboutalebi

et al., 2023; Ebrahim Aziz Al-Zarji et al., 2024).

Despite the growing body of literature on virtual education, there remains a notable gap in research focusing on the systematic
identification of dimensions and components for evaluating virtual curricula at the primary level, especially within specific national and
regional contexts. In Iran, and particularly in Tehran Province as the country’s largest and most diverse educational setting, limited
empirical evidence exists on how virtual curricula in mathematics and science should be evaluated in a way that aligns with national
curriculum standards while addressing the realities of online learning (Barghi, 2013; Dadashi et al., 2022). Addressing this gap is

essential for improving curriculum quality, ensuring educational equity, and informing policy and practice.
Methods and Materials

This study employed a qualitative research design with an exploratory and interpretive orientation. The aim was to identify the key
dimensions and components required for evaluating virtual curricula in primary-level mathematics and science. The target population
consisted of three groups of experts: academic experts specializing in curriculum studies, educational technology, and primary education;
experiential experts including primary school teachers, school administrators, and educational practitioners with direct experience in
virtual teaching of mathematics and science; and policy-making and executive experts involved in curriculum planning, supervision, or

implementation within the education system.

Participants were selected using purposive, non-probability sampling to ensure that those included possessed deep knowledge, relevant
experience, and direct engagement with virtual education at the primary level. Sampling continued until theoretical saturation was

achieved, meaning that additional interviews did not yield new concepts or themes. In total, nineteen experts participated in the study.

Data were collected through semi-structured, in-depth interviews, which allowed for both consistency across participants and flexibility

to explore emerging issues. Interviews were conducted in settings convenient and comfortable for participants, either face-to-face or



interviews were audio-recorded with informed co

online, and each interview lasted approximately 60 to 90

transcribed verbatim for ana]ysis.

Data analysis was carried out using flexible thematic analysis supported b software. The ana

familiarization with the data, open coding, grouping codes into sub-themes, and organi

into higher-level
i det

dimensions. To enhance trustworthiness, strategies such as researcher triangulation, me

analytical procedures, and repeated coding were employed.
Findings

Analysis of the interview data resulted in the identification of six major dimensions for evaluating virtual curricula in primary-level
mathematics and science, each comprising four core components. The first dimension, educational objectives, included alignment with the
national curriculum, feasibility of objectives in virtual environments, cognitive leveling of goals, and attention to twenty-first-century skills.
Experts emphasized that objectives must remain consistent with official curricular standards while being realistically achievable in online

contexts and supportive of higher-order thinking and digital literacy.

The second dimension, educational content, encompassed alignment with students’ cognitive characteristics, compliance with scientific
standards, diversity of content presentation formats, and interactivity of content. Participants highlighted that age-appropriate, scientifically

accurate, and multimedia-rich content is essential for sustaining engagement and meaningful learning in virtual settings.

The third dimension, teaching and learning methods, included active learner engagement, diversity of virtual teaching strategies, adaptation
to different learning styles, and clarity of instruction. Findings indicated that learner-centered and flexible instructional approaches are critical

for addressing individual differences and overcoming the limitations of online instruction.

The fourth dimension, interaction and participation, consisted of teacher—student interaction, student—student interaction, interaction with
content, and the use of interactive tools. Experts identified interaction as a central determinant of curriculum effectiveness, noting that

reduced interaction is one of the most significant challenges of virtual primary education.

The fifth dimension, assessment methods, included diversity of assessment approaches, alignment with educational objectives, effective
feedback, and feasibility of implementation in virtual environments. The results showed that reliance on traditional tests is insufficient and

that formative, performance-based, and continuous assessment methods are better suited to online mathematics and science education.

The sixth dimension, educational support, comprised teacher support during learning processes, parental involvement at home, access to
supplementary resources, and availability of technical services. Participants stressed that without adequate pedagogical, familial, and technical

support, even well-designed virtual curricula cannot be effectively implemented.
Discussion and Conclusion

The findings of this study demonstrate that evaluating virtual curricula at the primary level requires a comprehensive, multidimensional
framework that goes beyond conventional evaluation practices. The six identified dimensions collectively illustrate that curriculum evaluation
in virtual environments is not limited to assessing learning outcomes but involves examining the coherence and alignment of objectives,

content, pedagogy, interaction, assessment, and support systems.

The prominence of interaction, active learning, and support mechanisms in the findings reflects the unique characteristics and challenges of
virtual primary education. Mathematics and science learning, in particular, depend on continuous guidance, meaningful engagement, and
timely feedback, all of which must be intentionally designed and evaluated in online contexts. The study also underscores the importance of
contextualization, highlighting that effective evaluation frameworks must be sensitive to national curriculum requirements, cultural

expectations, and infrastructural realities.

a structured and contextually grounded framework for evaluating virtual curricula in primary-level
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