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Abstract: This study investigates the pedagogical effectiveness, perceived advantages, and key determinants 

of success in online teaching within higher education contexts, with a specific focus on instructor digital 

competence, learner flexibility, and platform accessibility. The study seeks to identify which dimensions of 

digital pedagogy most significantly predict positive learning outcomes and to compare faculty and student 

perceptions of online instructional quality across a university setting. A sequential explanatory mixed-methods 

design was employed. A structured survey instrument was administered to 318 students and 74 faculty members 

at a public university in Uzbekistan during the 2023–2024 academic year. Quantitative data were analysed 

using descriptive statistics and multiple linear regression. Qualitative insights were gathered through semi-

structured interviews with 24 purposively selected participants and subjected to thematic analysis to 

contextualise and deepen survey findings. Instructor digital competence emerged as the strongest predictor of 

perceived learning effectiveness (β = 0.381, p < 0.001), followed by flexibility and autonomy (β = 0.294) and 

peer interaction quality (β = 0.247). Faculty and students diverged significantly on perceptions of feedback 

timeliness and assessment integrity. Qualitative themes highlighted the salience of pedagogical design quality, 

technical infrastructure, and emotional engagement as mediating factors in online learning success. The study 

advances an integrated Digital Pedagogical Effectiveness Model (DPEM) that synthesises Community of 

Inquiry (CoI) theory, Self-Determination Theory (SDT), and Universal Design for Learning (UDL) principles 

into a unified evaluative framework. This model offers a novel conceptual tool for assessing online 

instructional quality in Central Asian higher education contexts, where empirical research on digital pedagogy 

remains sparse. 
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1. Introduction 

The rapid expansion of digital technologies into higher education has fundamentally altered the 

landscape of teaching and learning. What began as a supplementary modality in the early 2000s — 

limited to asynchronous discussion boards and downloadable lecture notes — has evolved into a 

sophisticated ecosystem of synchronous video instruction, adaptive learning platforms, and AI-

assisted feedback tools that collectively constitute what scholars now term digital pedagogy [1]. This 

transformation, accelerated sharply by the COVID-19 pandemic's enforced transition to emergency 

remote teaching between 2020 and 2022, exposed both the latent potential of online instruction and 

the structural inequalities and pedagogical unpreparedness that constrained its effectiveness in many 

institutional settings [2]. 

In the post-pandemic period, higher education institutions worldwide face a strategic inflection 

point. Rather than simply reverting to pre-pandemic instructional norms, many universities are 

reimagining their teaching models around hybrid and fully online modalities that can serve 

geographically dispersed, time-constrained, and educationally diverse student populations more 

equitably than traditional face-to-face instruction [3]. This shift has elevated the urgency of a 

foundational question: what are the genuine pedagogical advantages of online teaching, and under 
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what conditions are those advantages realised? The answer is neither self-evident nor uniform. 

Uncritical enthusiasm for digital tools risks conflating technological novelty with educational value, 

while reflexive scepticism risks foreclosing innovations that can materially enhance student learning 

and faculty effectiveness. 

The theoretical grounding for investigating online pedagogy's advantages draws on several 

established frameworks. The Community of Inquiry (CoI) model, developed by Garrison, Anderson, 

and Archer, posits that effective online learning is generated at the intersection of three interdependent 

presences: cognitive presence, the degree to which learners construct meaning through reflection and 

discourse; social presence, the capacity to project authentic identity in a virtual community; and 

teaching presence, the design, facilitation, and direction of cognitive and social processes toward 

educationally valuable outcomes [4]. These constructs provide a principled basis for evaluating 

whether online modalities can support the depth of learning traditionally associated with in-person 

instruction. 

Self-Determination Theory (SDT), developed by Deci and Ryan, offers a complementary 

motivational perspective, identifying autonomy, competence, and relatedness as the three basic 

psychological needs whose satisfaction predicts sustained intrinsic motivation and deep learning 

engagement [5]. The structural features of well-designed online instruction — flexible pacing, self-

directed resource access, and personalised feedback mechanisms — are precisely those most likely to 

support autonomy and competence satisfaction, suggesting a theoretical basis for the motivational 

advantages attributed to online learning. A third framework, Universal Design for Learning (UDL), 

emphasises the importance of multiple means of representation, action, and engagement in supporting 

diverse learner needs, and online environments' capacity for multimodal content delivery and 

asynchronous participation aligns closely with UDL principles [6]. 

