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 Abstract  

This study investigates the adoption of e-learning and its 
impact on teaching–learning interactions in the digital era. 
Using a quantitative survey design, data were collected from 
120 university students to measure the influence of 
perceived usefulness, perceived ease of use, teacher 
presence, peer interaction, and cognitive engagement. The 
results indicate that perceived usefulness and teacher 
presence significantly shape students’ learning experiences, 
while perceived ease of use plays a supportive role. 
Conversely, peer interaction and cognitive engagement 
showed weaker effects, suggesting that online learning 
practices remain predominantly teacher-centered. The 
findings highlight that effective e-learning adoption requires 
not only adequate technological infrastructure but also 
strong pedagogical strategies and active instructor 
involvement. This study emphasizes that e-learning 
adoption should be viewed as a pedagogical transformation 
rather than solely a technological shift, with implications for 
universities, educators, and policymakers seeking to 
optimize digital education.  

INTRODUCTION 

The rapid evolution of Information and Communication Technology (ICT) has sparked 
a transformative shift in educational paradigms globally, with the integration of e-
learning becoming a central focus. In the wake of the COVID-19 pandemic, the 
educational sector was compelled to rapidly adopt digital learning models, leading to 

an accelerated shift from traditional face-to-face classrooms to online and hybrid 
platforms. This transition presented both immense opportunities and significant 
challenges for educational systems worldwide, with varying levels of preparedness 
and resource availability across institutions. The COVID-19 crisis, particularly, 
underscored the necessity of digitalization in education to ensure the continuity of 

learning (Gorina et al., 2023; Sing Yun, 2023; Cone et al., 2022). However, while e-
learning offers substantial benefits, such as flexibility, accessibility, and the potential 

for personalized learning experiences, it also presents unique challenges in 
maintaining the quality of teaching and learning interactions, which are central to 
student success. 
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E-learning, by its very nature, promises to dismantle barriers of time and geography, 
offering access to education to individuals regardless of their location. This potential 
to democratize education has been widely celebrated (Al-Qahtani & Higgins, 2013), 
as it enables learners to engage with content at their own pace and convenience. 
Furthermore, e-learning platforms often integrate advanced technological tools such 

as learning management systems (LMS), artificial intelligence (AI), and collaborative 

platforms that enhance the learning process (Zawacki-Richter et al., 2019). These 
technological advancements, however, are not without their complications. The 
disparity in access to digital infrastructure, as well as the lack of digital literacy 
among both students and educators, can exacerbate the challenges faced in a fully 

digital educational landscape. Issues such as the reduction of non-verbal 
communication, feelings of isolation among students, and diminished motivation 
remain prevalent (Moore, 2019; Sun et al., 2020; Indahyanti & Dollah, 2024; 
Dragomir et al., 2021). 

One of the central concerns in e-learning adoption is its impact on teaching-learning 

interactions. In traditional educational settings, the interaction between teacher and 
student is fundamental to the learning process, shaping both cognitive and 
emotional aspects of education (Cheung et al., 2021; Ye et al., 2023; Acosta-Gonzaga 
& Ramirez-Arellano, 2021). However, in a digital environment, these interactions are 
often mediated by technology, which can alter the dynamics of communication. The 

presence of the instructor, the extent of peer collaboration, and the level of student 
engagement are all factors that are influenced by the digital medium. Teachers, once 
the primary source of knowledge, must now adapt to a role that emphasizes 
facilitation and guidance rather than direct instruction (Rapanta et al., 2020; Ly, 
2024; Wibowo et al., 2025). As such, understanding how e-learning platforms affect 

these critical interactions is essential for optimizing teaching practices and 
enhancing student outcomes. 

Moreover, the teacher's role in the digital classroom has evolved beyond that of a 
traditional lecturer (Wafula, 2025; Agarwal, 2023). The shift to online learning 
requires educators to possess not only digital skills but also the ability to engage 

students meaningfully in a virtual environment. Research has shown that the quality 
of teacher-student interactions significantly impacts student engagement and 
learning outcomes in online settings (Xie et al., 2022). For instance, teacher 
presence, which refers to the instructor’s ability to be actively involved and present 
in the learning process, has been shown to be a key determinant of student success 

in e-learning environments (Garrison et al., 2000; Rosser-Majors et al., 2022; Armah 
et al., 2023). Inadequate teacher presence can lead to disengagement, reduced 
motivation, and ultimately poorer learning outcomes. Therefore, understanding how 
to foster teacher presence in an e-learning environment is crucial for ensuring that 
these digital platforms provide meaningful and effective learning experiences. 

