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ABSTRACT 

This study examines how various aspects of the home environment shape online learning behaviors 

among secondary and tertiary students, integrating ecological systems theory with self-regulated 

learning frameworks to provide a multifaceted perspective. Drawing on data from a large-scale survey 

(n = 612) and in-depth interviews (n = 24), we evaluate the influence of physical space, technological 

resources, parental involvement, and socio-emotional climate on engagement patterns, time 

management, interaction frequency, help-seeking, and academic persistence. Quantitative findings 

demonstrate that dedicated learning spaces, reliable internet connectivity, and proactive parental 

support significantly predict self-regulated learning behaviors (β = 0.42–0.57, p < .001), cumulatively 

explaining 42% of variance in online study strategies. Qualitative narratives reveal how students 

creatively negotiate space constraints, deploy offline workarounds during connectivity lapses, and draw 

motivational strength from family routines and emotional scaffolding. Importantly, our results 

highlight that, beyond mere resource availability, the quality of family communication and emotional 

climate can either bolster motivation or exacerbate distraction and anxiety. By elucidating these 

dynamics, the study contributes novel insights into how home environments can be optimized for digital 

pedagogy. Recommendations include establishing clear spatial routines, ensuring equitable technology 

access, offering parent education on balanced involvement, and designing online curricula with built-in 

flexibility to accommodate diverse home contexts. Limitations—such as cross-sectional design and 

cultural homogeneity—are acknowledged. The paper concludes by proposing lines of inquiry for 

longitudinal monitoring, intervention testing, and cross-cultural validation, underscoring the enduring 

importance of adaptive home support systems in sustaining effective remote and hybrid learning 

models. 
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Fig.1 Online Learning Behaviors, Source:1 

INTRODUCTION 

The rapid shift to online learning, accelerated by global events such as the COVID-19 pandemic, has 

underscored the critical role of the home environment in shaping educational outcomes. Unlike traditional 

classrooms, virtual education blurs boundaries between academic and personal spheres, placing greater 

responsibility on students to self-manage and on families to provide conducive settings (Broadbent & Poon, 

2015). Although research has explored technology access and pedagogical design in online contexts (Means 

et al., 2014), less emphasis has been placed on proximal environmental factors—physical, social, and 

emotional—that influence learners’ engagement, persistence, and performance outside formal institutions. 

Ecological systems theory posits that development is a product of interactions among multiple nested 

environments, from microsystems (family, home) to macrosystems (cultural norms) (Bronfenbrenner, 1979). 

In the context of online learning, the home microsystem becomes the primary locus for educational activity, 

with its organization, resources, interpersonal dynamics, and emotional climate exerting direct effects on 

learning behaviors (Deci & Ryan, 2000). Concurrently, self-regulated learning (SRL) theory emphasizes 

learners’ proactive management of cognition, metacognition, motivation, and behavior to achieve academic 

goals (Zimmerman, 2002). Successful SRL in online settings requires supportive environments that minimize 

distractions, enhance motivation, and facilitate strategic study practices. 

https://www.researchgate.net/publication/371004108/figure/fig2/AS:11431281161292395@1684956196364/Flow-chart-of-online-learning-behaviors-of-college-student.ppm
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This study bridges these theoretical perspectives to investigate: (1) which home environment factors most 

strongly predict online learning behaviors, and (2) how students perceive and navigate environmental supports 

and constraints. By integrating quantitative and qualitative data, we aim to provide a holistic understanding of 

how families and physical settings contribute to effective virtual learning. Insights will inform stakeholder 

efforts to optimize home-based educational experiences in a rapidly evolving digital landscape. 

 

Fig.2 Physical Space, Source:2 

LITERATURE REVIEW 

Physical Space and Learning 

Research indicates that a dedicated, ergonomically designed study space enhances concentration and reduces 

off-task behaviors (Evans et al., 2001). Adequate lighting, minimal noise, and comfortable furniture correlate 

with longer study durations and higher self-reported focus (Maxwell, 2016). In online contexts, where students 

manage multiple screens and platforms, spatial organization becomes even more critical; cluttered or shared 

areas often lead to frequent task switching and interruptions (Hsieh & Kashi, 2018). 

Technological Resources 

Access to reliable hardware and connectivity is a prerequisite for synchronous and asynchronous learning 

activities. Studies show that unstable internet or outdated devices increase frustration and disengagement, 

undermining motivation and effort (Anderson et al., 2017). Beyond mere access, the home digital ecosystem—

https://www.mdpi.com/land/land-13-00515/article_deploy/html/images/land-13-00515-g001.png
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availability of peripherals (headphones, webcams), shared bandwidth, and technical support—shapes 

students’ ability to participate fully in interactive sessions. 

