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	ABSTRACT
	
	

	Infrastructural and digital inequalities continue to undermine the effectiveness of e-learning in developing regions, creating a gap between positive student perceptions and actual system usage. This study adopts a quantitative, user-centric approach to investigate the determinants of successful e-learning implementation in Higher Education Institutions (HEIs) in Southern Africa, with particular focus on the usage paradox—the divergence between high acceptance and low sustained use. A cross-sectional survey was conducted with 92 students from two contrasting institutions in South Africa and Mozambique. Data were collected באמצעות a 5-point Likert scale questionnaire and analysed using descriptive statistics and chi-square (χ²) tests. The findings reveal a pronounced usage paradox: while perceived educational value is very high (94.6%), regular system use remains low (48.9%). A statistically significant relationship was found between institutional context and perceived success (χ²(1, N = 92) = 6.55, p = .01, Cramér’s V = 0.27). Key barriers include limited internet access and high data costs, highlighting the central role of infrastructural constraints. The study contributes to the literature by demonstrating that, in resource-constrained contexts, facilitating conditions may act as antecedent constraints rather than moderating factors. The proposed Structural Veto Model (SVM) is presented as a conceptual framework to explain this dynamic. The findings underscore the need for HEIs to prioritise equitable access and strengthen institutional support to enable sustained e-learning engagement.
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INTRODUCTION
The rapid integration of digital technologies has fundamentally transformed the delivery of higher education, driving the global expansion of online and blended learning models. E-learning platforms offer significant opportunities to enhance access, flexibility, and pedagogical innovation. However, the effectiveness of these initiatives remains uneven, particularly in developing contexts where infrastructural and digital divides persist (Mpungose, 2025).
Higher Education Institutions (HEIs) in Southern Africa are increasingly adopting e-learning systems while simultaneously confronting structural challenges that undermine their effectiveness. Empirical studies consistently identify key barriers, including unreliable internet connectivity, high data costs, limited access to digital devices, and insufficient institutional support (Bashir & Lapshun, 2025; Martins et al., 2024; Omanyo & Ndiege, 2025; Zheng et al., 2025). These constraints are not merely operational challenges; rather, they represent foundational conditions that directly shape students’ ability to engage with digital learning systems. 
Evidence from across the African continent, including studies in Ethiopia and Rwanda (Abera et al., 2025), Nigeria (Idika et al., 2025), and South African contexts (Kaeane & Molokomme, 2025; Martins et al., 2024; Mpungose, 2025; Rhongo & da Piedade, 2024) reinforces the centrality of infrastructural limitations and institutional readiness in determining e-learning outcomes. While these studies provide valuable insights, they also highlight the persistence of systemic inequalities that continue to constrain effective implementation. 
Existing research on e-learning adoption has identified several critical determinants, often conceptualised through established information systems frameworks. These include technological readiness (Idika et al., 2025; Parlakkiliç, 2025), institutional support (Alwerthan, 2025; Shaikh et al., 2025), pedagogical integration (Dritsas & Trigka, 2025; Shannaq, 2025), and user engagement (Hu & Xiao, 2025; Sadanala et al., 2025). Collectively, these factors underscore the multi-dimensional nature of e-learning success. However, in resource-constrained environments, their relative importance may differ, with basic access conditions often taking precedence over pedagogical considerations.
Despite these advances, two critical limitations remain in the literature. First, many studies adopt a predominantly supply-side perspective, focusing on institutional planning, system design, or technological features, thereby providing an incomplete understanding of user experience (Hamzah et al., 2025; Mpungose, 2025; Wienand et al., 2024). Second, Second, widely used theoretical models, such as the Technology Acceptance Model (TAM) (Davis, 1989) and the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003), tend to conceptualise structural factors, including facilitating conditions, as secondary moderators of the relationship between user intention and behaviour. 
This conceptualisation may be insufficient in contexts where fundamental infrastructural deficits, such as lack of affordable internet or unstable connectivity, effectively prevent system use. In such environments, these factors may operate not as moderators, but as antecedent constraints that determine whether engagement is possible at all (Oyenuga et al., 2025). Consequently, there remains a need for empirical research that systematically examines how structural realities shape the relationship between student acceptance and actual e-learning usage in developing regions.
This study addresses this gap by adopting a quantitative, user-centric, demand-side approach to investigate the determinants of e-learning implementation in Southern African HEIs. The study focuses on a critical empirical phenomenon referred to as the usage paradox, defined as the divergence between high levels of student acceptance and low levels of sustained system use (Alshammari & Alkhwaldi, 2025). Understanding this paradox is essential for explaining why positive perceptions of e-learning do not necessarily translate into meaningful engagement.
To address this issue, the study proposes a conceptual extension to existing adoption models through the introduction of the Structural Veto Model (SVM). The model posits that facilitating conditions, particularly those related to infrastructure and access, function as enabling or constraining mechanisms that influence the transition from intention to actual use. In doing so, the study shifts the analytical focus from purely psychological determinants toward structural and institutional factors.
To achieve its objectives, the study employs a hybrid conceptual framework integrating the TAM, UTAUT, and the DeLone and McLean (D&M) Information Systems Success Model (DeLone & McLean, 2003), llowing for a comprehensive examination of both individual and institutional determinants of e-learning success (see Figure 1). 
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Figure 1. The Usage Paradox Model (UPM)