Previous studies have highlighted several factors that contribute to the effectiveness 
of e-learning, including the perceived usefulness of the platform, the ease of use, the 
level of cognitive engagement, and the quality of peer interactions (Adeshola & Agoyi, 
2023; Panigrahi et al., 2021; Elumalai et., 2021). Perceived usefulness and ease of 
use are closely tied to the Technology Acceptance Model (TAM), which suggests that 

users’ acceptance of technology is primarily influenced by their perceptions of its 
usefulness and ease of operation (Davis, 1989). Research in the context of higher 
education has found that students are more likely to adopt e-learning when they 

perceive it as beneficial to their academic success (Venkatesh et al., 2012). However, 
the role of peer interaction in e-learning remains a subject of debate. Some studies 

suggest that peer collaboration is vital for enhancing learning outcomes, while others 
indicate that online environments tend to be more teacher-centric, with limited 
opportunities for meaningful peer-to-peer interaction (Means et al., 2014). Thus, it 
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is important to examine the nuances of how peer interactions unfold in online 
settings and whether they contribute to or hinder the overall learning experience. 

This study aims to explore the relationship between e-learning adoption and the 
quality of teaching-learning interactions, focusing on key factors such as perceived 
usefulness, ease of use, teacher presence, cognitive engagement, and peer interaction 

(Elumalai et al., 2021; Abdelfattah et al., 2023). By examining these variables, this 
research seeks to provide a comprehensive understanding of how e-learning adoption 
impacts student engagement and learning outcomes in higher education. 
Specifically, this study addresses the gap in the literature regarding the influence of 
teacher presence and peer interaction on student learning experiences in digital 

learning environments especially within the context of developing countries with 
limited access to advanced digital infrastructure. 

The primary goal of this study is to assess the role of e-learning adoption in shaping 
teaching-learning interactions in the digital era. The research hypothesis posits that 
perceived usefulness and teacher presence are the most significant predictors of 

interaction quality, while peer interaction and cognitive engagement play a secondary 
role. By addressing this hypothesis, the study will contribute to the growing body of 
knowledge on digital pedagogy and provide practical insights for educators, 
administrators, and policymakers seeking to optimize e-learning environments. This 
research also underscores the importance of a balanced approach that integrates 

technological infrastructure with pedagogical innovation to foster meaningful 
interactions and enhance the quality of education in the digital age.  

METHODS 

This study utilized a quantitative survey research design to explore the adoption of 
e-learning and its impact on teaching-learning interactions within the context of 

higher education. The research aimed to understand how various factors such as 

perceived usefulness, perceived ease of use, teacher presence, peer interaction, and 
cognitive engagement influence students' learning experiences in online 
environments. A cross-sectional design was chosen to gather data from students at 
a single point in time, which is common in research focused on understanding 

current educational phenomena and relationships among variables. The survey 
approach allowed for a structured collection of data across a large sample, making it 
possible to examine general trends and relationships between the identified 
variables. 

The population for this study consisted of undergraduate students from a public 

university in Indonesia, specifically selected due to their exposure to blended and 
fully online learning models during the COVID-19 pandemic. Stratified random 
sampling was employed to ensure that the sample represented students from 
different faculties within the university, which is important to capture the diversity 
of experiences with e-learning. A total of 200 students participated in the study, a 

sample size deemed appropriate based on power analysis to detect meaningful 
relationships between the variables. This sampling method provided a robust 
representation of the student body, ensuring that the findings would be applicable 
to a broad range of learners in similar academic settings. 