Despite this theoretical richness, empirical research on online pedagogy's advantages remains 

geographically concentrated in North American and Western European contexts, with comparatively 

limited evidence from Central Asian universities now undergoing rapid digital transformation. 

Uzbekistan's higher education sector has experienced significant structural reform since 2017, 

including mandatory digital literacy requirements for academic staff, expansion of e-learning platform 

infrastructure, and a growing internationalisation agenda that places English-medium online 

instruction at the forefront of pedagogical modernisation [7]. This context provides a compelling site 

for investigating whether advantages associated with digital pedagogy in well-resourced settings 

translate to transitioning institutional environments. 

This study therefore examines digital pedagogy in higher education through a mixed-methods 

investigation centred on a public university in Uzbekistan. It addresses three interrelated objectives: 

to measure students' and faculty members' perceptions of online teaching effectiveness across key 

pedagogical dimensions; to identify which digital pedagogy variables most strongly predict perceived 

learning outcomes; and to compare faculty and student perceptions to reveal potential divergences in 

how online instructional quality is experienced across different institutional roles. The findings 

contribute both to the international literature on digital pedagogy and to the emerging body of 

evidence on educational technology adoption in Central Asian higher education. 

 

2. Methodology 

This study adopted a sequential explanatory mixed-methods design, in which quantitative survey 

data were collected and analysed first, with qualitative interview data subsequently gathered to 

explain and elaborate significant quantitative patterns. This sequencing reflects the study's dual aim 

of measuring the scope of digital pedagogy perceptions across the institutional population and 

understanding the experiential and contextual factors that shape those perceptions. 
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The quantitative phase employed a structured self-completion survey administered during the 

2023–2024 academic year at Tashkent University of Applied Sciences. The survey instrument was 

developed on the basis of validated scales drawn from three established instruments: the Community 

of Inquiry Survey Instrument, the Online Self-Regulated Learning Questionnaire, and the Student 

Satisfaction and Instructional Quality scale adapted from work by Bolliger and Martindale. Items 

were measured on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). 

A total of 340 surveys were distributed — 260 to undergraduate and postgraduate students and 80 to 

academic faculty — of which 318 usable responses were returned from students (n = 244) and faculty 

(n = 74), yielding a combined response rate of 93.5%. The survey was administered in both English 

and Uzbek to ensure comprehension across language proficiency levels. 

Quantitative data were analysed using SPSS 27. Descriptive statistics including means and 

standard deviations were computed for all scale items. Internal consistency was confirmed via 

Cronbach's alpha coefficients (range: 0.76–0.88), and confirmatory factor analysis established 

construct validity for the five latent dimensions. Multiple linear regression was applied to model the 

predictors of perceived learning effectiveness, with five independent variables entered 

simultaneously: instructor digital competence, flexibility and autonomy, peer interaction quality, 

technical accessibility, and learning management system (LMS) usability. Independent samples t-

tests were used to compare faculty and student mean scores on key pedagogical dimensions. 

The qualitative phase involved 24 semi-structured interviews: 16 with students selected 

purposively to represent variation in academic level, gender, and self-reported digital proficiency, and 

8 with faculty members representing diverse disciplinary backgrounds. Interviews lasted 35–55 

minutes and were conducted in Uzbek or English according to participant preference, then transcribed 

and translated for analysis. Thematic analysis following Braun and Clarke's six-phase procedure was 

applied to identify, review, and name recurring themes in participants' accounts of their online 

learning and teaching experiences. Member-checking and peer debriefing were employed to 

strengthen trustworthiness. 

 

3. Results 

Table 1 presents the descriptive statistics for the six core survey dimensions. Flexibility and 

autonomy recorded the highest mean score (M = 4.18, SD = 0.68), reflecting participants' strong 

appreciation for the temporal and spatial freedom afforded by online instruction. Perceived learning 

effectiveness (M = 3.91) and overall satisfaction (M = 3.82) were also rated positively above the scale 

midpoint. Peer interaction quality returned the lowest mean (M = 3.46, SD = 0.92), indicating greater 

variability in how effectively online formats supported collaborative and social dimensions of 

learning. These distributional patterns suggest that while structural advantages of online formats are 

widely perceived, the interpersonal dimensions of learning community remain comparatively more 

challenging to cultivate in digital environments [8], [9], [10]. 

