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Abstract

Purpose: This study aimed to design and test a flexible curriculum model based on self-
regulated learning in e-learning environments.

Methodology: This applied study employed a descriptive—correlational design using
structural equation modeling. The population consisted of secondary school teachers and
students in Tehran engaged in formal e-learning. A multistage cluster sample of 392
participants was selected. Data were collected using validated questionnaires measuring
curriculum flexibility and self-regulated learning. Data analysis was conducted using SPSS
26 and AMOS 24.

Findings: Results indicated that curriculum flexibility had a strong, positive, and
significant direct effect on self-regulated learning (8 = 0.73, p < 0.001) and explained 53%
of the variance in self-regulated learning. Model fit indices confirmed the adequacy of the
proposed model, and construct reliability and validity were supported.

Conclusion: The findings demonstrate that flexible curriculum design plays a critical role
in strengthening learners’ self-regulation in e-learning and provides a robust framework for
improving learning quality and sustainability in digital education.
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Detailed Abstract
Introduction

Rapid advances in digital technologies have fundamentally reshaped educational systems worldwide and have positioned e-learning as a
central component of contemporary instruction. Within this transformation, curriculum design faces unprecedented demands to move
beyond rigid, linear structures toward more adaptive, learner-centered models. Recent curriculum scholarship emphasizes that flexibility
is no longer optional but rather a core requirement for achieving meaningful learning outcomes in technology-enhanced environments
(Rostamzadeh et al., 2024; Schoots-Snijder et al., 2025; Zhang & Md Nasir, 2025). Flexible curricula are characterized by
adjustable learning pathways, personalized pacing, diversified instructional strategies, and dynamic assessment mechanisms, all of which
respond to the heterogeneity of learners and the complexity of modern learning contexts (Nasirzadeh et al., 2025; Osman et al.,
2025).

Concurrently, the success of e-learning depends heavily on learners’ capacity to manage their own learning processes. Self-regulated
learning has been consistently identified as a decisive predictor of academic success, persistence, motivation, and psychological resilience
(Hosseinpoor & Sardaari, 2022; Nokhostin Goldoust & Moieni Kia, 2019). It involves goal setting, strategic planning, cognitive
and metacognitive monitoring, emotional regulation, and self-evaluation (Hassanpour et al., 2022). In digitally mediated learning

environments, where direct instructional control is reduced, these competencies become even more essential (Ajam et al., 2012).

Empirical evidence indicates that curriculum structure strongly influences the development of self-regulatory capacities. Studies show
that curricula designed around learner autonomy, agency, and adaptive instructional frameworks significantly enhance students’ self-
directed learning readiness and self-regulation (Chen et al., 2022; Ebrahimi et al., 2021; Noori et al., 2021; Park & Jeong, 2022).
Furthermore, targeted instructional interventions—such as concept mapping, cognitive problem-solving training, and self-determination
skills development—demonstrate that self-regulation is highly teachable when embedded in appropriate curricular contexts (Badaghi &
Sheikh Al-Islami, 2020; Dehrooyeh et al., 2024; Sahebyar et al., 2025).

Despite extensive research on self-regulated learning and curriculum flexibility as separate constructs, few studies have integrated them
into a coherent curricular model specifically tailored to e-learning environments, particularly within formal educational systems in
developing contexts (Farokh & Shah Talebi, 2018; Shirdel et al., 2013). The present study addresses this gap by designing and

empirically testing a flexible curriculum model based on self—regulated learning in e—learning.
Methods and Materials

This applied, descriptive-analytical study employed a correlational modeling design. The population consisted of secondary-school
teachers and students engaged in official e-learning programs in Tehran during the academic year. Multistage cluster sampling yielded a
final sample of 392 participants (196 teachers and 196 students). Data were collected using validated questionnaires measuring curriculum
flexibility dimensions and self-regulated learning components. Confirmatory factor analysis and structural equation modeling were

conducted using SPSS 26 and AMOS 24.
Findings

Descriptive analysis indicated above-average levels of both curriculum flexibility and self-regulated learning across all measured
dimensions. Confirmatory factor analysis demonstrated strong construct validity for the measurement model, with acceptable model-fit

indices. Reliability analysis showed high internal consistency for all constructs and subcomponents.

Correlation analysis revealed a strong positive relationship between flexible curriculum and self-regulated learning. Structural equation
modeling indicated that curriculum flexibility exerted a strong, statistically significant direct effect on self-regulated learning (B = 0.73,

p < .001). The model explained 53% of the variance in self-regulated learning, demonstrating substantial explanatory power.

Discussion and Conclusion



The findings confirm that curriculum flexibility is a powerfu of self-regulated learning within e-learning environ

enabling learner choice, adaptive pacing, diversified instructiona

activate learners’ cognitive, motivational, and metacognitive processes, the

nd responsive assessment practices, fl

ening their self—regulatory

The proposed model offers a coherent framework for aligning curriculum design wi ical mechani
contexts. It provides strong empirical evidence that effective e-learning systems must inte

explicit support for self-regulated learning processes.

The study concludes that educational reform efforts in e-learning must prioritize flexible curriculum architect central strategy for

cultivating autonomous, resilient, and lifelong learners. The validated model offers practical guidance for curriculum developers,

instructional designers, and educational policymakers secking to enhance learning quality and sustainability in technology-driven

education.
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