By analysing quantitative data collected from students across two contrasting institutional contexts in South Africa and Mozambique, this study provides a cross-institutional perspective on how resource disparities influence e-learning implementation outcomes. The study is guided by the following research questions: 
1. What technological, institutional, and pedagogical factors contribute to the successful implementation of e-learning in HEIs?
2. What challenges do students experience when using e-learning systems in HEIs?
3. How do students perceive the educational value and effectiveness of e-learning systems?
The remainder of this paper is structured as follows. The next section outlines the research methodology, including the study design, sampling approach, and data analysis techniques. This is followed by the presentation of results, which provide descriptive and inferential insights into student perceptions and usage patterns. The discussion section then interprets these findings in relation to existing theoretical frameworks, before the paper concludes with key contributions, implications, and recommendations for future research.
METHODS
Research Design and Approach
This study employed a quantitative, non-experimental, cross-sectional survey design. This design was appropriate for examining relationships between multiple variables, namely: student perceptions, attitudes, and reported behaviours—at a single point in time (Alford & Teater, 2025). The quantitative approach enabled the systematic testing of relationships (Johnson & Christensen, 2024), derived from established information systems frameworks, including TAM, UTAUT, and D&M.  Although cross-sectional designs do not permit causal inference, they are widely used in exploratory studies aimed at identifying key determinants and patterns within resource-constrained contexts. In this study, the design was particularly suitable for capturing the prevalence of infrastructural barriers and their association with e-learning usage outcomes. 
Sample Population and Sampling Technique
The target population comprised undergraduate and postgraduate students actively using e-learning systems in Higher Education Institutions (HEIs) in Southern Africa. A stratified sampling technique was employed to ensure representation across key academic and demographic characteristics (Leavy, 2023). Stratification was guided by three primary criteria:
· Institutional context (University A vs University B) 
· Level of study (undergraduate vs postgraduate)
· Field of study (broad disciplinary groupings)
The two participating institutions were purposively selected to enable meaningful cross-context comparison. University A, a large public university of technology in South Africa, represents a relatively resource-equipped environment. In contrast, University B, a smaller private institution in Mozambique, represents a resource-constrained setting. This contrast allows for the examination of structural inequalities in e-learning implementation.
Within these institutions, efforts were made to capture diversity across disciplines and academic levels. Participants were drawn from fields including Humanities, Business, Information Technology, Education, and related areas. This ensured that the sample reflects variability in pedagogical practices, technological exposure, and learning requirements. The final sample consisted of N = 92 students, distributed as follows: 
· University A: n = 24 (26.0%)
· University B: n = 68 (74.0%) 
While the sample size is modest, it is consistent with exploratory quantitative studies in resource-constrained contexts. A post-hoc power consideration suggests that the sample is adequate to detect medium effect sizes (w ≈ 0.3) in chi-square analyses at α = 0.05. However, findings should be interpreted with appropriate caution, particularly for subgroup analyses. The demographic profile of the respondents is summarised in Table 1. 
Table 1. Sample Demographics (N = 92)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Institution
	University A
	24
	26.0

