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Abstract

The transition to distance education requires learners to possess high levels of autonomy and self-regulated learning (SRL) capabilities. However, many distance learners struggle with time management, goal setting, and cognitive fatigue due to physical isolation and the absence of real-time instructional pacing. While most online learning environments focus on content delivery, few systematically incorporate instructional scaffolds to support SRL processes. This study investigates the impact of integrating structured SRL scaffolding—comprising goal-setting templates, weekly reflective prompts, and automated progress feedback—into a 12-week distance education course. Using a mixed-methods approach with 142 undergraduate students, we evaluated changes in student engagement, self-efficacy, and academic persistence. Quantitative results revealed a significant improvement in academic task completion and course persistence among students exposed to SRL scaffolding compared to the control group. Qualitative feedback highlighted that metacognitive reflection prompts reduced feelings of transactional distance and enhanced study discipline. These findings suggest that designing intentionally scaffolded learning environments is critical for fostering long-term engagement and reducing dropout rates in digital and distance higher education.
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Introduction
2


Distance education has fundamentally transformed the global higher education landscape by expanding learning accessibility across demographic boundaries and offering flexible, asynchronous opportunities for diverse student populations. By removing geographical constraints and rigid scheduling, distance learning platforms empower adult learners, working professionals, and non-traditional students to pursue academic degrees alongside personal and professional responsibilities (Sari, 2026). Despite these profound advantages, distance learning environments present distinct and complex pedagogical challenges that directly impact academic success. The physical, temporal, and psychological separation between instructors and students—often conceptualized in educational literature as transactional distance—demands an exceptionally high degree of learner autonomy (Espinosa Cevallos, 2024; Abhijeet et al., 2023). Unlike traditional face-to-face classrooms where physical attendance, peer dynamics, and immediate instructor feedback naturally reinforce study routines, distance learners must independently navigate complex digital learning materials, regulate their time management, and sustain intrinsic motivation across extended academic terms (Barradas Arenas et al., 2025; Du et al., 2025a).
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A major underlying driver of persistent disengagement and high attrition rates in distance education is the systemic lack of explicit support for Self-Regulated Learning (SRL) (Broadbent & Barba, 2023; Du Plooy et al., 2024). SRL encompasses the interconnected metacognitive, motivational, and behavioral processes that enable individuals to systematically plan, monitor, adapt, and evaluate their own learning trajectories (Ko, 2026). In self-paced online environments, students are required to independently establish learning goals, monitor their comprehension, overcome cognitive friction, and manage environmental distractors (Du et al., 2025; Rifqoh et al., 2026). While highly autonomous and academically experienced learners naturally deploy effective SRL strategies, a substantial proportion of distance learners struggle with self-directed learning. When left without structured instructional guidance, these students frequently experience cognitive overload, chronic procrastination, diminished self-efficacy, and eventual academic disengagement, culminating in course abandonment (Ahmadfard, 2026); (Edisherashvili et al., 2022).
2

While contemporary research in online learning design extensively explores advanced technical delivery platforms, high-definition multimedia creation, and automated learning management system (LMS) administration, these technological enhancements primarily optimize content delivery rather than learning process execution (Wang et al., 2025; Nwoko et al., 2024). Current instructional models routinely treat subject matter mastery and study strategies as separate, isolated domains, operating on the unexamined assumption that enrolled students inherently possess mature online study skills (Özkan et al., 2025; Wenzel & Moreno, 2022; Monazam-Tabrizi et al., 2026). Consequently, online course architectures rarely integrate actionable, real-time strategy supports directly into weekly learning workflows, leaving a critical disconnect between content availability and the cognitive mechanics required for student self-regulation, particularly under constraints where instructor workload must remain manageable (Bassner et al., 2026; Rooney et al., 2025).
To address these structural limitations, this study presents an integrated, low-overhead instructional framework specifically engineered to embed self-regulation mechanics directly into asynchronous distance courses. Rather than relying on separate remedial workshops or intensive manual monitoring by faculty, the proposed design operationalizes Zimmerman’s cyclical model through a triadic scaffolding structure embedded within routine module tasks: forethought goal-setting templates, mid-week metacognitive reflection prompts, and real-time visual progress monitoring dashboards. The primary objective of this research is to evaluate how this process-oriented scaffolding model influences student engagement patterns, self-efficacy development, and overall course persistence across an academic term, offering distance educators a practical blueprint for transforming digital courses into supportive, self-regulating learning environments.

