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Abstract  

The rapid expansion of e-learning has transformed educational delivery worldwide, accelerated by advances in digital 

technology and the widespread adoption of remote learning during the COVID-19 pandemic. Despite its growing prevalence, 

evidence regarding the impact of e-learning on academic performance remains inconsistent. Guided by the Technology 

Acceptance Model (TAM), Constructivist Learning Theory, and the Community of Inquiry (CoI) framework, this study 

investigates the effects of e-learning on student academic outcomes, barriers to adoption, and the mediating role of student 

engagement. A concurrent mixed-methods research design was employed, integrating quantitative and qualitative data. The 

study utilized a simulated dataset of 280 undergraduate students from Science, Commerce, Humanities, and Engineering 

faculties. Academic performance was measured through pre- and post-implementation GPA scores, while engagement, 

platform usability, and adoption barriers were assessed using standardized instruments. Quantitative data were analyzed using 

paired t-tests and multiple regression, whereas qualitative findings were examined through thematic analysis. The study aims 

to provide a comprehensive understanding of how e-learning influences academic achievement and student engagement while 

identifying key technical, pedagogical, and attitudinal challenges. Findings are expected to inform evidence-based strategies 

for enhancing the effectiveness and accessibility of digital learning environments. 
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Introduction 

The global e-learning market reached an estimated valuation 

of $315 billion in 2023 and is projected to grow at a 

compound annual rate exceeding 13% through 2030 [1]. This 

growth reflects a paradigmatic shift in educational delivery, 

driven by improvements in broadband infrastructure, 

proliferation of smart devices, and evolving pedagogical 

philosophies that prioritize learner autonomy [2]. 

The COVID-19 pandemic served as an unprecedented 

catalyst, compelling educational institutions globally to 

adopt remote and blended learning models within 

compressed timelines [3]. UNESCO reported that 1.5 billion 

students in 191 countries were affected by school closures at 

the peak of the pandemic, necessitating an emergency pivot 

to digital instruction [4]. 

Despite widespread adoption, the evidence regarding the 

effectiveness of e-learning on academic performance 

remains mixed and context-dependent [5]. While some 

studies report significant gains in learning outcomes, others 

document decreases in student motivation, social isolation, 

and technology-induced anxiety [6]. This ambiguity 

underscores the need for rigorous empirical investigation [7]. 

The Technology Acceptance Model (TAM), developed by 

Davis (1989), provides the theoretical foundation for 

understanding e-learning adoption behaviors [8]. TAM posits 

that perceived usefulness and perceived ease of use are the 

primary determinants of technology adoption intention and 

actual usage behavior [9]. 

This study pursues three objectives: [1] to measure changes 

in academic performance following e-learning 

implementation; [2] to identify the principal barriers to 

adoption; and [3] to examine the mediating role of student 

engagement in the relationship between e-learning use and 

academic outcomes [10]. 

 

Literature review 

1. Theoretical framework 

The Constructivist Learning Theory, articulated by 

Vygotsky (1978) and extended by Jonassen (1991), posits 

that knowledge is actively constructed through interaction 

with one's environment [1]. E-learning environments, when 

designed with collaborative tools, discussion boards, and 

adaptive feedback mechanisms, align naturally with 

constructivist principles [11]. 

The Community of Inquiry (CoI) framework, proposed by 

Garrison, Anderson, and Archer (2000), identifies cognitive 

presence, social presence, and teaching presence as the three 

pillars of a meaningful online learning experience [12]. Its 

application to e-learning design has been widely validated in 

the literature [13]. 

 

2. E-Learning and Academic Performance 

A systematic review by Means et al. (2013) encompassing 

50 controlled studies found that students in blended learning 

environments outperformed those in purely face-to-face 

settings (effect size d = 0.35) [14]. However, the authors 

cautioned that institutional quality and learner preparedness 

significantly moderated these effects [15]. 

Bernard et al. (2004) conducted a meta-analysis of 232 

studies and reported that interactivity specifically 

synchronous learner-learner and learner-instructor 
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interactions was the most robust predictor of positive e-

learning outcomes [16]. 

 

3. Barriers to E-learning adoption 

Barriers to e-learning can be categorized as technical 

(infrastructure, device access), pedagogical (instructor 

readiness, course design), and attitudinal (resistance to 

change, motivation) [17]. In developing economies, technical 

barriers tend to dominate, with internet unreliability 

representing the most frequently cited obstacle [18]. 
 

4. Research gap 

Most existing studies focus on a single platform or a single 

discipline. Comparative, multi-platform analyses that 

simultaneously examine performance outcomes, 

engagement trajectories, and barrier profiles within a single 

institutional context are scarce. 

