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Abstract

This study aimed to design and validate a comprehensive model for evaluating virtual curricula in elementary mathematics and science
education in Tehran Province. A mixed-methods exploratory—sequential design was employed; qualitative data were collected through
semi-structured expert interviews and analyzed thematically, followed by a quantitative phase in which a researcher-developed
questionnaire was administered to 232 elementary mathematics and science teachers and analyzed using one-sample t-tests and
confirmatory factor analysis. One-sample t-test results indicated that the mean scores of all model dimensions were significantly higher
than the theoretical midpoint (p<<0.001). Confirmatory factor analysis supported the significance of factor loadings, sample adequacy,
absence of multicollinearity, and overall model fit, with R?, GOF, Q?, and NFI indices demonstrating satisfactory explanatory power and
predictive relevance. The validated model demonstrates strong psychometric properties and provides a reliable framework for evaluating
and improving virtual curricula in elementary mathematics and science education.
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Extended Abstract

Introduction

The rapid expansion of information and communication technologies has fundamentally transformed
educational systems worldwide, reshaping teaching—learning processes, curricular structures, and assessment
practices. Virtual education, once considered a supplementary mode of instruction, has increasingly become a
central component of formal schooling, particularly following global disruptions that necessitated large-scale
remote learning. In this context, curriculum design and evaluation have emerged as critical issues, especially
in primary education where foundational cognitive, social, and scientific competencies are developed.
Research consistently indicates that the effectiveness of virtual learning environments depends not only on
technological infrastructure but also on the coherence, alignment, and evaluative rigor of the curriculum
implemented within these environments (Hajizadeh et al., 2021; Mirani Sargazi et al., 2021).

In Iran, the transition to virtual education during recent years exposed significant gaps in curriculum planning
and evaluation, particularly at the elementary level. Studies have highlighted that existing curricula were
largely designed for face-to-face instruction and transferred to online platforms without sufficient adaptation
to learners’ developmental needs, pedagogical requirements, and assessment mechanisms (Delfan Azari et al.,
2022; Ebrahimi et al., 2022). These challenges are especially salient in mathematics and science education,
where conceptual understanding, problem-solving, experimentation, and interaction play a central role in
learning outcomes. Prior research suggests that inadequately evaluated virtual curricula in these subjects may
lead to superficial learning, reduced engagement, and inequitable educational experiences (Eryani et al., 2024;

Suherman & Vidakovich, 2022).



Curriculum evaluation models, such as CIPP and outcome-based frameworks, have historically provided
systematic approaches for judging curriculum effectiveness. However, many of these models were developed
for traditional learning contexts and do not fully capture the multidimensional characteristics of virtual
education, including digital interaction, learner self-regulation, technological mediation, and online assessment
practices (Dizon, 2023; Higgs, 2022). Consequently, recent international and national studies emphasize the
need for context-sensitive, validated models that address the specific requirements of virtual curricula,
particularly in primary education (Aboutalebi et al., 2023; Shariati et al., 2024).

Moreover, contemporary research underscores the growing importance of innovative assessment approaches,
artificial intelligence—assisted evaluation, and data-informed decision-making in curriculum development and
review (Pusporini & Nurdiyanto, 2024; Song, 2025). These perspectives suggest that curriculum evaluation
in virtual environments should be continuous, multidimensional, and integrative, encompassing educational
goals, content quality, teaching—learning strategies, interaction and participation, assessment methods, and
instructional support systems (Allsop et al., 2023; Nunn-Ellison et al., 2023). Despite these advances, there
remains a notable lack of empirically validated, localized models for evaluating virtual curricula in elementary
mathematics and science education in Iran. Addressing this gap is essential for improving educational quality,
ensuring equity, and guiding policymakers and practitioners in evidence-based curriculum reform (Ebrahim
Aziz Al-Zarji et al., 2024; Salhab, 2024).

Methods and Materials

This study employed a mixed-methods design with a sequential exploratory approach. In the qualitative phase,
expert interviews were conducted with specialists in curriculum studies, educational technology, and
elementary education to identify key dimensions and indicators relevant to evaluating virtual curricula in
mathematics and science at the primary level. Purposeful sampling was used, and data were analyzed through
thematic analysis to extract core components of the evaluation model.

In the quantitative phase, a researcher-developed questionnaire based on the qualitative findings was
administered to elementary school mathematics and science teachers. The questionnaire included multiple
dimensions and indicators measured on a five-point Likert scale. Content validity was established through
expert review, and reliability was assessed using internal consistency measures. Data analysis involved
descriptive statistics, one-sample t-tests, and confirmatory factor analysis to validate the measurement model
and assess overall model fit. Structural equation modeling techniques were applied to evaluate relationships
among latent variables and to examine model adequacy through standard fit indices.

Findings

The results of the qualitative analysis led to the identification of six core dimensions for evaluating virtual
curricula in elementary mathematics and science: educational objectives, educational content, teaching and
learning methods, interaction and participation, assessment methods, and instructional support. These

dimensions formed the conceptual foundation of the proposed evaluation model.