Methodology

Research design
This study adopted a mixed-methods quasi-experimental design conducted over a 12-week academic semester to evaluate the pedagogical impact of an embedded Self-Regulated Learning (SRL) instructional scaffolding framework in a distance education setting. A quasi-experimental approach was chosen due to institutional constraints that prevented the random assignment of students to degree courses without disrupting natural enrollment workflows. The study established two parallel cohorts: an experimental group exposed to the SRL-embedded course architecture and a control group receiving standard asynchronous content delivery without explicit metacognitive scaffolds. Quantitative data were gathered to evaluate behavioral engagement, task completion timeliness, self-efficacy gains, and overall course persistence, while qualitative data provided deeper contextual insights into learners' metacognitive adaptations and perceived transactional distance.

Participants and institutional context
The investigation was carried out within an asynchronous undergraduate distance education course hosted on a Moodle-based Learning Management System (LMS) at North South University. A total of 142 enrolled undergraduate students participated in the study (N = 142). Participants were assigned by course section into either the experimental group (n = 72) or the control group (n = 70). Prior to the intervention, baseline equivalence between the two cohorts was established using independent sample $t$-tests on historical cumulative GPA (t = 0.412, p = 0.681) and baseline scores from the online self-regulated learning questionnaire (OSLQ) (t = 0.385, p = 0.701), confirming no statistically significant initial differences. Ethical approval was granted by the institutional review board, and informed consent was obtained electronically from all participants prior to data collection.

Instructional intervention and scaffolding framework
Both student cohorts received identical syllabus requirements, lecture materials, video content, reading assignments, and summative assessments. However, the experimental group interacted with an instructional framework designed around Zimmerman’s triadic cyclical model of SRL, comprising three low-overhead, embedded scaffolds integrated directly into weekly LMS workflows (Figure 1): Forethought phase scaffold (goal-setting templates): at the start of each weekly module, students were required to complete a 3-minute structured planning template. This tool prompted learners to specify weekly target study hours, schedule designated task windows, and outline personal strategies to mitigate environmental distractions; Performance phase scaffold (visual progress tracking): a real-time visual progress monitoring dashboard was integrated into the experimental course interface. The tool provided dynamic feedback on module completion status, upcoming assignment deadlines, and personal milestone achievements to support self-monitoring; Self-reflection phase scaffold (metacognitive prompts): Upon concluding each weekly module, learners submitted brief, mandatory reflection responses (1–2 sentences). Prompts guided students to evaluate their study efficiency, identify cognitive or time-management obstacles encountered, and formulate adaptive adjustments for the subsequent week.
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Figure 1. Instructional SRL Scaffolding Framework Integrated into LMS Workflow

Data collection and instruments
Data were collected across multiple checkpoints throughout the 12-week semester using four distinct data sources: Online self-regulated learning questionnaire (OSLQ): a validated 24-item instrument measuring five subscales (goal setting, environment structuring, task strategies, time management, and self-evaluation) on a 5-point likert scale. The instrument was administered at week 1 (pre-test) and week 12 (post-test) to measure shifts in self-regulation capability (α = 0.89); Lms behavioral interaction logs: Server-side analytics automatically captured objective behavioral engagement metrics, including weekly module completion rates, assignment submission timestamps (on-time vs. late submissions), and discussion forum activity frequency; Course persistence and retention records: institutional records tracked continuous course participation, formal withdrawal requests, and final course completion status at the end of the term; Qualitative focus group interviews: At the conclusion of Week 12, semi-structured video interviews were conducted with a representative sub-sample of experimental group participants (n = 16) to gather qualitative perspectives regarding how the weekly scaffolds influenced their study habits, self-discipline, and feelings of transactional distance.

Data analysis procedures
Quantitative data were processed using SPSS (v.28). Descriptive statistics (means, standard deviations, and percentages) summarized engagement and completion metrics. To measure the impact of the intervention while controlling for initial baseline variations, Analysis of Covariance (ANCOVA) was performed on post-intervention OSLQ scores, with pre-test scores set as covariates. Independent sample t-tests evaluated differences in module completion and task timeliness between groups (α = 0.05). Differences in course retention and persistence rates were analyzed using Chi-square (χ2) tests of independence. Qualitative transcripts from the focus group interviews were subjected to thematic analysis using an inductive coding approach to extract recurring themes related to metacognitive self-awareness, online learning fatigue, and instructional support.
Results and Discussion
Impact of SRL scaffolding on online student engagement
The quantitative analysis demonstrated a clear positive shift in student engagement metrics for the experimental group. Table 1 outlines the comparison between both cohorts across key performance and engagement indicators.