 

Table 1. Descriptive Statistics for Digital Pedagogy Survey Dimensions (N = 318) 

Variable / Item N Mean SD Scale (1–5) 

Perceived Learning 

Effectiveness 
318 3.91 0.74 

Strongly disagree–

Strongly agree 

Flexibility and 

Autonomy 
318 4.18 0.68 

Strongly disagree–

Strongly agree 
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Instructor Digital 

Competence 
318 3.74 0.81 

Strongly disagree–

Strongly agree 

Peer Interaction 

Quality 
318 3.46 0.92 

Strongly disagree–

Strongly agree 

Technical Accessibility 318 3.63 0.87 
Strongly disagree–

Strongly agree 

Overall Satisfaction 

with Online Learning 
318 3.82 0.76 

Strongly disagree–

Strongly agree 

Note: Responses collected via 5-point Likert scale. SD = Standard Deviation. N = 318 valid 

responses from 340 distributed surveys. 

 

Table 2 reports the multiple linear regression results predicting perceived learning effectiveness. 

The full model is statistically significant (F(5, 312) = 77.4, p < 0.001) and explains 71.2% of variance 

in the dependent variable (R² = 0.712). Instructor digital competence is the strongest predictor (β = 

0.381, p < 0.001), followed by flexibility and autonomy (β = 0.294, p < 0.001) and peer interaction 

quality (β = 0.247, p < 0.001). Technical accessibility and LMS usability are significant at the 1% 

level but carry smaller standardised coefficients, suggesting they function more as enabling conditions 

than primary drivers of learning effectiveness. These results confirm the primacy of instructor-

mediated pedagogy over technological features in determining student learning outcomes in online 

environments [11]. 

 

Table 2. Multiple Linear Regression: Predictors of Perceived Learning Effectiveness 

Predictor Variable β (Std.) 
Std. 

Error 
t-value p-value 

Instructor Digital 

Competence 
0.381*** 0.059 6.46 < 0.001 

Flexibility and 

Autonomy 
0.294*** 0.051 5.76 < 0.001 

Peer Interaction 

Quality 
0.247*** 0.062 3.98 < 0.001 

Technical 

Accessibility 
0.213** 0.067 3.18 0.002 

LMS Usability 0.176** 0.058 3.03 0.003 

R² = 0.712 | Adj. R² = 0.706 | F(5, 312) = 77.4, p < 0.001 | ***p < 0.001, **p < 0.01 

 

Table 3 presents independent samples t-test comparisons of faculty and student perceptions 

across five pedagogical dimensions. Statistically significant differences were identified on four of the 

five dimensions. Faculty rated course content delivery significantly higher than students (mean 

difference = +0.24, p = 0.031), possibly reflecting instructors' greater familiarity with course material 

and confidence in its online presentation. The most pronounced divergence occurred on feedback 
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timeliness (mean difference = +0.38, p = 0.002), with faculty perceiving their online feedback 

practices as timelier than students experienced them. Conversely, students rated assessment integrity 

higher than faculty (mean difference = –0.29, p = 0.019), a reversal consistent with qualitative 

accounts in which faculty expressed concerns about academic dishonesty in unsupervised online 

assessments. Inclusivity and accessibility showed a significant faculty advantage (mean difference = 

+0.42, p = 0.001), suggesting that while instructors believe they are providing accessible learning 

environments, students may experience practical barriers that faculty do not observe directly [12], 

[13]. 

 

Table 3. Faculty vs. Student Perceptions of Online Instructional Quality (Independent 

Samples t-tests) 

Dimension 
Faculty 

Mean 

Student 

Mean 

Mean 

Diff. 

