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Abstract  

 
The digital transformation of higher education has reshaped pedagogical practice and the conditions under 
which students engage with academic content. Despite substantial institutional investment in Information and 
Communication Technologies (ICT) and e-learning platforms, the literature has yet to produce a coherent 
account of how such investment translates into meaningful student engagement. This paper synthesises peer-
reviewed scholarship on digital transformation, ICT adoption and e-learning quality to develop an integrated 
conceptual framework grounded in the Technology Acceptance Model (TAM), Constructivist Learning Theory 
(CLT) and the Student Engagement Framework (SEF). Drawing on a narrative and critical review of literature 
published between 2013 and 2026, the analysis examines how perceived usefulness, instructional design and 
institutional support converge to shape the behavioural, cognitive and emotional dimensions of engagement. 
The synthesis demonstrates that digital transformation enhances engagement only when ICT tools are 
accessible, pedagogically aligned and supported by digital readiness, leadership and inclusive design. 
Conversely, infrastructural deficits, weak instructional design, low digital literacy and persistent digital divides 
constrain engagement, particularly in South African and developing-country contexts. The framework positions 
student engagement as the central outcome of an enabled, mediated and pedagogically grounded 
transformation process. It offers theoretical, practical and policy guidance for advancing engagement-centred 
digital strategies in resource-constrained higher education settings. 
 
Keywords: Digital transformation; student engagement; ICT in education; e-learning quality; technology acceptance; South 
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1. Introduction 

 
Over the past decade, the integration of digital technologies into higher education has accelerated, repositioning 
ICT and e-learning platforms from peripheral instructional aids to central pillars of teaching, research and student 
services [1, 2, 3]. The COVID-19 pandemic acted as a forced accelerant of this trajectory, exposing both the 
latent capabilities and the structural fragilities of institutional digital infrastructures [4, 5]. Despite considerable 
investment, however, the relationship between digital transformation and student engagement remains 
insufficiently understood [6, 7]. Engagement, conceptualised across behavioural, cognitive and emotional 
dimensions, is widely regarded as a primary determinant of academic success [8, 9]. However, much of the 
existing scholarship examines transformation and engagement in isolation, focusing on specific tools or 
modalities without producing an integrated theoretical account [10, 11]. These limitations are amplified in the 
South African and broader developing-country context, where transformation imperatives intersect with 
persistent digital inequality, infrastructural constraints and the Fourth Industrial Revolution agenda [12, 13]. 
The existing literature exhibits three interrelated weaknesses. First, it remains fragmented: perceived usefulness, 
system quality, digital readiness and instructional design are typically examined in isolation rather than as a 
coherent multi-level account of how transformation reaches students [6]. Second, the behavioural, cognitive and 
emotional dimensions of engagement are seldom addressed simultaneously, with observable participation 
privileged in empirical work while deeper cognitive investment and emotional connection remain under-theorised 
[9, 17]. Third, much scholarship rests on infrastructural and cultural assumptions that do not transfer cleanly to 
South African and developing-country settings, where digital divides and infrastructural gaps remain constitutive 
of the transformation process [12, 18]. Against this backdrop, this study synthesises secondary literature to 
develop an integrated conceptual framework grounded in TAM, CLT and SEF, designed both to clarify how 
digital transformation shapes engagement and to extend the theoretical repertoire for analysing transformation in 
resource-constrained settings. Three objectives guide the analysis: to synthesise published scholarship on 
digital transformation, ICT adoption, and e-learning quality in higher education; to examine how ICT tools and e-
learning quality shape the behavioural, cognitive, and emotional dimensions of student engagement; and to 
integrate TAM, CLT, and SEF into a unified conceptual model. The remainder of the paper presents the 



 

literature review (Section 2), the research methodology (Section 3), the findings (Section 4), the proposed 
conceptual framework (Section 5), the discussion (Section 6), the study's contribution (Section 7), and the 
conclusion (Section 8). 
 

2. Review of Related Literature 
 
The literature review is organised thematically to support the conceptual framework presented in Section 5. 
Three thematic clusters are examined: digital transformation in higher education, ICT adoption and e-learning 
quality, and the dimensions of student engagement, each interrogated for the patterns on which the literature 
converges, the contradictions it sustains and the gaps it leaves unresolved. A concluding subsection integrates 
the three theoretical resources whose convergence yields the framework. 
 