Table 1. Comparison of student engagement and academic outcomes
	Indicator
	Control group (n=70)
	Experimental group (n=72)
	p-value

	Module completion rate (%)
	71.4%
	88.6%
	< 0.01

	On-time assignment submission (%)
	68.2%
	85.1%
	< 0.01

	Post-intervention oslq score (1-5)
	3.24
	4.12
	< 0.001

	Course retention/persistence rate (%)
	75.7%
	91.6%
	< 0.01



As shown in Table 1, students in the scaffolded experimental group achieved an 88.6% module completion rate compared to 71.4% in the control group. Furthermore, course persistence increased substantially from 75.7% to 91.6%. The explicit integration of weekly goal-setting prompts prevented the gradual drop in participation typically observed in asynchronous courses after Week 4. The quantitative findings detailed in Table 1 demonstrate a profound positive transformation across all primary behavioral engagement and academic performance metrics following the systematic integration of the triadic self-regulated learning (SRL) scaffolding framework. The experimental cohort (n = 72) achieved an 88.6% module completion rate compared to 71.4% in the control group (n = 70, p < 0.01), alongside a substantial increase in on-time assignment submissions from 68.2% to 85.1% (p < 0.01). This marked improvement in task execution reflects a fundamental enhancement in students' behavioral engagement and operational time-management strategies when provided with structured, low-stakes procedural support  (Aloka et al., 2023). In typical asynchronous courses, students often experience cognitive fatigue when attempting to organize unanchored learning tasks independently. By converting passive course content into actionable, step-by-step weekly milestones, the triadic scaffolding framework effectively minimized cognitive friction and executive function load, thereby allowing distance learners to navigate complex online coursework with heightened efficiency, discipline, and temporal consistency (Song & Kim, 2021). 
Beyond immediate task compliance, the intervention yielded a dramatic increase in overall course retention, elevating the academic persistence rate from 75.7% in the control group to 91.6% in the experimental group (p < 0.01). In distance higher education, student participation typically exhibits a severe structural decline around Week 4—a well-documented inflection point where initial novelty wanes, academic workload accumulates, and self-directed study demands intensify (Liberty & DeSpain, 2020). The explicit integration of forethought goal-setting templates served as a vital cognitive anchor that effectively buffered against this common mid-semester participation drop-off. By requiring learners to establish explicit study windows and identify potential environmental distractors early in each module, the scaffolding mechanism helped distance learners build resilient study habits, maintain continuous behavioral momentum, and significantly mitigate the psychological toll of transactional distance that frequently drives course attrition (Song & Kim, 2021; (Pacitti et al., 2024). The substantial growth observed in post-intervention Online Self-Regulated Learning Questionnaire (OSLQ) scores—rising from a control baseline mean of 3.24 to 4.12 in the experimental cohort (p < 0.001)—confirms a structural, qualitative shift in students' underlying metacognitive capabilities. Rather than merely enforcing external compliance through strict administrative deadlines, the combination of weekly goal-setting and reflective prompts trained students to actively monitor, evaluate, and adjust their internal learning strategies (Dekker et al., 2024); (Wolters et al., 2025). This empirical trajectory strongly aligns with broader meta-analytic evidence demonstrating that metacognitive scaffolding yields exceptionally large effect sizes on online learning outcomes by fostering internal locus of control and self-efficacy (Doo et al., 2020). The mandatory, low-overhead reflection prompts successfully converted routine assignment submissions into active metacognitive learning opportunities, enabling distance students to independently diagnose study inefficiencies and recalibrate their approaches for subsequent modules.
Ultimately, these empirical results underscore the broader pedagogical imperative of embedding process-oriented learning design directly into digital and distance higher education architectures. While conventional distance learning platforms remain heavily focused on passive content transmission and automated grading, integrating structured SRL mechanics creates a supportive, adaptive ecosystem that systematically develops student autonomy and academic resilience (Bellhäuser et al., 2023); (Ponomariovienė & Jakavonytė-Staškuvienė, 2024). Furthermore, as online education increasingly adopts advanced analytics and artificial intelligence, combining technological infrastructure with pedagogical SRL scaffolding offers a powerful, synergistic paradigm for personalizing the asynchronous learning experience (Santia et al., 2025). By prioritizing process support alongside subject-matter delivery, instructional designers can transform distance courses from isolated content repositories into vibrant, engaging digital environments that ensure long-term academic persistence.
Metacognitive development and reduced transactional distance
Qualitative findings from student focus groups revealed that metacognitive reflection prompts significantly altered how students approached distance learning. Rather than viewing online tasks as isolated homework submissions, students reported feeling more in control of their learning pace.