Quantitative findings demonstrated that all six dimensions had statistically significant factor loadings above
acceptable thresholds, indicating strong relationships with the overarching construct of virtual curriculum

evaluation. One-sample t-test results showed that the mean scores of all dimensions were significantly higher

than the theoretical midpoint, reflecting positive evaluations by participants. Among the dimensions,
assessment methods and interaction and participation exhibited the highest mean scores, suggesting their
critical role in the effectiveness of virtual curricula.

Confirmatory factor analysis supported the construct validity of the model, with satisfactory goodness-of-fit
indices. The coefficients of determination indicated moderate to strong explanatory power for all latent
variables. Predictive relevance indices further confirmed that the model possessed adequate predictive
capability regarding curriculum evaluation outcomes. Overall, the statistical analyses verified the reliability,
validity, and structural soundness of the proposed model for evaluating virtual curricula in elementary
mathematics and science education.

Discussion and Conclusion

The findings of this study demonstrate that evaluating virtual curricula in elementary mathematics and science
requires a comprehensive, multidimensional framework that goes beyond traditional curriculum evaluation
approaches. The strong factor loadings and favorable model fit indices indicate that the proposed model
effectively captures the essential components of virtual curriculum quality, reflecting both pedagogical and
technological considerations.

The prominence of assessment methods and interaction-related dimensions highlights the centrality of
formative, process-oriented evaluation and meaningful learner engagement in virtual environments. These
results suggest that effective virtual curricula must prioritize continuous feedback, diverse assessment
strategies, and interactive learning experiences to support deep understanding and sustained motivation among
young learners.

Furthermore, the inclusion of instructional support as a core dimension underscores the importance of systemic
backing, including teacher readiness, parental involvement, and technological infrastructure, in ensuring the
success of virtual education. Without adequate support mechanisms, even well-designed curricula may fail to
achieve their intended outcomes.

In conclusion, the validated model presented in this study offers a robust framework for evaluating virtual
curricula in elementary mathematics and science education. It provides educators, curriculum developers, and
policymakers with a practical tool for assessing strengths and weaknesses, guiding curriculum improvement,
and enhancing the overall quality of virtual learning experiences. By adopting such an evidence-based
evaluation model, educational systems can move toward more effective, equitable, and sustainable virtual

education practices at the primary level.



References

Aboutalebi, N., Saffarian Hamedani, S., Taghvaee Yazdi, m., & Tajari, T. (2023). Presenting the Workplace Curriculum Model with a
Futurology Approach in the Iran's Higher Education System. Iranian Journal of Educational Society, 8(2), 296-310.
https://doi.org/10.22034/ijes.2023.708216

Allsop, Y., Saxbe, S., Abbott, V., Ha, S. Y., Irwin, M. K., Liu, X., Martinez Calvit, A. 1., Sheng, Y., Tilak, S., Van Petten, L., & Anderman,
E. M. (2023). Leveraging community partnerships: conversion of a sexual health curriculum as a virtual teaching tool for middle
schoolers. Middle School Journal, 54(2), 6-16. https://doi.org/10.1080/00940771.2022.2163217

Aydin, S., Denkci Akkas, F., & Tekin, 1. (2025). Does self-regulation in student and teacher interactions in online learning environments
predict foreign language anxiety and enjoyment? Review of Education, 13, ¢70033. https://doi.org/10.1002/rev3.70033

Barghi, 1. (2013). Designing and Validating an Optimal Problem-Based Curriculum Model in E-Learning Centers of State Universities in Tehran Allameh
Tabataba'i University]. Tehran. https://elmnet.ir/doc/10659009-32871

Dadashi, S., Sabze, B., & Bazgir, T. (2022). Analysis of Teachers' Experiences in Implementing Art Curriculum in Virtual Education for
Primary Schools. Curriculum Theory and Practice, 10(20), 89-128. https://www jcstpicsa.ir/article_190804.html?lang=en

de Melo Ghisi, G. L., Aultman, C., Konidis, R., Sandison, N., & Oh, P. (2023). Developing a group-based virtual education curriculum for
cardiac rehabilitation and the associated toolkit to support implementation in Canada and across the globe. Heart & Lung, 57, 80-94.
https://www.sciencedirect.com/science/article/pii/S014795632200187X

Delfan Azari, G. A., Torfenejad, n., tahaei, s. s., & Karimeyan, A. (2022). Virtual education curriculum in the Corona era. New Approach in
Educational Sciences, 4(3), 140-152. https:/ /doi.org/10.22034/naes.2022.336831.1184

Dizon, A. G. (2023). Historical development of CIPP as a curriculum evaluation model. History of Education, 52(1), 109-128.
https://doi.org/10.1080/0046760X.2022.2098390

Ebrahim Aziz Al-Zarji, R., Shariatmadari, M., Al-Sharifi, H. ]. S., & Agha Kathiri, Z. (2024). Design and Validation of a Conceptual Model
for Virtual Education Based on Media Literacy in Cyberspace: A Novel Approach to Teaching Biology in Iraq's Educational System.
Management, Education and Development in the Digital Age, 1(3), 294-318. https://doi.org/10.61838/medda.1.3.18