Data for this study were collected using a structured questionnaire that measured 

the key constructs of perceived usefulness, perceived ease of use, teacher presence, 

peer interaction, cognitive engagement, and the quality of teaching-learning 
interactions. The questionnaire items were adapted from established theoretical 
models, including the Technology Acceptance Model (TAM) by Davis (1989) and the 
Community of Inquiry (CoI) framework by Garrison et al. (2000). These models have 

been widely used to study the adoption of educational technologies and their impact 
on learning outcomes. The questionnaire consisted of Likert-scale items, where 
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students rated their level of agreement with statements related to each construct on 
a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). The 
reliability of the instrument was assessed using Cronbach’s alpha, which confirmed 
the internal consistency of the items. A pilot study was conducted to refine the 
questionnaire, ensuring clarity and relevance before distributing it to the full sample. 

The key variables measured included perceived usefulness, which assesses how 
beneficial students perceive e-learning platforms to be for their learning, and 
perceived ease of use, which evaluates how user-friendly they find the digital 
platforms. Teacher presence, another critical variable, was measured to understand 
the extent to which instructors actively engage with students in the online 

environment, including providing feedback and facilitating discussions. Peer 
interaction, another key factor, was measured to explore the level of collaboration 
and communication between students in digital classrooms. Cognitive engagement 
assessed how actively students engage with the learning material and how 
intellectually stimulated they feel in the online environment. Finally, the quality of 

teaching-learning interactions, which served as the dependent variable, was 
measured to determine the overall effectiveness of interactions between students and 
instructors in online learning settings. 

Descriptive statistics were used to summarize the data and provide an overview of 
students' perceptions of e-learning. The mean scores for each variable were 

calculated and interpreted. The results showed that perceived usefulness and ease 
of use were the strongest factors influencing students' experiences, while teacher 
presence was moderately influential. Peer interaction was found to be the weakest 
factor in determining the quality of teaching-learning interactions. To assess the 
relationships between variables, Pearson correlation analysis was conducted, 

revealing a significant positive relationship between e-learning adoption and the 
quality of interactions. This indicates that higher levels of e-learning adoption 

correspond with better quality interactions between students and instructors. 

Multiple regression analysis was then performed to determine the relative influence 
of each variable on the quality of teaching-learning interactions. The regression 

results indicated that perceived usefulness and teacher presence were the strongest 
predictors of interaction quality, with perceived usefulness having the greatest 
impact. Perceived ease of use was also found to be a moderate predictor, suggesting 
that the user-friendliness of e-learning platforms does play a role in enhancing 
interactions. However, cognitive engagement and peer interaction were not 

significant predictors in the regression model, indicating that while these factors may 
contribute to the overall learning experience, they do not have as strong an effect on 
the quality of interactions in this context. 

Ethical considerations were prioritized throughout the research process. Participants 
were fully informed about the purpose of the study, and their participation was 

voluntary. Informed consent was obtained from all participants, and anonymity and 
confidentiality were ensured. Data were collected and stored securely, adhering to 
ethical guidelines for research with human subjects. The study complied with 
institutional and national ethical standards, ensuring that the rights of participants 
were upheld throughout the research process. 

This methodology section provides a comprehensive overview of the research design, 
sample selection, data collection, and analysis procedures employed in this study. 

By using a structured and systematic approach, the study aimed to provide valuable 
insights into the adoption of e-learning and its impact on teaching-learning 
interactions in higher education. The findings from this research can inform future 

efforts to optimize e-learning platforms and pedagogical strategies to enhance 
student engagement and learning outcomes in digital education settings.  



 
 

76 

 

Copyright © 2025 by Author, Published by Mauve Journal De Leardu. This is an open access article under 

the CC BY-SA License (https://creativecommons.org/licenses/by-sa/4.0). 

RESULTS AND DISCUSSION 

The results of this study aim to provide insights into the adoption of e-learning and 
its impact on teaching-learning interactions, particularly within the context of higher 
education. This section presents a detailed analysis of the findings, based on the 
data collected from the 200 undergraduate students. The analysis includes the 

descriptive statistics, correlation analysis, and multiple regression results, 
highlighting the relationships between key variables: perceived usefulness, perceived 
ease of use, teacher presence, cognitive engagement, peer interaction, and the quality 
of teaching-learning interactions. 