"The weekly reflection forced me to stop and look at why I was falling behind. Instead of blaming the online format, I realized I was misjudging how long reading modules took. It made me plan my study weekends much better." (Participant B14, Experimental Group)

By structuring the learning process, the intervention effectively reduced the psychological distance between the student and the learning environment. The scaffolds acted as an "invisible instructor," providing structure without imposing rigid synchronized schedules. The qualitative insights derived from participant focus groups reveal that embedding structured metacognitive reflection prompts fundamentally transformed students' psychological orientation toward distance learning, directly mitigating the isolating effects of transactional distance. By engaging in mandatory weekly self-reflections, learners transitioned from passively completing disconnected assignments to actively managing their cognitive and behavioral processes (Sutarni et al., 2021). As illustrated by Participant B14's realization regarding time misallocation during study weekends, these reflective prompts prompted students to evaluate their study habits critically, diagnose personal inefficiencies, and recalibrate their approaches without attributing academic friction solely to the online format (Hagan et al., 2020). This structured, cyclical reflective loop functioned effectively as an "invisible instructor," providing the pedagogical direction and cognitive structure necessary to bridge the psychological gap between the learner and the course environment while preserving the temporal flexibility inherent to asynchronous delivery (Rimor et al., 2008). 
This qualitative shift in learning orientation directly addresses Moore’s Theory of Transactional Distance by fostering a heightened sense of continuous engagement and personal connection with the course architecture (Karagianni, 2024). By internalizing self-regulation strategies, students cultivated a strong internal locus of control, empowering them to reframe academic obstacles as manageable strategic adjustments rather than insurmountable barriers imposed by the digital environment. Rather than relying on constant, real-time faculty oversight, learners used adaptive, indirect scaffolds to self-diagnose cognitive bottlenecks, which enhanced their self-efficacy and learning ownership. Consequently, the integration of reflective mechanics proved that lowering transactional distance in online education depends not merely on increasing instructor-student communication frequency, but on designing instructional frameworks that empower students to regulate their own learning journey. At the operational level, these qualitative outcomes demonstrate the critical role of adaptive scaffolding frameworks in supporting higher-order cognitive processing in distance education. Indirect, low-overhead scaffolds provide the structural guidance needed to stimulate metacognitive awareness without inducing cognitive overload or restricting student agency. When reflective prompts are integrated as routine, low-stakes module components, they encourage continuous self-evaluation and meaningful dialogue between the learner's expectations and actual performance. This reflective routine helps students bridge the gap between abstract course content and personal study execution, ensuring that self-regulated learning strategies are actively practiced rather than left to chance.
Nevertheless, translating these metacognitive benefits across broader educational contexts presents ongoing pedagogical considerations. While low-overhead reflective prompts effectively support self-regulation for most distance learners, variations in prior academic preparation and digital literacy require scaffolds to remain flexible and responsive to diverse student profiles (Barreto, 2025); (Boyer et al., 2006). Fostering long-term academic autonomy requires instructional designs that balance structural guidance with opportunities for independent decision-making, ensuring that metacognitive habits endure beyond a single course. Ultimately, embedding reflective mechanics directly into asynchronous course architectures offers a scalable, pedagogically sound model for reducing psychological isolation, enhancing metacognitive maturity, and cultivating resilient distance learners across higher education programs.