2.1 Digital Transformation in Higher Education 
 
Recent scholarship reframes digital transformation away from tool deployment and towards a comprehensive 
reconfiguration of teaching, learning, research, and administrative practice [6, 19]. [14] argues that present 
concerns centre on organisational change, leadership, faculty experience, and inclusive strategy rather than on 
technology procurement alone, with digital leadership recurring as a particularly consequential capability that 
mediates resource allocation, faculty support, and digital culture [20, 22]. The literature remains divided, 
however, on the experiential consequences of transformation. One stream emphasises its productive and 
emancipatory potential [3, 4]; another foregrounds its costs, administrative burden, digital fatigue, faculty 
resistance and inequities in competence and access [23, 24]. The contradiction is one of emphasis rather than 
fact: the same processes generate both effects, with the relative weighting determined by the institutional 
substrate in which they unfold. A persistent gap persists: frameworks developed in well-resourced settings 
transfer poorly to South African and other developing-country contexts unless they explicitly address structural 
deficits in connectivity, devices, and digital literacy [13, 18]. This body of work motivates Tier 1 of the proposed 
framework, in which institutional digital transformation is captured as a strategic, infrastructural and cultural 
reconfiguration. 
 
2.2 ICT Adoption and E-Learning Quality 
 
If institutional transformation establishes the strategic backdrop, ICT adoption and e-learning quality constitute 
the technical-pedagogical mechanism through which transformation reaches students. A consistent pattern in 
the adoption literature identifies perceived usefulness, perceived ease of use, institutional support, infrastructural 
reliability and content quality as core determinants [26]. E-learning quality, operationalised through usability, 
content relevance, interactivity, and technical reliability, has likewise been identified as a critical determinant of 
satisfaction and learning outcomes [16, 27, 28], with the pattern holding across institutional types, national 
settings, and the most recent generation of adaptive, AI-driven, and immersive systems [29]. The literature 
presents a sharp contradiction, however, over whether technical quality is, in itself, sufficient. Tool-specific 
findings frequently fail to generalise, and a substantial body of evidence demonstrates that ICT-mediated 
pedagogy produces engagement gains only when integrated with disciplined teaching practice [32]. Chaturvedi 
et al. [34] show that effective deployment, rather than infrastructure alone, distinguishes outcomes, a finding at 
odds with tool-deployment narratives that treat platform quality as the dominant variable. The conceptual bridge 
between adoption decisions and learning engagement remains thinly developed: TAM-style accounts explain 
user perceptions but not how adoption translates into pedagogical conditions [35], while constructivist accounts 
specify those conditions but offer little guidance on adoption antecedents. This literature motivates Tier 2 of the 
framework, perceived usefulness, ease of use, usability, interactivity and content quality, and justifies the claim 
that Tier 2 is necessary but not sufficient and must be coupled with Tier 3 mediating factors. 
 
2.3 Student Engagement Dimensions 
 
The tripartite conceptualisation of engagement, behavioural, cognitive and emotional, has achieved near-
universal adoption in the digital learning literature [8, 37]. Behavioural engagement encompasses participation, 
task completion and observable interaction; cognitive engagement refers to depth of intellectual investment, 
metacognitive strategy use and active knowledge construction; emotional engagement captures motivation, 
interest and a sense of belonging. The construct's analytic robustness is substantiated by Bond et al.'s [8] 
systematic mapping of 243 studies. The literature, however, sustains a sharp contradiction over the relationship 



 

among the three dimensions. One stream treats engagement as additive, assuming that interventions targeting 
any single dimension contribute to overall engagement [38, 39]. A second demonstrates that the dimensions are 
configurational rather than additive: tools driving behavioural participation may simultaneously displace the 
cognitive depth they were intended to enable [15], and behavioural metrics frequently fail to predict learning 
achievement, which depends on the configurational pattern of cognitive and emotional engagement [40]. [8] 
further show that behavioural engagement is the most frequently observed dimension and cognitive engagement 
the least often theorised, skewing the empirical base toward easily measured rather than consequential 
variables. Recent work maps differential responsiveness: emotional engagement is tied to inclusive design, 
social presence and culturally responsive pedagogy [43]; cognitive engagement is most sensitive to instructional 
design and constructivist alignment [37]; and behavioural engagement responds most directly to access and 
ease of use [42]. This literature motivates Tier 4 of the framework. 
 