Descriptive Statistics 

This table shows the means and standard deviations for the key variables measured 
in the study: perceived usefulness, perceived ease of use, teacher presence, cognitive 
engagement, peer interaction, and quality of teaching-learning interactions. 

Table 1. Descriptive Statistics of Key Variables 

Variable Mean 
Standard 
Deviation 

Interpretation 

Perceived 

Usefulness 
4.12 0.62 

Very high – students find e-learning 

highly beneficial for learning flexibility 

Perceived Ease 
of Use 

3.95 0.71 
High – students generally find the 
platforms easy to use 

Teacher 
Presence 

3.68 0.77 
Moderate – teacher involvement is 
limited but present 

Cognitive 
Engagement 

3.85 0.74 
High – students feel intellectually 
challenged and more independent 

Peer Interaction 3.42 0.81 
Low – peer collaboration is weak in the 

online environment 

The descriptive analysis provided an overview of students' perceptions of e-learning 
adoption and the quality of teaching-learning interactions. Table 1 shows the means 

and standard deviations for each variable assessed in the study. The results indicate 
that the perceived usefulness of e-learning was rated the highest, with a mean score 
of 4.12 (SD = 0.62). This finding suggests that students generally perceive e-learning 
platforms as highly beneficial, particularly in terms of offering flexibility in learning. 
This aligns with previous studies that emphasize the role of e-learning in enhancing 

learning accessibility and providing personalized learning opportunities (Al-Qahtani 
& Higgins, 2013). 

Perceived ease of use also received a relatively high rating, with a mean score of 3.95 
(SD = 0.71), indicating that students found the e-learning platforms relatively easy 
to navigate. This result is consistent with findings from Venkatesh et al. (2012), who 

found that ease of use significantly impacts users' acceptance of technology. 
However, teacher presence received a moderate rating, with a mean score of 3.68 (SD 
= 0.77). This suggests that, while instructors were present in the digital classroom, 
their level of engagement and interaction with students was perceived as somewhat 
limited. These results highlight the importance of instructor involvement in online 

learning settings, as suggested by Rapanta et al. (2020). 

Cognitive engagement, a key factor in online learning, was rated fairly positively with 

a mean score of 3.85 (SD = 0.74). This result suggests that students felt intellectually 
challenged and were able to engage with the material in a meaningful way. However, 
peer interaction scored the lowest with a mean of 3.42 (SD = 0.81), indicating that 

student collaboration in the online environment was relatively weak. This finding is 
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in line with previous studies that indicate the challenges of fostering peer-to-peer 
interactions in e-learning settings (Xie et al., 2022). 

The quality of teaching-learning interactions, the dependent variable in this study, 
was significantly correlated with students' perceptions of e-learning adoption. The 
results suggest that students who viewed e-learning as useful and easy to use, and 

who experienced greater teacher presence, reported higher-quality interactions with 
their instructors. This finding emphasizes the role of technology in facilitating 
meaningful interactions, a point that has been discussed in the literature on digital 
pedagogy (Garrison et al., 2000; Rapanta et al., 2020). 

Correlation Analysis 

Table 2. Correlation Analysis Between E-Learning Adoption and Teaching–Learning 
Interactions 

Variable 
Perceived 
Usefulness 

Perceived 
Ease of 

Use 

Teacher 
Presence 

Cognitive 
Engagement 

Peer 
Interaction 

Quality of 
Teaching-Learning 

Interaction 

Perceived 
Usefulness 

1 0.64** 0.53** 0.47** 0.40** 0.61** 

Perceived 
Ease of Use 

0.64** 1 0.46** 0.44** 0.36** 0.52** 

Teacher 
Presence 

0.53** 0.46** 1 0.42** 0.33** 0.52** 

Cognitive 
Engagement 

0.47** 0.44** 0.42** 1 0.39** 0.50** 

Peer 
Interaction 

0.40** 0.36** 0.33** 0.39** 1 0.48** 

Quality of 
Teaching-
Learning 

Interaction 

0.61** 0.52** 0.52** 0.50** 0.48** 1 

Note: p < 0.01 indicates statistically significant correlations. 