 

Methodology 

1. Research design 

A concurrent mixed-methods design was adopted, 

integrating quantitative performance data with qualitative 

focus group themes to provide a comprehensive 

understanding of e-learning impacts. 
 

2. Simulated dataset 

NOTE: This study uses a simulated dataset created for 

academic training purposes. Quantitative data for 280 

undergraduate students across four faculties (Science, 

Commerce, Humanities, Engineering) were computationally 

generated. GPA scores pre- and post-implementation and 

engagement ratings were simulated using parameters 

derived from published literature. 
 

3. Instruments 

Academic performance: Cumulative GPA (4.0 scale). 

Student engagement: Online Learning Engagement Scale 

(OLES, 18 items, α = 0.85). Platform usability: System 

Usability Scale (SUS). Barriers: Custom 20-item Likert 

scale instrument developed by the authors. Qualitative data: 

Semi-structured focus group protocol with 20 thematic 

domains. 

4. Analysis 

Paired t-tests compared pre/post GPA. Multiple regression 

identified predictors of post-implementation GPA. 

Qualitative data were analyzed using Braun and Clarke's 

(2006) six-phase thematic analysis procedure. Statistical 

threshold: α =.05. 

 

Results and discussion 

1. Academic performance outcomes 

  
Table 1: Pre- and Post-Implementation GPA by Faculty (n=280) 

  

Faculty n 
Pre-GPA 

(M) 

Post-GPA 

(M) 
t-value / p 

Science 70 2.81 3.15 t=−8.2, p<.001 

Commerce 75 2.95 3.29 t=−9.7, p<.001 

Humanities 68 2.91 3.18 t=−7.4, p<.001 

Engineering 67 3.08 3.34 t=−6.9, p<.001 

Overall 280 2.94 3.22 t=−11.4, p<.001 

Source: Simulated academic performance data, 2026. 

 

Table 2: Regression Analysis: Predictors of Post-Implementation 

GPA 
 

Predictor B SE β p 

Student Engagement Score 0.38 0.05 0.44 <.001 

Platform Usability (SUS) 0.12 0.03 0.21 <.001 

Internet Reliability 0.09 0.04 0.14 .014 

Pre-Implementation GPA 0.61 0.07 0.51 <.001 

R [2] =.62; Adjusted R [2] =.61         

Source: Simulated regression analysis, 2026. 

 
Table 3: Thematic Analysis of Focus Group Data — Key Themes 

 

Theme 
Frequency 

(mentions) 
Sentiment 

Flexibility and convenience of online 

modules 
112 Positive 

Technical disruptions and poor connectivity 98 Negative 

Reduced social interaction and peer learning 87 Negative 

Increased access to diverse resources 79 Positive 

Instructor digital literacy gaps 64 Negative 

Self-paced learning supports diverse learners 58 Positive 

Source: Simulated focus group thematic analysis, 2026. 

 

 

 
Source: Simulated institutional survey data, 2026.  

 

Fig 1: E-Learning Platform Adoption Rate in Higher Education 
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Source: Simulated academic performance monitoring data, 2026. 

 

Fig 2: Student Engagement Score Trajectory: Pre vs. Post E-Learning Implementation 

 

 
Source: Simulated barrier survey data, 2026. 
 

Fig 3: Perceived Barriers to E-Learning Adoption 

 

Discussion 

The significant GPA improvement across all four faculties 

supports the hypothesis that structured e-learning integration 

enhances academic outcomes. Student engagement emerged 

as the strongest predictor of post-implementation GPA 

(β=0.44), consistent with Kuh's (2009) engagement theory. 

The dominance of technical barriers — particularly poor 

internet connectivity — highlights the critical importance of 

digital infrastructure investment, especially in emerging 

economies. Qualitative themes indicate that students value 

the flexibility and self-paced nature of e-learning while 

expressing concerns about reduced social presence. 

 

Conclusion 

E-learning integration in higher education yields measurable 

improvements in academic performance, contingent upon 

adequate digital infrastructure, institutional support for 

faculty development, and deliberate pedagogical design. A 

blended model that preserves synchronous social interaction 

while leveraging the convenience of asynchronous content 

delivery is strongly recommended. Limitations include the 

simulated nature of the dataset and the exclusion of long-

term academic outcomes. Future research should conduct 

longitudinal multi-institutional studies with real institutional 

data and explore the differential impacts of specific platform 

features on engagement. 

 

Ethical statement 

This article uses a fully simulated dataset for academic 

training purposes. No real student data, GPA records, or 

personal information were used. All author fields are 

placeholders. Institutional review board approval would be 

required for any real-world replication of this study. 
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