	
	University B
	68
	74.0

	Gender
	Male
	55
	59.8

	
	Female
	37
	40.2

	Age Range
	17–30 years
	47
	51.1

	
	31–50 years
	39
	42.4

	
	51–60 years
	6
	6.5

	Level of Study
	Undergraduate
	52
	56.5

	
	Postgraduate
	40
	43.5

	Field of Study
	Humanities & Education
	34
	37.0

	
	Business & Management
	26
	28.3

	
	STEM & IT
	20
	21.7

	
	Other (Law, Tourism, etc.)
	12
	13.0



The stratified distribution demonstrates that the sample captures variation across institutional context, academic level, and disciplinary background. This diversity enhances the analytical value of the study by allowing for the examination of how structural and contextual factors influence e-learning adoption across different student groups.
Data Collection Instrument and Procedure
Data were collected using a structured questionnaire consisting of closed-ended items measured on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). The instrument was developed based on the integrated Usage Paradox Model (UPM), incorporating constructs from TAM, UTAUT, and the D&M Model. The questionnaire comprised four sections:
· Technology Acceptance: perceived usefulness, perceived ease of use
· Structural Conditions (facilitating conditions, digital literacy)
· System Success (system quality, service quality, user satisfaction)
· Behavioural Outcomes (intention to use, actual system use)
Items were adapted from validated scales in prior information systems research, ensuring construct validity. To ensure instrument rigour, expert validation was conducted with three specialists in e-learning and information systems (Coe et al., 2025). A pilot study (n = 20) was conducted with students from a non-participating institution
Internal consistency reliability was confirmed with a Cronbach’s alpha of 0.84, exceeding the acceptable threshold of 0.70 (Hinton, 2024). Ethical clearance (HREIC 08/03/01 STD.Ed) was obtained prior to data collection. Participation was voluntary, with informed consent secured from all respondents. Data were collected via both online platforms and hardcopy questionnaires to accommodate students with limited internet access.
Data Analysis Techniques
Data were coded and analysed using the Statistical Package for the Social Sciences (SPSS) version 28. The analysis proceeded in two stages: Stage 1 was the descriptive analysis. Descriptive statistics (frequencies, percentages, means, and standard deviations) were used to summarise demographic characteristics and key study variables (Hinton, 2024). For Likert-scale items, agreement percentages were calculated by combining responses of “Agree” and “Strongly Agree.” 
Stage 2 was the inferential analysis. Chi-square (χ²) tests of independence were conducted to examine relationships between institutional context (University A vs University B) and key outcome variables, particularly perceived success and usage patterns in line with the ideas of Alford and Teater (2025). All statistical tests were evaluated at a significance level of p < 0.05. Where appropriate, cross-tabulations were examined across stratification variables (institution, level of study, and field of study) to explore patterns in e-learning usage and perceived success.
To strengthen analytical rigour, effect sizes were calculated using Cramér’s V. Assumptions of chi-square were assessed, ensuring that expected cell frequencies were adequate. For example, the relationship between institutional context and perceived success was reported as: χ²(1, N = 92) = 6.55, p = .01, Cramér’s V = 0.27. This indicates a statistically significant relationship with a moderate effect size. However, given the relatively small subgroup size (University A, n = 24), the results should be interpreted as indicative rather than conclusive, and future studies with larger samples are recommended.
RESULTS AND DISCUSSION 
Results
User Acceptance Factors and Educational Value (RQ1 & RQ3)
Descriptive statistics were computed to assess students’ perceptions of key e-learning determinants. Table 2 presents both agreement percentages (combining “Agree” and “Strongly Agree”) and mean scores with standard deviations for each factor (see Table 2).
Table 2. Descriptive Statistics of User Acceptance Factors (N = 92)
	Factor
	Agreement (%)
	Mean
	Std. Dev
	Interpretation