Pedagogical Implications for Distance Educators
The findings from this study offer three primary instructional design principles for distance education: Embed Process Supports into Content Design: Learning management systems should not merely serve as document repositories. Scaffolds for goal-setting and reflection must be integrated as mandatory, low-stakes learning steps alongside readings and lectures; Balance Flexibility with Pacing: While asynchronous learning values flexibility, unanchored flexibility leads to procrastination. Micro-deadlines combined with weekly planning scaffolds help students establish consistent study habits; Prioritize Low-Overhead Metacognitive Tools: Effective instructional interventions do not require complex software; simple, well-timed reflective prompts significantly boost learner self-efficacy and reduce online fatigue. The empirical and qualitative findings of this study translate into crucial instructional design principles that fundamentally redefine how distance an educators structure asynchronous learning environments. First, learning management systems (LMS) must transcend their conventional, passive role as digital document repositories and content archives by systematically embedding process-oriented learning supports directly into weekly module architectures (Draeger & Winckelmann, 2020). Instead of treating subject matter content and self-regulation skills as separate domains, instructional designers should integrate goal-setting activities, study planning guides, and self-reflection steps as mandatory, low-stakes learning checkpoints alongside readings and multimedia lectures. Purposeful integration of these process tools transforms the LMS from a static content hub into an active pedagogical environment, enabling educators to continuously monitor student engagement patterns, identify early signs of disengagement, and provide targeted feedback that helps students understand and refine their own learning habits.
Second, distance education models must establish a deliberate pedagogical balance between maintaining temporal flexibility and providing structured course pacing. While the primary appeal of asynchronous learning lies in its flexibility, unanchored learning schedules frequently induce chronic procrastination, cognitive overload, and eventual course abandonment among students who lack strong self-regulation skills (Sanga, 2019); (Seidel et al., 2022). Implementing structured micro-deadlines combined with weekly planning scaffolds provides the cognitive anchoring necessary to establish consistent study routines without sacrificing the temporal autonomy essential for non-traditional learners. Utilizing adaptive support mechanisms—such as weekly milestone trackers and semester planning guides—helps students systematically organize, monitor, and execute their academic workload, thereby reducing time-management friction and sustaining continuous behavioral momentum throughout the academic term.
Third, the findings demonstrate that executing effective metacognitive interventions does not require complex technological infrastructure, high-cost software integrations, or sophisticated automated algorithms. Rather, deploying simple, strategically timed, low-overhead reflective prompts offers a highly scalable, sustainable mechanism that significantly boosts student self-efficacy and mitigates online learning fatigue (Karagianni, 2024); (Fahyuni et al., 2023). Integrating brief, end-of-module reflection exercises directly into routine workflow tasks prompts distance learners to regularly evaluate their study habits, recognize personal cognitive bottlenecks, and recalibrate their approaches for upcoming assignments (Alpat & Parlak, 2025). This low-overhead design ensures that metacognitive support remains manageable for instructors while delivering meaningful, continuous learning strategy reinforcement for students.
Ultimately, these pedagogical implications offer a practical, scalable blueprint for higher education institutions seeking to improve retention and learning outcomes in asynchronous digital programs. Shifting the instructional focus from passive content transmission to process-oriented cognitive support creates a more responsive digital learning environment that cultivates autonomous, resilient learners. By embedding process supports directly into LMS architectures, balancing flexible access with clear pacing structures, and utilizing low-overhead metacognitive tools, distance educators can systematically bridge the gap between content availability and student self-regulation, ensuring long-term academic persistence and success across diverse student population. 
Conclusion 
This study was motivated by the persistent challenges of student disengagement, high attrition rates, and the psychological burden of transactional distance in asynchronous distance higher education, where learners often struggle due to a systemic lack of explicit support for Self-Regulated Learning (SRL). To address this critical gap, the primary objective of this research was to design, implement, and empirically evaluate a low-overhead, triadic SRL instructional scaffolding framework—comprising weekly goal-setting templates, real-time visual progress dashboards, and metacognitive reflection prompts—to assess its impact on student engagement, self-efficacy, and online course persistence. The empirical and qualitative findings demonstrate that embedding process-oriented SRL scaffolds directly into LMS workflows yields significant academic benefits. Quantitatively, the experimental cohort exhibited marked statistical superiority over the control group across all primary engagement metrics, including an 88.6% module completion rate, an 85.1% on-time assignment submission rate, a 91.6% retention rate, and a substantial increase in post-intervention OSLQ scores (4.12 vs. 3.24, p < 0.001). Qualitatively, the reflection prompts served as an "invisible instructor," effectively reducing perceived transactional distance, fostering an internal locus of control, and helping students establish consistent study discipline without sacrificing asynchronous temporal flexibility. The pedagogical implications of these results emphasize a shift in distance education design from passive content transmission to active, process-supported learning environments. Distance educators and instructional designers are encouraged to embed low-stakes metacognitive checkpoints into routine course tasks, strike a deliberate balance between flexible schedules and structured micro-pacing, and leverage low-overhead, highly scalable reflective tools rather than relying on complex, resource-intensive software. Despite these positive outcomes, this study has notable limitations. The quasi-experimental evaluation was conducted within a single undergraduate course at one institution over a 12-week timeframe, which may limit the generalizability of the findings across diverse academic disciplines, highly practical/laboratory-based courses, or multi-year degree trajectories. Additionally, the study relied on short-term post-intervention assessments without measuring the long-term maintenance of self-regulation habits. Future research should investigate the longitudinal transferability of embedded SRL scaffolds across entire academic programs, explore their integration within collaborative online group tasks, and examine how artificial intelligence and adaptive LMS analytics can personalize real-time SRL feedback for diverse learner profiles.
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