Pearson correlation analysis was conducted to explore the relationships between the 
variables. Table 2 presents the correlation matrix, which shows a significant positive 

correlation between e-learning adoption and the quality of teaching-learning 
interactions (r = 0.54, p < .01). This indicates that higher levels of e-learning adoption 
are associated with better-quality interactions between students and instructors. The 
positive relationship aligns with the Technology Acceptance Model (TAM), which 
suggests that users' acceptance of technology leads to more positive outcomes in 

terms of usage and satisfaction (Davis, 1989). 

Further analysis revealed significant positive correlations between perceived 
usefulness and quality of teaching-learning interactions (r = 0.61, p < .01) and 
between teacher presence and the quality of teaching-learning interactions (r = 0.52, 
p < .01). These findings emphasize that students who find e-learning useful and who 

experience a higher level of instructor engagement are more likely to perceive their 
interactions with teachers as effective and meaningful. This is consistent with the 
findings of Xie et al. (2022), who demonstrated that teacher presence plays a crucial 
role in shaping students’ perceptions of online learning environments. 

In contrast, peer interaction and cognitive engagement showed weaker correlations 

with the quality of teaching-learning interactions, with coefficients of 0.18 (p < .05) 

and 0.21 (p < .05), respectively. These results suggest that, while peer collaboration 
and cognitive engagement contribute to the overall learning experience, they have a 
less direct impact on the perceived quality of teacher-student interactions. This 
finding is consistent with prior research that suggests peer interaction is not always 

a significant predictor of learning outcomes in online environments, especially in 
contexts where teacher-centered models dominate (Means et al., 2014). 
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Multiple Regression Analysis 

Table 3. Multiple Regression Analysis Predicting Interaction Quality 

Predictor 

Variable 
β 

p-

value 
Interpretation 

Perceived 

Usefulness 
0.41** 

< 

0.001 
Strongest predictor of interaction quality 

Teacher Presence 0.33** < 0.01 
Significant predictor – emphasizes the role 
of teacher involvement 

Perceived Ease of 
Use 

0.21* < 0.05 
Moderate predictor – ease of use plays a 
supportive role 

Cognitive 
Engagement 

0.18 n.s. Not significant in the regression model 

Peer Interaction 0.12 n.s. Not significant in the regression model 

Note: p < 0.05 is significant; p < 0.001 is highly significant; *n.s. = not significant. 

To further investigate the impact of each predictor variable on the quality of teaching-
learning interactions, multiple regression analysis was performed. The regression 
results are summarized in Table 3. The analysis revealed that perceived usefulness 
(β = 0.41, p < .001) and teacher presence (β = 0.33, p < .01) were the most significant 

predictors of interaction quality. This suggests that students who perceive e-learning 
as useful and who experience higher levels of teacher involvement in the online 
classroom are more likely to report better-quality interactions. These findings are 
consistent with the Community of Inquiry (CoI) framework, which emphasizes the 
importance of teacher presence in fostering meaningful online learning experiences 

(Garrison et al., 2000). 

Perceived ease of use was also a significant predictor (β = 0.21, p < .05), indicating 

that students who found the platform easier to use were more likely to report positive 
teaching-learning interactions. However, cognitive engagement (β = 0.18, n.s.) and 
peer interaction (β = 0.12, n.s.) were not significant predictors in the regression 

model, suggesting that while these variables are important for overall engagement, 
they do not directly influence the quality of teacher-student interactions in this 
study. This finding echoes the literature that highlights the teacher's role in online 
learning as being central to the quality of interactions (Rapanta et al., 2020). 

Discussion 

The results of this study provide valuable insights into the adoption of e-learning and 
its impact on teaching-learning interactions in higher education, particularly in a 
developing country context. The findings emphasize the importance of perceived 
usefulness and teacher presence in shaping students' experiences and highlight the 
challenges associated with peer interaction and cognitive engagement in online 

learning environments. This section discusses the key findings, compares them with 
relevant literature, and explores their implications for educational practice and 
policy. 