	Ease of Use
	64.1
	3.68
	0.91
	Strong Effort Expectancy driver

	Learning Environment
	62.0
	3.59
	0.88
	Institutional support indicator

	System Quality
	56.5
	3.47
	0.95
	Moderate system reliability

	Lecturers’ Characteristics
	34.8
	3.12
	1.02
	Lower perceived influence

	Course Design
	34.8
	3.10
	1.05
	Lower pedagogical concern

	Educational Value
	94.6
	4.41
	0.67
	Strong Performance Expectancy



The results indicate that students hold highly positive perceptions of e-learning’s educational value (M = 4.41, SD = 0.67), with 94.6% agreement. This confirms strong performance expectancy, consistent with established technology adoption frameworks. Factors related to system functionality, such as ease of use (M = 3.68) and learning environment (M = 3.59), also received moderate to strong agreement. In contrast, pedagogical variables such as lecturers’ characteristics and course design recorded lower mean scores and agreement levels, suggesting that students prioritise access and system functionality over instructional design features in resource-constrained contexts.
Challenges and Usage Patterns (RQ2)
Table 3. Reported Challenges to E-Learning Use (N = 92)
	Challenge
	Frequency (n)
	Percentage (%)

	Lack of Internet Access
	28
	30.4

	High Internet Costs
	20
	21.7

	System Failure
	17
	18.5

	Slow/Malfunctioning Systems
	16
	17.4

	Lack of Institutional Resources (Implementation)
	15
	16.3

	Lack of Institutional Resources (Maintenance)
	12
	13.0



The findings highlight that infrastructural barriers are the dominant challenges affecting e-learning usage. Lack of internet access (30.4%) and high internet costs (21.7%) were the most frequently reported constraints, confirming the central role of facilitating conditions in shaping usage behaviour.

Table 4. E-Learning Usage Patterns (N = 92)
	Usage Indicator
	Frequency (n)
	Percentage (%)

	System Available
	69
	75.0

	Regular Use
	45
	48.9


A notable disparity exists between system availability (75.0%) and regular usage (48.9%). This gap suggests that availability alone does not guarantee sustained engagement, indicating the presence of additional structural or contextual constraints.
Perceived Success by Institution (RQ3)
Table 5. Perceived E-Learning Success by Institution (N = 92)
	Institution
	Success (n)
	Not a Success (n)
	Total (n)

	University A
	20
	4
	24

	University B
	40
	28
	68


A chi-square test of independence was conducted to examine the relationship between institutional context and perceived e-learning success. The results indicate a statistically significant association: χ²(1, N = 92) = 6.55, p = .01, Cramér’s V = 0.27. This suggests a moderate effect size, indicating that institutional resource differences play a meaningful role in shaping students’ perceptions of e-learning success. 
Assumptions for the chi-square test were assessed, and expected cell counts were deemed acceptable for analysis. However, given the relatively small subgroup size for University A (n = 24), the findings should be interpreted with caution.
Reasons for Failure at University B
The distribution of failure reasons indicates that both technical and institutional factors contribute to negative perceptions of e-learning at University B. Technical issues (28.6%) and improper implementation (23.8%) were the most frequently cited concerns, suggesting that system quality and service quality deficiencies jointly influence outcomes. Due to category distribution and sample size constraints, inferential comparison across these categories did not yield statistically significant differences, and results are therefore interpreted descriptively.
Table 6. Reasons for E-Learning Failure (University B Only, n = 68)
	Reason
	Frequency (n)
	Percentage (%)