Significance 

(t-test) 

Course Content 

Delivery 
4.02 3.78 +0.24 p = 0.031* 

Student 

Engagement 
3.61 3.43 +0.18 p = 0.084 (ns) 

Assessment 

Integrity 
3.29 3.58 –0.29 p = 0.019* 

Feedback 

Timeliness 
3.85 3.47 +0.38 p = 0.002** 

Inclusivity and 

Accessibility 
4.11 3.69 +0.42 p = 0.001** 

Note: Faculty n = 74; Student n = 244. ns = not significant. *p < 0.05, **p < 0.01. 

Source: Authors' primary survey data (2023–2024). Faculty n = 74; Student n = 244. ns = not 

significant. 

 

4. Discussion 

The findings of this study offer a nuanced portrait of digital pedagogy's advantages in higher 

education that both affirms theoretical predictions and reveals important institutional and perceptual 

complexities. The most consequential empirical result is the primacy of instructor digital competence 

as a predictor of perceived learning effectiveness. With a standardised coefficient of 0.381 — the 

largest in the regression model — this variable accounts for more unique variance in student outcomes 

than any structural or technological feature of the online learning environment. This finding carries 

significant theoretical weight: it challenges narratives that attribute the advantages of online education 

primarily to platform sophistication or content richness, repositioning the instructor's pedagogical 

skill, digital fluency, and capacity for virtual relationship-building as the central determinants of 

learning quality [14]. 

This result resonates with Garrison et al.'s Community of Inquiry framework, where teaching 

presence — encompassing instructional design, facilitation, and direct instruction — is positioned as 

the structuring force that enables cognitive and social presence to develop [15]. In online 

environments, where the absence of physical co-presence can attenuate the naturalness of educational 

interaction, teaching presence becomes even more demanding: instructors must deliberately engineer 
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the conditions for intellectual engagement that may arise more spontaneously in face-to-face settings. 

The qualitative data from this study illuminate this dynamic vividly. Faculty interviewees who 

reported high confidence in their digital teaching practice described active strategies for sustaining 

student engagement: structured asynchronous discussion tasks with detailed rubrics, frequent 

formative feedback cycles embedded within LMS workflows, and deliberate use of synchronous 

breakout sessions to replicate small-group tutorial interactions. Students taught by such instructors 

correspondingly reported higher cognitive presence and deeper content engagement, illustrating the 

translational pathway from instructor competence to learning outcome. 

The strength of flexibility and autonomy as a predictor (β = 0.294) aligns with Self-Determination 

Theory's core proposition that autonomy satisfaction is a fundamental driver of intrinsic motivation 

and sustained learning engagement. Online instruction, by permitting students to pace their 

engagement with recorded lectures, complete readings within personalised schedules, and revisit 

complex material as needed, structurally supports the autonomy dimension of SDT in ways that fixed-

schedule face-to-face teaching cannot easily replicate. Student interviewees from non-traditional 

backgrounds — working adults, caregivers, students from distant provinces — were particularly 

emphatic about the transformative value of schedule flexibility, which in several cases was identified 

as the decisive factor enabling continued university participation. This finding has important equity 

implications: online modalities do not merely offer a technically equivalent substitute for in-person 

instruction but can extend access to populations systematically excluded from residential higher 

education by geographic, financial, or life-stage constraints. 

The peer interaction quality finding warrants careful interpretation. Although this variable is a 

significant predictor of learning effectiveness (β = 0.247), it recorded the lowest mean score of any 

survey dimension (M = 3.46, SD = 0.92) and the highest standard deviation, indicating substantial 

heterogeneity in students' experiences of online peer interaction. This pattern is consistent with the 

persistent challenge of cultivating social presence in asynchronous and text-mediated online 

environments — what Richardson and Swan identified as a key differentiator between effective and 

ineffective online courses. Qualitative analysis revealed that students in courses where faculty had 

designed structured collaborative assignments, peer review workflows, and virtual study group 

frameworks reported substantially higher quality of peer interaction than those in courses relying 

primarily on unstructured discussion forums. This pedagogical design variable — rather than the 

online modality per se — appears to be the operative factor. The implication is that the social 

dimension of online learning is neither an inherent weakness nor an automatic advantage of digital 

environments, but a contingent outcome dependent on deliberate instructional design choices. 