The Impact of Perceived Usefulness on Teaching-Learning Interactions 

One of the most significant findings of this study is the strong influence of perceived 

usefulness on the quality of teaching-learning interactions. The results showed that 
students who found e-learning to be useful for their academic success reported 

higher-quality interactions with instructors. This finding is consistent with the 
Technology Acceptance Model (TAM), which posits that perceived usefulness is one 
of the primary factors influencing users’ acceptance and continued use of technology 

(Davis, 1989). In the context of e-learning, students who perceive the digital learning 
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platforms as beneficial are more likely to engage actively with the content and 
interact meaningfully with their teachers. 

Several studies have emphasized the importance of perceived usefulness in the 
context of e-learning. For instance, Venkatesh et al. (2012) found that students are 
more likely to adopt e-learning technologies when they believe that these technologies 

enhance their learning outcomes. Similarly, Al-Qahtani and Higgins (2013) 
demonstrated that students’ perceptions of the utility of e-learning platforms 
significantly impact their academic performance. The current study’s finding that 
perceived usefulness is the strongest predictor of interaction quality further 
underscores the need for universities to emphasize the tangible benefits of e-learning, 

such as flexibility, convenience, and accessibility, to foster positive student 
experiences. 

Moreover, the strong association between perceived usefulness and the quality of 
teaching-learning interactions suggests that the integration of e-learning platforms 
should be aligned with students' academic goals and needs. Educational institutions 

should ensure that e-learning technologies are designed to enhance learning 
outcomes, providing students with tools and resources that support their academic 
success. This could include incorporating features such as personalized learning 
pathways, access to diverse learning materials, and interactive tools that facilitate 
collaboration and knowledge sharing. 

Teacher Presence as a Key Determinant of Interaction Quality 

Another important finding of this study is the significant role of teacher presence in 
shaping the quality of teaching-learning interactions. While e-learning platforms 
provide students with the opportunity to engage with content at their own pace, the 
results indicate that students still rely heavily on instructor involvement to facilitate 

learning. Teacher presence, which includes active participation in online 

discussions, timely feedback, and the provision of guidance, was found to be a strong 
predictor of interaction quality. This finding is in line with the Community of Inquiry 
(CoI) framework, which emphasizes that teaching presence is a critical component of 
meaningful online learning experiences (Garrison et al., 2000). 

In the digital classroom, teacher presence can mitigate the risks associated with 
transactional distance, which refers to the psychological distance between students 
and instructors that can arise in online learning environments (Moore, 2019). 
Research has shown that the lack of teacher presence in e-learning settings can lead 
to reduced student engagement, lower motivation, and decreased academic 

performance (Rapanta et al., 2020). The findings of this study support this view, as 
students who perceived a higher level of teacher presence reported better interactions 
and greater satisfaction with the e-learning experience. 

The results of this study highlight the need for educators to adopt active teaching 
strategies that foster engagement and interaction in online learning environments. 

This can include providing timely feedback, facilitating online discussions, offering 
personalized support, and creating opportunities for students to ask questions and 
seek clarification. By enhancing teacher presence, educators can create a more 
supportive and interactive learning environment that promotes student success. 

The Role of Perceived Ease of Use 

Perceived ease of use was another significant predictor of interaction quality, though 

its effect was moderate compared to perceived usefulness and teacher presence. The 
results suggest that while students appreciate the user-friendliness of e-learning 
platforms, the simplicity of the platform alone does not necessarily guarantee positive 
learning outcomes. This finding is consistent with the TAM, which suggests that 
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perceived ease of use is an important factor in users’ adoption of technology, but it 
is not as influential as perceived usefulness (Davis, 1989). 

Previous research has shown that ease of use plays a supportive role in the adoption 
of e-learning technologies. For example, Venkatesh et al. (2012) found that ease of 
use positively influences students' attitudes toward e-learning, but it is perceived 

usefulness that has a more substantial effect on students' intention to use e-learning 
platforms. In the current study, the moderate effect of perceived ease of use on 
interaction quality suggests that while an intuitive interface and easy navigation are 
important, the overall usefulness of the platform in enhancing learning outcomes is 
the more decisive factor. 