	Technical Issues (System Quality)
	19
	28.6

	Improper Implementation (Service Quality)
	16
	23.8

	Requires Improvement
	13
	19.0

	Other / No Response
	20
	28.6



Discussion
The findings of this study provide a quantitative, user-centric assessment of the determinants of e-learning implementation success in resource-constrained Higher Education Institutions (HEIs) in Southern Africa. The discussion synthesises the results in relation to the study’s central constructs, namely: the usage paradox, infrastructural constraints, and institutional quality differences—while situating the findings within established information systems literature.
Reconciling High Acceptance with Low Use: The Usage Paradox 
The most salient finding of this study is the clear empirical evidence of a usage paradox, characterised by the divergence between high student acceptance and relatively low levels of sustained system use. The descriptive results demonstrated that students overwhelmingly perceive e-learning as valuable (94.6% agreement; M = 4.41), indicating strong performance expectancy. This aligns with prior studies that report high levels of student acceptance and positive attitudes toward digital learning technologies (Shaikh et al., 2025). 
However, this positive perception contrasts sharply with the observed rate of regular system use (48.9%), suggesting that favourable attitudes do not necessarily translate into consistent behavioural engagement. This finding challenges the predictive assumptions of dominant models such as TAM (Davis, 1989), and UTAUT (Venkatesh et al., 2003), which posit a strong relationship between intention and actual use. 
One possible explanation for this divergence is that behavioural outcomes in resource-constrained environments are influenced more strongly by external constraints than by internal attitudes (Alshammari & Alkhwaldi, 2025). Additionally, self-reported measures of acceptance may be subject to response bias, where students express positive perceptions of e-learning due to perceived academic expectations rather than actual usage behaviour. These alternative explanations suggest that the relationship between intention and behaviour may be more complex and context-dependent than traditionally assumed.
Structural Barriers as as Antecedent Constraints
The findings indicate that infrastructural challenges, particularly lack of internet access (30.4%) and high internet costs (21.7%)—are the most significant barriers to e-learning usage. These results are consistent with studies conducted in African higher education contexts, which highlight infrastructure and access limitations as persistent constraint (Abera et al., 2025; Mpungose, 2025;
 Omanyo & Ndiege, 2025; Rhongo & da Piedade, 2024).
In contrast to traditional interpretations within UTAUT, where facilitating conditions are treated as moderating variables, the findings of this study suggest that in resource-constrained environments, such conditions may function as antecedent constraints. That is, without reliable access to connectivity and affordable data, students may be unable to engage with e-learning systems regardless of their level of acceptance or motivation. This interpretation supports emerging perspectives that emphasise structural barriers as foundational determinants of technology adoption in developing contexts (Oyenuga et al., 2025). It also reinforces the importance of shifting analytical focus from purely psychological constructs toward structural and institutional factors when examining digital learning in low-resource settings.

Institutional Quality Divide and E-Learning Success
The inferential analysis revealed a statistically significant relationship between institutional context and perceived e-learning success, with students from the better-resourced University A reporting higher success levels than those from University B (χ²(1, N = 92) = 6.55, p = .01, Cramér’s V = 0.27). This finding demonstrates that institutional resource capacity plays a meaningful role in shaping user experiences and outcomes.
The analysis of failure reasons at University B further indicates that challenges are multi-dimensional, encompassing both system quality issues (technical failures) and service quality deficiencies (improper implementation and support). This aligns closely with the D&M Information Systems Success Model (DeLone & McLean, 2003), which emphasises the interdependence of system quality and service quality in determining overall system success. The absence of statistically significant differences between categories of failure suggests that e-learning challenges are systemic rather than isolated. This reinforces the notion that successful implementation requires a holistic institutional approach that integrates technological infrastructure with effective support systems.
The Structural Veto Model (SVM), presented in Figure 2, is the resultant theoretical framework that emerged from this study, serving as a structural extension of the hybrid TAM, UTAUT, and D&M Model. The SVM’s primary function is to empirically explain the Usage Paradox by redefining the role of resource availability in technology adoption within resource-constrained environments.
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Figure 2. Structural Vector Model (SVM)

Implications for the Structural Veto Model (SVM)
The findings of this study provide preliminary empirical support for the proposed Structural Veto Model (SVM), which conceptualises infrastructural conditions as gating mechanisms that influence the transition from intention to actual use. Rather than functioning solely as moderators, facilitating conditions appear to operate as enabling or constraining factors that determine whether engagement is possible.
However, it is important to note that the SVM is not empirically validated in a causal sense within the scope of this study. The cross-sectional design and reliance on bivariate analysis limit the ability to test complex structural relationships. As such, the SVM should be understood as a conceptual framework derived from observed patterns, rather than a formally tested model. Future research employing advanced analytical techniques, such as structural equation modelling (SEM), would be necessary to rigorously test the relationships proposed within the SVM and to establish its generalisability across different contexts.