2.4 Theoretical Integration 
 
Three theoretical resources jointly yield the framework. TAM, refined in recent applications to augmented reality 
and emotion-augmented engagement, explains the perceptual antecedents of adoption at Tier 2 [35, 36]. 
Constructivist Learning Theory, applied by [44] through socio-constructivist and ecological lenses, specifies the 
pedagogical conditions under which adoption deepens into cognitive engagement at Tier 4. The Student 
Engagement Framework provides the analytic taxonomy through which Tier 4 outcomes are observed [9]. TAM 
accounts for perception-level antecedents, CLT for pedagogical conditions and SEF for outcome taxonomy; the 
mediating layer at Tier 3 is where these resources jointly do their explanatory work. 

 
3. Research Methodology 
 
This study employs a conceptual research design grounded in a narrative and critical review of secondary 
literature. The design is appropriate to the study's objective of developing a framework rather than testing an a 
priori model against new empirical data. The narrative–critical review tradition is well established in higher 
education research as a vehicle for theoretical integration across heterogeneous empirical contexts. No primary 
data were collected, and no human participants were involved. Sources comprised peer-reviewed journal 
articles, edited book chapters and conference proceedings published between 2013 and 2026, retrieved from 
five databases: Scopus, Web of Science, EBSCOhost, ScienceDirect and Google Scholar. The 2013–2026 
window captures contemporary digital transformation literature, including pre- and post-pandemic discourse on 
online and blended learning. Search terms combined three conceptual clusters digital transformation ('digital 
transformation higher education', 'digitalisation higher education', 'ICT in higher education'); adoption and quality 
('technology acceptance model higher education', 'e-learning system quality'); and engagement ('student 
engagement digital learning', 'behavioural cognitive emotional engagement') with contextual terms such as 
'South Africa', 'developing country' and 'digital divide higher education' to surface scholarship relevant to the 
study's regional focus. Inclusion criteria specified English-language peer-reviewed sources within the date range 
with a substantive focus on digital transformation, ICT adoption, e-learning quality, student engagement or 
technology acceptance in higher education; sources were retained where they addressed one of the three 
theoretical lenses or contributed empirical evidence on enabling and constraining factors. Editorials, blog posts, 
non-peer-reviewed grey literature, sources focused exclusively on school-level or corporate training contexts and 
duplicate records were excluded. The final corpus comprised 48 sources. 
 
Analysis proceeded in three stages. The first was thematic coding: each source was coded against the three 
thematic clusters, and recurring patterns, theoretical claims and contradictions were identified [7, 14]. The 
second was theoretical mapping: each thematic cluster was related to TAM, CLT, and SEF to identify which lens 
did the explanatory work at each point. Convergences and divergences were used to specify the conditions 
under which competing claims hold, rather than to reconcile them artificially. The third was framework 
construction: the theoretical mapping was integrated with structural patterns from the thematic coding to produce 
a multi-tier framework. The framework was validated through three internal checks consistency with each 
theoretical lens, capacity to accommodate empirical patterns and contradictions, and applicability to South 
African and developing-country contexts. Three design limitations should be acknowledged: the framework is 
constructed from secondary literature rather than tested against primary data; the English-language inclusion 
criterion may have excluded relevant Francophone and Lusophone African scholarship; and the privileging of 
peer-reviewed sources may underrepresent practitioner knowledge. 
 



 

 
4. Findings 

 
The secondary data synthesis identified four interrelated themes between digital transformation and student 
engagement. 
 
Theme 1: Digital transformation is multi-dimensional, and its experiential consequences are contested 
 
Across the corpus, digital transformation is consistently reframed as a comprehensive reconfiguration of 
teaching, learning, research and administrative practice rather than a tool-deployment exercise [1, 6, 19]. The 
literature, however, is divided over the experiential consequences of that reconfiguration. One stream 
documents its productive and emancipatory potential [3, 4]; another documents its costs, administrative burden, 
digital fatigue, faculty resistance and inequities in competence and access [23, 24]. The two streams are not 
factually inconsistent: the same processes generate productive and costly effects simultaneously, with the 
institutional substrate (strategy, leadership, infrastructure and culture) determining which effect dominates in a 
given setting. Two propositions follow. First, accounts presenting transformation as uniformly progressive 
overstate the evidence. Second, the institutional and cultural conditions under which transformation is 
implemented are themselves part of the explanation for engagement outcomes, not preconditions to be 
assumed. 
 