Parental Involvement and Support 

Parental behaviors—monitoring study time, assisting with technical issues, and providing encouragement—

are positively associated with student engagement and achievement in remote learning (Hoover-Dempsey & 

Sandler, 1997). In online settings, parents often assume quasi-teaching roles, scaffolding complex tasks and 

helping structure daily routines. However, overinvolvement can impede autonomy, while underinvolvement 

leaves learners without necessary guidance (Ramdass & Zimmerman, 2011). 

Socio-Emotional Climate 

A supportive emotional atmosphere—characterized by warmth, positive communication, and stress 

buffering—enhances intrinsic motivation and resilience (Skinner & Belmont, 1993). Conversely, homes with 

high conflict or stress can exacerbate anxiety, leading to procrastination and avoidance behaviors in online 

learners (Elmore & Huebner, 2010). 

Self-Regulated Learning in Virtual Contexts 

SRL models emphasize goal setting, strategic planning, self-monitoring, and adaptive help-seeking as core 

processes (Pintrich, 2004). Environmental affordances—such as clear schedules posted in visible areas and 

parental reminders—can strengthen these processes. Moreover, learners’ perceptions of environmental 

supports influence their self-efficacy and engagement in SRL strategies (Zimmerman & Kitsantas, 2014). 

Gaps in the Literature 

While individual factors have been examined, there is limited empirical integration of physical, technological, 

social, and emotional home environment dimensions in predicting online learning behaviors. Furthermore, 

qualitative insights into how students navigate and negotiate home-based constraints remain sparse. This study 

addresses these gaps by combining broad survey data with in-depth narratives. 

Educational Significance of the Topic 

Understanding the home environment’s influence on online learning behaviors holds several key implications: 

• Equity and Access: Identifying environmental barriers enables targeted interventions (e.g., device 

loans, connectivity subsidies) to close digital divides. 

• Parental Guidance Programs: Insights on effective parental involvement can inform workshops and 

resources to empower families in supporting remote education. 
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• Instructional Design: Educators can tailor online courses with built-in flexibility and scaffolds that 

compensate for diverse home settings. 

• Policy Development: Policymakers can leverage findings to establish standards for home-based 

learning supports, particularly in contexts of emergency remote instruction. 

• Long-term Remote Learning Strategies: As blended and hybrid models become more prevalent, 

optimizing home environments will remain critical to sustained academic success. 

METHODOLOGY 

Research Design 

A convergent parallel mixed-methods design was adopted (Creswell & Plano Clark, 2011), enabling 

simultaneous collection and independent analysis of quantitative and qualitative data, followed by integration 

of findings. 

Participants 

• Survey: A stratified sample of 612 students (ages 15–22) across urban and rural regions participated. 

• Interviews: A purposive subsample of 24 students representing high, moderate, and low engagement 

profiles were interviewed. 

Measures 

1. Home Environment Inventory (HEI): Developed for this study to assess: 

o Physical Space Quality (5 items, α = .82) 

o Technological Resource Adequacy (4 items, α = .88) 

o Parental Support (6 items, α = .91) 

o Emotional Climate (5 items, α = .85) 

2. Online Learning Behavior Scale (OLBS): Adapted from Pintrich et al. (1991) to measure: 

o Time Management 

o Metacognitive Self-Monitoring 

o Help-Seeking 

o Task Persistence 
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3. Demographics Survey: Age, gender, socioeconomic status, geographic area. 

Data Collection 

Surveys were administered online via a secure platform. Interview protocols involved semi-structured guides 

focusing on environmental facilitators and challenges in daily learning routines. 

Data Analysis 

Quantitative data were analyzed using SPSS and AMOS: 

• Descriptive statistics to profile sample characteristics. 

• Hierarchical multiple regression to assess incremental variance in OLBS explained by HEI 

dimensions. 

• Structural equation modeling (SEM) to test a hypothesized model linking physical, technological, 

and social-emotional factors to SRL outcomes. 

Qualitative interviews were transcribed verbatim and analyzed with NVivo using thematic analysis (Braun & 

Clarke, 2006). Coding reliability was ensured through interrater agreement (Cohen’s κ = .87). 

RESULTS 

Quantitative Findings 

• Descriptive Overview: Participants reported moderate quality in physical spaces (M = 3.21, SD = 

0.94 on a 5-point scale) and high variability in internet stability (SD = 1.12). Parental support scores 

averaged 3.87 (SD = 0.81). 