Positioning Within Existing Literature
This study contributes to the growing body of research that challenges the universality of traditional technology adoption models in developing contexts. While models such as TAM and UTAUT have demonstrated strong explanatory power in resource-rich environments, their applicability may be limited where structural inequalities dominate.
By foregrounding infrastructural and institutional constraints, this study extends existing theoretical frameworks by emphasising the contextual conditions under which adoption processes occur. In doing so, it aligns with recent scholarship advocating for context-sensitive models of digital learning implementation (Mpungose, 2025; Oyenuga et al., 2025). Furthermore, the findings highlight the need to integrate demand-side (student experience) and supply-side (institutional capacity) perspectives to achieve a comprehensive understanding of e-learning success.

CONCLUSION
This study examined the determinants of successful e-learning implementation in resource-constrained Higher Education Institutions (HEIs) in Southern Africa using a quantitative, user-centric approach. The findings reveal a significant divergence between student perceptions and actual behaviour, providing empirical evidence of a usage paradox. While students overwhelmingly recognise the educational value of e-learning (94.6% agreement), less than half report consistent, regular use (48.9%), indicating that positive attitudes alone are insufficient to sustain engagement. This study therefore contributes a context-sensitive perspective to technology adoption research by demonstrating that structural constraints, rather than user attitudes alone, may fundamentally determine digital engagement in resource-limited settings.

Theoretical Contributions
This study contributes to the literature on technology adoption and information systems in three ways. First, it provides empirical evidence that challenges the predictive sufficiency of established models such as the TAM and the UTAUT in resource-constrained environments. Specifically, the findings demonstrate that relationship between intention and behaviour is significantly disrupted by external structural conditions.
Second, the study extends the application of the DeLone and McLean (D&M) Information Systems Success Model by highlighting the combined influence of system quality and service quality in shaping user perceptions of success within institutional contexts characterised by uneven resource distribution.
Third, the study introduces the Structural Veto Model (SVM) as a conceptual framework for understanding how infrastructural constraints may function as antecedent conditions that enable or inhibit system use. While the model is not formally validated within this study, the findings provide preliminary empirical grounding for its further development and testing. 

Practical and Policy Implications
The findings of this study have direct implications for institutional policy and practice in HEIs operating within resource-constrained environments. First, institutions must prioritise equitable access to digital infrastructure. The prominence of barriers such as lack of internet access and high data costs indicates that investments in subsidised connectivity, zero-rated educational platforms, and reliable campus internet are essential preconditions for successful e-learning implementation.
Second, institutions must strengthen service quality and implementation support systems. The results show that technical reliability alone is insufficient; students require ongoing support, including responsive technical assistance, user training, and system maintenance. Without these, even well-designed platforms may fail to achieve sustained usage. Third, a holistic implementation strategy is required. Effective e-learning adoption depends on the alignment of infrastructure, institutional support, and system design. Policies that focus solely on platform acquisition without addressing underlying structural constraints are unlikely to yield meaningful outcomes.

Limitations and Recommendations
Despite its contributions, this study has several limitations that should be acknowledged. The relatively small sample size (N = 92) and the cross-sectional design limit the generalisability of the findings and preclude causal inference. Additionally, the reliance on self-reported data introduces the possibility of response bias.
Future research should address these limitations by employing larger, more representative samples and longitudinal designs to capture changes in usage behaviour over time. Furthermore, the use of advanced analytical techniques, such as structural equation modelling (SEM), would enable more rigorous testing of the relationships proposed in the Structural Veto Model. In addition, incorporating the perspectives of other stakeholders (such as lecturers, administrators, and IT personnel) would provide a more comprehensive understanding of the institutional dynamics influencing e-learning success.
Overall, this study demonstrates that the success of e-learning in resource-constrained HEIs is not primarily determined by student attitudes, but by the institutional capacity to address fundamental infrastructural and support-related barriers. Bridging the gap between intention and actual use requires a strategic shift from user-centric acceptance models toward structurally informed implementation approaches that prioritise access, reliability, and institutional readiness.
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