Theme 2: ICT adoption and e-learning quality are necessary but not sufficient for engagement 
 
The adoption literature consistently identifies a core set of determinants shaping ICT uptake and e-learning 
quality: perceived usefulness, perceived ease of use, institutional support, infrastructural reliability, content 
quality, usability and interactivity [4, 25–28, 32]. The pattern holds across institutional types, national settings 
and the most recent generation of adaptive, AI-driven and immersive systems [29–31]. The same literature 
equally consistently demonstrates that the presence of these determinants is necessary but not sufficient. [34] 
show that effective pedagogical deployment, rather than infrastructure alone, distinguishes outcomes; [33] 
shows interactive tools yield stronger results when they enable active rather than passive engagement; [26] 
shows ICT-mediated pedagogy produces engagement gains only when integrated with disciplined teaching 
practice. Technical and adoption-level conditions establish the possibility of engagement but do not produce it; 
translation depends on the pedagogical and institutional mediating layer linking Tier 2 to Tier 4. 
 
Theme 3: Student engagement is configurational rather than additive across its three dimensions 
 
The tripartite conceptualisation of engagement [8, 9, 37] is near-universally adopted, but the relationships among 
the three dimensions are contested. One stream treats engagement as additive, assuming interventions 
targeting any single dimension contribute to overall engagement [38, 39]. A second stream demonstrates that 
the dimensions are configurational rather than additive: tools driving behavioural participation may displace the 
cognitive depth they were intended to enable [15, 17], and behavioural metrics frequently fail to predict learning 
achievement, which depends on the configurational pattern of cognitive and emotional engagement [40]. [8] 
show that behavioural engagement is the most frequently observed dimension and cognitive engagement the 
least theorised, skewing the empirical base toward easily measured rather than consequential variables. 
Differential responsiveness is therefore both empirically warranted and analytically necessary: behavioural 
engagement responds most directly to access and ease of use; cognitive engagement is most sensitive to 
instructional design and constructivist alignment; emotional engagement is most responsive to inclusive design, 
social presence and culturally responsive pedagogy [37, 41, 42, 43]. 
 
Theme 4: Constraining factors are systematically more salient in South African and developing-country 
contexts 
 
The mediating layer of enablers and constraints behaves asymmetrically across contexts. In well-resourced 
settings, enabling factors such as digital readiness, instructional design quality, institutional support, digital 
leadership, faculty digital competence and inclusive design dominate analytical attention [20, 22, 44]. In South 
African and developing-country settings, constraining factors, such as digital divides, infrastructural deficits, low 
digital literacy, faculty resistance, weak strategic alignment and gendered patterns of access, are systematically 
more salient and persistently shape engagement outcomes [12, 13, 18, 46]. Enablers are not absent in such 



 

settings; rather, the gradient of constraint is steeper, and frameworks developed in well-resourced contexts 
cannot be transposed unmodified without distorting empirical reality. This asymmetry is the empirical basis for 
the framework's decision to treat constraining factors as constitutive of Tier 3 rather than as residual noise. 
 

5. The Proposed Conceptual Framework 

 
Drawing on the four findings, this section presents the integrated conceptual framework, the study's principal 
output. The framework positions student engagement as the central outcome of a multi-level, theoretically 
integrated digital transformation process comprising four interrelated tiers: institutional digital transformation as 
the strategic driver (Tier 1); ICT adoption and e-learning quality as the technical-pedagogical mechanism (Tier 
2); mediating, enabling and constraining factors (Tier 3); and student engagement in its behavioural, cognitive 
and emotional forms as the principal outcome (Tier 4). 
 