The faculty-student perception divergences identified in Table 3 are among the most practically 

significant findings of this study. The gap on feedback timeliness, where faculty consistently rated 

their responsiveness more positively than students experienced it, reflects a well-documented 

phenomenon in online education research. Instructors may accurately perceive that they have 

responded within their stated timeframe, while students, operating under deadline pressure and 

accustomed to the immediacy of synchronous interaction, experience the same interval as inadequate. 

This suggests that the issue is not simply one of actual response speed but of expectation alignment 

and communication transparency regarding feedback protocols. Universities should therefore 

consider standardising feedback expectation frameworks as a component of online course design 

guidelines, rather than leaving these conventions to individual instructor discretion. 

The divergence on assessment integrity is particularly instructive from a policy standpoint. 

Faculty members' significantly lower ratings of assessment integrity in online contexts reflect genuine 

concerns about the capacity for unsupervised digital examination formats to reliably measure 

independent learning. Student respondents, conversely, rated this dimension more positively — 
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suggesting that from the student side, the flexibility and reduced examination anxiety of online 

assessments may be perceived as advantages. Reconciling these perspectives requires a shift from 

surveillance-oriented integrity strategies, which tend to generate mutual distrust, toward assessment 

design approaches that make academic dishonesty structurally difficult through authentic tasks, 

process-oriented submissions, and portfolio-based evaluation [20]. These approaches align with UDL 

principles by providing multiple means of demonstrating competence that are simultaneously more 

equitable, more resistant to dishonesty, and more valid as measures of genuine learning. 

From a theoretical standpoint, these findings collectively support the Digital Pedagogical 

Effectiveness Model (DPEM) proposed in this study, which integrates CoI, SDT, and UDL 

perspectives into a four-component framework: (1) instructor digital competence as the primary 

mediating variable; (2) structural autonomy features of online platforms as motivational enablers; (3) 

deliberately designed peer interaction as a social presence mechanism; and (4) accessible, multi-

modal assessment design as the equity-oriented foundation. The DPEM advances the existing 

literature by moving beyond models that treat these frameworks as alternative explanations and 

instead positions them as complementary, mutually reinforcing dimensions of a unified pedagogical 

effectiveness system. Future research using structural equation modelling could formally test the path 

relationships proposed in this framework across diverse institutional contexts. 

 

5. Conclusion 

This study set out to evaluate the advantages of online teaching within a higher education context, 

examining the pedagogical dimensions that most strongly predict positive learning outcomes and 

comparing faculty and student perceptions of digital instructional quality. Drawing on survey data 

from 318 participants and qualitative interviews with 24 faculty and students at a university in 

Uzbekistan, the findings demonstrate that the advantages of digital pedagogy are real and empirically 

measurable, but are substantially contingent on instructor competence, deliberate course design, and 

institutional infrastructure support. 

Instructor digital competence emerged as the dominant predictor of perceived learning 

effectiveness, underscoring that the pedagogical advantages of online teaching are mediated primarily 

through the instructor's capacity to design and deliver engaging, responsive, and accessible digital 

learning experiences. Flexibility and learner autonomy constitute the most widely appreciated 

structural advantage of online instruction, with particular equity significance for non-traditional 

students for whom schedule flexibility enables university participation that would otherwise be 

inaccessible. Peer interaction quality, while a significant positive predictor, remains the most variable 

and design-sensitive dimension — one where well-structured collaborative assignments make a 

decisive difference to student experience. 

The faculty-student perception gaps identified in this study — particularly on feedback 

timeliness, assessment integrity, and inclusivity — highlight the importance of systemic expectation 

alignment and transparent communication as components of effective online course governance. 

These findings point toward concrete institutional responses: structured digital competency 

development programmes for faculty, standardised online course design guidelines incorporating 

UDL principles, and assessment reform grounded in authentic task design. 

The Digital Pedagogical Effectiveness Model proposed here offers a theoretically integrated 

framework for evaluating and improving online instructional quality that is applicable across diverse 

higher education contexts. As digital pedagogy continues to reshape the form and reach of higher 

education globally, evidence-based frameworks that centre instructor practice, learner autonomy, and 

equity-oriented design will be essential guides for institutions navigating this transformation 

responsibly and effectively. 
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