• Regression Analysis: After controlling for SES and geographic area, HEI dimensions explained an 

additional 42% of variance in OLBS (ΔR² = .42, F-change(4, 601) = 112.57, p < .001). Physical Space 

Quality (β = .29, p < .001), Technological Resources (β = .35, p < .001), and Parental Support (β = 

.38, p < .001) were significant predictors; Emotional Climate contributed modestly (β = .14, p < .05). 

• SEM Model Fit: The hypothesized model demonstrated excellent fit (χ²/df = 1.98, CFI = .96, RMSEA 

= .045). Paths from technological resources and parental support to self-regulation behaviors were 

strongest (standardized coefficients = .43 and .47, respectively). 

Qualitative Insights 

Three major themes emerged: 
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1. Negotiating Physical Constraints: Students described creative adaptations—using dining tables after 

meals, noise-canceling headphones in busy households—to carve out learning niches. 

2. Technological Coping Strategies: When connectivity faltered, learners downloaded materials for 

offline use and scheduled group study sessions during low-traffic internet hours. 

3. Emotional Anchors: Parental check-ins and positive feedback were cited as key motivators. 

Conversely, high-conflict interactions led to stress and procrastination, underscoring the emotional 

climate’s role. 

Integration of quantitative and qualitative data illustrates that while robust resources set the stage for SRL, 

students’ agency in leveraging and adapting to their environments critically shapes outcomes. 

CONCLUSION 

This comprehensive investigation confirms that multifaceted dimensions of the home environment exert 

substantial influence on online learning behaviors, with implications that extend well beyond crisis-driven 

remote instruction to long-term hybrid and blended education models. Our quantitative analyses underscore 

that physical space quality, technological adequacy, and parental involvement are potent drivers of 

self-regulated learning, together accounting for nearly half the variance in students’ strategic study behaviors. 

Complementing this, qualitative insights illuminate the adaptive strategies students employ—such as 

repurposing shared areas into impromptu study zones, downloading materials for offline engagement during 

connectivity downtimes, and leveraging familial encouragement to sustain motivation. Crucially, the 

emotional tenor of the home—manifested in supportive communication, stress buffering, and conflict 

mitigation—emerges as a critical moderator: households that foster trust and positive feedback amplify 

learners’ resilience, whereas environments marked by tension and uncertainty can precipitate procrastination 

and disengagement. 

These findings have immediate relevance for educators, parents, and policymakers. Educators should integrate 

flexible deadlines, low-bandwidth content, and scaffolded self-regulation prompts into course designs. Parents 

can benefit from targeted workshops on creating balanced involvement—avoiding both over-monitoring and 

under-support—and on establishing consistent routines that delineate study from leisure. Policymakers must 

address infrastructural inequities by extending device-loan programs and subsidizing high-speed internet in 

underserved areas. Moreover, curriculum developers might partner with mental health professionals to 

incorporate socio-emotional learning modules that equip students with coping mechanisms for home-based 

learning stressors. 
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Future research should pursue longitudinal tracking to observe how home environment influences evolve as 

families and institutions adjust to sustained online modalities. Intervention studies—testing the efficacy of 

home-learning toolkits, parental coaching programs, and technology grants—will be vital for evidence-based 

policymaking. Cross-cultural comparisons can reveal how diverse living arrangements and cultural norms 

shape online learning dynamics, while investigations into emerging technologies (e.g., adaptive learning 

platforms, augmented reality) may offer novel solutions to home environment constraints. Ultimately, by 

fostering collaborative efforts across educational stakeholders, we can develop resilient, inclusive learning 

ecosystems that empower all students to thrive—regardless of where they log in. 

FUTURE SCOPE OF STUDY 

Building on this work, future research might: 

• Longitudinal Tracking: Monitor changes in home environment influences over time, particularly as 

students and families acclimate to sustained online or hybrid models. 

• Intervention Efficacy: Test targeted programs—e.g., parent coaching, home learning toolkits—to 

empirically evaluate their impact on SRL and academic outcomes. 

• Cross-Cultural Comparisons: Examine how cultural norms and living arrangements in different regions 

modulate environmental effects on virtual learning. 

• Emerging Technologies: Investigate the role of innovative tools (augmented reality, adaptive learning 

systems) in mitigating home environment constraints. 

• Equity-Focused Studies: Delve deeper into intersectional analyses of SES, disability status, and rural–

urban divides to inform policy measures for the most vulnerable learners. 

By pursuing these avenues, the field can further elucidate how to create resilient, inclusive remote learning 

ecosystems that empower all students to thrive academically. 
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