Tier 1 captures the strategic, infrastructural, and cultural reconfiguration through which institutions pursue 
digitally enabled missions, invest in infrastructure, formulate a digital strategy, establish digital leadership, and 
embed digital culture [1, 2, 20]. Without institutional-level commitment, lower-level investments remain 
disconnected from a coherent architecture and fail to produce systemic change. Tier 2 operationalises the 
mechanism through which transformation reaches students: ICT adoption depends on the central TAM variables 
of perceived usefulness, perceived ease of use and institutional support, while e-learning quality captures 
usability, content relevance, interactivity and pedagogical alignment with constructivist principles [28, 32, 35]. 
Tier 3 captures the mediating layer through which adoption translates into engagement. Enabling factors include 
digital readiness, instructional design quality, institutional support, digital leadership, faculty digital competence 
and inclusive design [22, 41, 44]; constraining factors include digital divides, infrastructural deficits, low digital 
literacy, faculty resistance and weak strategic alignment [14, 18, 23]. In the South African and developing-
country context, constraining factors are systematically more salient and demand explicit institutional and policy 
response [12, 13]. Tier 4 operationalises the outcome through the tripartite framework of behavioural, cognitive 
and emotional engagement, with each dimension differentially activated: behavioural engagement by access, 
ease of use and infrastructural reliability; cognitive engagement by instructional design quality and constructivist 
alignment; and emotional engagement by inclusive design, social presence and culturally responsive pedagogy 
[8, 36]. Relationships among the tiers are recursive rather than unidirectional: strong engagement outcomes 
feed back into institutional commitment, while weak outcomes erode it [8, 23]. Through this recursive dynamic, 
transformation and engagement co-evolve over time.  
 

Figure 1 illustrate the proposed conceptual framework for digital transformation and student engagement in 
higher education. 

 

 



 

Source: Researcher's own Compilation 
 
Figure 1 presents the framework as a four-tier vertical cascade together with the theoretical mapping that 
underwrites it. The right-hand column identifies the lens that does explanatory work at each tier: the Technology 
Acceptance Model accounts for the perceptual antecedents of adoption at Tier 2; Constructivist Learning Theory 
accounts for the pedagogical conditions at Tier 3 under which adoption deepens into knowledge construction; 
and the Student Engagement Framework accounts for the tripartite engagement outcomes at Tier 4. No single 
theory governs tier 1 but provides the strategic context within which the lower tiers operate. Three structural 
features warrant emphasis. The first is the partitioning of the mediating layer into enablers and constraints, which 
signals that institutions cannot pursue one without managing the other; in resource-constrained settings, this 
symmetry is particularly consequential. The second is the convergence of two arrows from the mediating layer 
onto Tier 4, which encodes the analytical claim that engagement is the joint product of supportive and 
constraining conditions rather than the linear output of supply-side investment alone. The third is the dashed 
recursive feedback arrow from Tier 4 to Tier 1, which converts the framework from a static taxonomy into a 
dynamic system: engagement outcomes do not merely register the effects of transformation but, over time, 
reshape the institutional commitment, leadership choices, and digital culture that drive subsequent 
transformation cycles. The figure thereby visualises the central theoretical contribution of the study: the 
consolidation of three previously parallel literatures into a single, integrated, multi-level account of how digital 
transformation produces, or fails to produce, student engagement in higher education. 
 

6. Discussion 
 
The four findings and the framework carry implications that extend beyond the analytical claims themselves. 
Four interpretive moves are made. First, the dominant policy logic of digital transformation globally and in South 
Africa treats infrastructure investment and platform adoption as the principal levers for lifting engagement [2, 14]. 
Finding 2 directly contests this logic: technical conditions establish possibility but not outcome. Recent work [15] 
argues that supporting engagement in technology-enhanced learning requires attending to pedagogical, 
relational and institutional conditions. The framework's mediating layer is the analytical correction. Institutional 
and policy interventions that bypass Tier 3 instructional design, digital readiness, faculty competence and 
inclusive design should be expected to underperform regardless of the scale of Tier 1 and Tier 2 investments. 
Second, the configurational character of engagement has implications for institutional evaluation practice. If the 
three engagement dimensions are differentially activated and may move in opposition, the prevailing reliance on 
behavioural metrics, such as login frequency, time on platform, post counts, and completion rates, produces an 
evaluation system biased toward the most easily measured but least consequential dimension. [17] and [40] 
provide direct empirical support for this concern. Institutions evaluating digital transformation strategies on 
engagement grounds will need instruments that capture cognitive depth and emotional connection alongside 
observable participation, with policy-level monitoring expanded commensurately. 
 