Ebrahimi, M., HosienporSadatabadi, J., DoshmanZiyari, E., Moazami, M., & Miresmaeili, B. (2022). Providing a Technology-Based E-
Learning Model to Advance Elementary School Curricula. Karafan Quarterly Scientific journal, 19(Special Issue), 313-328.
https://doi.org/10.48301 /kssa.2021.295622.1629

Eryani, R., Samitra, D., Arisandi, D., Amelia, W., & Bayumi, N. (2024). Mathematics Curriculum Evaluation: Challenges And
Opportunities In Meeting Global Education Standards (Case: State Junior High School). Journal of Education Research, 5(4), 6294-6307.
https://doi.org/10.37985/jer.v5i4.1839

Faulds, S., & Taylor, A. (2025). Simulated Practice Learning Experience in a Virtual Environment: An Innovative Pedagogical Approach to
Practice Learning for Nursing Students. Nursing Reports, 15, 61. https://doi.org/10.3390/nursrep15020061

Hajizadeh, A., Azizi, G., & Keyhan, G. (2021). Analyzing the opportunities and challenges of e-learning in the Corona era: An approach to
the development of e-learning in the post-Corona. Research in Teaching, I, 204-174.
https: / /trj.uok.ac.ir/article_61979_09a80b3ba01f1ddbf8661e5ea0cfd738.pdf

Higgs, L. (2022). Curricilum Planning of Virtual Learning Based on the Acker Model. [JLSS, 1I(1), 43-49.
https:/ /Iss.artahub.ir/article_175747 html

Mirani Sargazi, N., Hafezi, A., Mofakhami, A., & Besharat Nia, M. S. (2021). The importance and role of strategic planning in the application
of e-learning in  higher  education.  Journal of  New  Approaches in  Educational  Sciences,  3(3),  38-47.
https:/ /www.magiran.com/paper/2256167

Nunn-Ellison, K., Tillson, M., Ard, N., & Farmer, S. (2023). Assessment and evaluation: Nursing education and ACEN accreditation.
Teaching and Learning in Nursing, 18(4), 457-462. https://doi.org/10.1016/j.teln.2023.06.009

Pusporini, W., & Nurdiyanto, H. (2024). Utilization of Artificial Intelligence in Outcome-Based Curriculum Evaluation and Development.
Journal of Research in Social Science and Humanities, 4(2), 132-134. https://doi.org/10.47679/jrssh.v4i1.109

Salhab, R. (2024). Al Literacy Across Curriculum Design: Investigating College Instructor’s Perspectives. Online Learning, 28(2).
https://doi.org/10.24059/0lj.v28i2.4426

Shariati, F., Niazazari, K., & Jabbary, N. (2024). Presenting a Model for Virtual Education Considering Educational Equity with a
Phenomenological Approach in Schools of Golestan Province [Research Article]. Iranian Journal of Educational Sociology, 7(1), 66-78.
https://doi.org/10.61838/kman.ijes.7.1.7

Song, E. (2025). Prompt Engineering as a 2 1st-Century Literacy: A K-12 Curriculum Design and Assessment Framework. Aies, 1(2), 32-47.
https://doi.org/10.6914/aiese.010203

Suherman, S., & Vidakovich, T. (2022). Assessment of mathematical creative thinking: A systematic review. Thinking Skills and Creativity,
44, 101019. https://doi.org/10.1016/j.tsc.2022.101019

Wang, Q. (2024). Intelligent Assistance Method for Preschool Education Dance Curriculum Based on Deep Learning. Applied Mathematics
and Nonlinear Sciences, 9(1). https://doi.org/10.2478 /amns-2024-1833

Zareai, E. (2013). Measuring the Level of Interaction in E-Curriculum of Khajeh Nasir Toosi University of Technology. Educational
Measurement, 4(11), 147 https://www.magiran.com/paper/ 1162161


https://doi.org/10.22034/ijes.2023.708216
https://doi.org/10.1080/00940771.2022.2163217
https://doi.org/10.1002/rev3.70033
https://elmnet.ir/doc/10659009-32871
https://www.jcstpicsa.ir/article_190804.html?lang=en
https://www.sciencedirect.com/science/article/pii/S014795632200187X
https://doi.org/10.22034/naes.2022.336831.1184
https://doi.org/10.1080/0046760X.2022.2098390
https://doi.org/10.61838/medda.1.3.18
https://doi.org/10.48301/kssa.2021.295622.1629
https://doi.org/10.37985/jer.v5i4.1839
https://doi.org/10.3390/nursrep15020061
https://trj.uok.ac.ir/article_61979_09a80b3ba01f1ddbf8661e5ea0cfd738.pdf
https://lss.artahub.ir/article_175747.html
https://www.magiran.com/paper/2256167
https://doi.org/10.1016/j.teln.2023.06.009
https://doi.org/10.47679/jrssh.v4i1.109
https://doi.org/10.24059/olj.v28i2.4426
https://doi.org/10.61838/kman.ijes.7.1.7
https://doi.org/10.6914/aiese.010203
https://doi.org/10.1016/j.tsc.2022.101019
https://doi.org/10.2478/amns-2024-1833
https://www.magiran.com/paper/1162161