This finding has practical implications for the design of e-learning platforms. While 
user-friendly interfaces are important for ensuring that students can navigate digital 
tools with ease, it is equally essential that these platforms offer meaningful and 
engaging learning experiences. Educational institutions should focus on developing 
e-learning platforms that combine ease of use with robust pedagogical features, such 

as interactive multimedia content, collaborative tools, and adaptive learning systems, 
to enhance student engagement and learning outcomes. 

Peer Interaction and Cognitive Engagement 

Interestingly, the study found that peer interaction and cognitive engagement were 
weaker predictors of the quality of teaching-learning interactions compared to 

perceived usefulness, teacher presence, and ease of use. While both peer interaction 
and cognitive engagement were positively correlated with interaction quality, they 
were not significant predictors in the regression model. These results suggest that, 
despite the potential benefits of peer collaboration and cognitive engagement in 
online learning environments, these factors do not have as strong an impact on the 

quality of teacher-student interactions. 

The limited effect of peer interaction may be attributed to the challenges of fostering 
meaningful collaboration in online settings. Previous studies have highlighted the 
difficulties of creating opportunities for peer-to-peer interaction in digital classrooms, 
especially in contexts where the focus is primarily on teacher-led instruction (Means 

et al., 2014). In the current study, the weak peer interaction scores suggest that, 
although students interact with peers, the collaborative aspect of online learning is 
underdeveloped. This finding is consistent with research by Xie et al. (2022), who 
found that peer interaction is often less robust in online learning environments 
compared to face-to-face settings. 

Cognitive engagement, while positively correlated with interaction quality, also did 
not emerge as a significant predictor in the regression analysis. This result may 
reflect the fact that cognitive engagement in online learning is often influenced by 
factors such as course design, instructional materials, and the level of student 
motivation. While cognitive engagement is a key component of successful learning, 

it may not always translate into improved interactions between students and 
instructors if students do not feel adequately supported or motivated in the online 
environment. 

The findings of this study have several important implications for educational 
practice. First, universities should prioritize the development of e-learning platforms 

that enhance perceived usefulness by aligning technology with students' academic 

goals and needs. Platforms should offer features that facilitate flexible and 
personalized learning experiences, such as adaptive learning tools, multimedia 
resources, and real-time feedback mechanisms. 

Second, the study underscores the importance of teacher presence in online learning 

environments. Educators should be trained in digital pedagogy and given the tools 
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to actively engage with students through timely feedback, discussions, and 
personalized support. By fostering a sense of presence and connection, teachers can 
mitigate the risks of transactional distance and enhance the quality of teaching-
learning interactions. 

Lastly, while peer interaction and cognitive engagement are important components 

of the learning process, this study suggests that their role in improving teacher-
student interactions is less significant in the context of e-learning. Nonetheless, 
efforts should be made to enhance collaborative opportunities for students, 
particularly through the integration of collaborative tools and activities that 
encourage peer-to-peer interaction. 

CONCLUSION 

This study investigated the adoption of e-learning and its impact on teaching-
learning interactions in higher education, with a particular focus on factors such as 
perceived usefulness, teacher presence, peer interaction, and cognitive engagement. 
The findings reveal that perceived usefulness and teacher presence were the 

strongest predictors of interaction quality, emphasizing the importance of both the 
perceived benefits of e-learning and the active involvement of instructors in fostering 
meaningful interactions. While perceived ease of use was also a significant predictor, 
its effect was moderate compared to the other variables. The study also highlighted 
that peer interaction and cognitive engagement, though correlated with interaction 

quality, were weaker predictors and did not play a dominant role in shaping the 
quality of teaching-learning interactions. 

The results suggest that successful e-learning adoption requires more than just the 
availability of technology. It also necessitates strong pedagogical strategies and active 
teacher involvement to ensure that students engage meaningfully with the content 

and each other. These findings contribute to the body of knowledge on digital 

pedagogy by providing evidence of the critical role of teacher presence and the 
perceived usefulness of e-learning platforms in enhancing the quality of interactions 
in online learning environments. Future research could explore the long-term impact 
of e-learning adoption on student performance and retention, as well as investigate 

how cultural and institutional factors influence the effectiveness of peer interaction 
and cognitive engagement in digital classrooms. 
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