Third, the salience of constraining factors in South African and developing-country settings is more than 
additional difficulty within a shared theoretical landscape. The asymmetry calls into question the implicit 
universalism of much global digital transformation literature, which has been disproportionately produced in well-
resourced settings [2, 44]. The framework's treatment of constraining factors as constitutive of Tier 3 rather than 
residual noise is therefore both an empirical accommodation and a theoretical claim: structural conditions are 
part of the explanation of engagement, not an external scope condition. This has direct implications for how 
comparative higher education research is designed and how policy borrowing across contexts is justified. Fourth, 
the rapidly evolving technological frontier introduces new tensions. [30] and [31] demonstrate gains in 
engagement from AI-integrated platforms, yet [47] caution that over-reliance on AI may diminish critical thinking 
and authentic engagement. Within the framework, these technologies sit at Tier 2 but alter the conditions of the 
Tier 3 mediating layer: adaptive platforms partially substitute for instructional design effort, intelligent tutoring for 
instructor presence, and immersive environments potentially reshape the constructivist conditions of knowledge 
construction. The framework anticipates that the evaluative challenge identified in Theme 3, the asymmetric 
measurement of the three engagement dimensions, will intensify rather than diminish as these technologies 
mature, since AI-driven systems generate behavioural signals at unprecedented volume while leaving cognitive 
and emotional substrates harder to access. 
 

7. Contribution of the Study 
 



 

The study's primary theoretical contribution lies in developing an integrated framework that synthesises TAM, 
CLT and SEF into a coherent account of the relationship between digital transformation and student 
engagement. The framework addresses the fragmentation of the existing literature, in which these three 
resources have typically been deployed in isolation, and extends prior conceptualisations by incorporating 
mediating factors and treating the relationship as recursive rather than unidirectional. By foregrounding the 
South African and developing-country context, it also responds to recent calls to move beyond global-North 
paradigms in higher education research [2, 44]. For institutions, curriculum developers and e-learning designers, 
the framework provides evidence-based guidance for structuring digital learning environments that genuinely 
enhance engagement. It identifies the enabling conditions of digital readiness, instructional design quality, 
institutional support, accessible infrastructure, digital leadership and inclusive pedagogy that must be present for 
transformation to translate into engagement gains, alongside the constraining conditions that must be actively 
managed. Strategically, transformation should be planned as a coordinated programme integrating 
infrastructure, pedagogy, leadership development and inclusion; evaluatively, institutions should monitor 
engagement across all three dimensions rather than relying solely on participation metrics. For policymakers in 
the South African higher education sector, the framework supports three directions: investment in the mediating 
layers of digital readiness, instructional design, faculty development, digital leadership and inclusive pedagogy 
alongside infrastructure; embedding inclusive design as a foundational policy requirement given the structural 
inequalities and constitutional equity commitments that distinguish the South African context; and expanding 
policy-level monitoring beyond access and adoption metrics to capture engagement outcomes across the 
behavioural, cognitive and emotional dimensions [45]. 
 

8. Conclusion 
 
This study has synthesised secondary literature on digital transformation, ICT adoption, and e-learning quality, 
and developed an integrated conceptual framework grounded in TAM, CLT, and SEF. The framework positions 
student engagement, in its behavioural, cognitive and emotional dimensions, as the central outcome of a multi-
level transformation process mediated by enabling and constraining factors that are particularly salient in South 
African and developing-country contexts. Three principal conclusions follow. First, digital transformation 
enhances engagement only when ICT tools are accessible, pedagogically aligned and supported by institutional 
readiness, leadership and inclusive design. Second, the dimensions of engagement are differentially responsive 
to elements of the transformation process and therefore require coordinated intervention across infrastructural, 
pedagogical and cultural levels rather than concentration at a single point. Third, the South African context calls 
for strategies that simultaneously expand access, address infrastructural inequality, build digital literacy and 
embed inclusion as a foundational rather than peripheral concern. Future empirical work should validate the 
framework in South African higher education settings, extend it to comparable developing-country contexts and 
examine the consequences of emerging AI-driven, immersive and adaptive technologies for engagement. 
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