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ABSTRACT  

The rise of online learning in higher education has intensified attention on the role of interaction in shaping 

student engagement and learning outcomes. Learner-to-learner interaction, has been recognized for its 

potential to enhance motivation, build community, and support deeper learning, yet its implementation often 

remains inconsistent. This study investigates how peer interaction contributes to online learning and how it 

relates to learner-to-instructor and learner-to-content engagement. The study employed a quantitative survey 

design, using a validated four-section instrument adapted from [1] covering demographics and the three 

interaction domains. A total of 94 undergraduate engineering students from a public university participated in 

the survey. Findings reveal that students value working with familiar peers and are more motivated to complete 

tasks when peer accountability is present. Strong positive correlations were found among all interaction types, 

suggesting that learner-to-learner engagement is closely linked to increased interaction with instructors and 

content. These results support the integration of well-designed peer collaboration into online course design and 

emphasize the importance of fostering multidirectional engagement to create inclusive, student-centered digital 

learning environments. 

Keywords: learner-to-learner interaction, online learning, student engagement, connectivism, peer 

collaboration 

INTRODUCTION 

Background of Study 

Online learning has become a prevalent educational modality in the digital age, radically altering the way that 

knowledge is offered and accessed in academic institutions. Interaction has become increasingly important as a 

key element of successful virtual learning experiences due to the increasing popularity of online and distance 

learning environments [1], [2]. 

According to [3], learner-to-learner interaction is essential for promoting deeper cognitive engagement, 

establishing social presence, and encouraging collaboration among the different forms of interaction. This type 

of interaction, which includes group projects, peer evaluations, peer discussions, and casual communication, 

increases students' emotional and intellectual commitment to the learning process [4]. 

Interaction between students is particularly crucial for reducing the feeling of loneliness that many students 

encounter in virtual learnings. Study suggests that meaningful peer collaboration not only enhances motivation 

and a sense of community but also facilitates the build of knowledge through shared experiences [5],[6]. 

Furthermore, when thoughtfully integrated into course design, peer interaction has been shown to increase 

learner satisfaction and improve academic outcomes[7].   

Although huge research has explored online engagement and interaction, the dynamic and rapidly evolving 

nature of digital education continues to demand updated particularly in the post COVID-19 landscape where 

online learning has become mainstream. Technological advancements, shifts in instructional design, and the 

increasing diversity of learners underscore the need to revisit how learner-to-learner interaction functions 
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across varied educational contexts [8],[9]. Recent literature has also emphasized the importance of exploring 

the interrelationship between peer interaction and other interaction types, such as those between learners and 

instructors or content, to create more holistic and engaging learning environments [10]. 

Accordingly, this study contributes to the expanding discourse on online education by focusing specifically on 

the role and influence of learner-to-learner interaction. This study adds to the growing body of knowledge 

regarding online education by concentrating on the function and impact of learner-to-learner interaction. It 

seeks to investigate its immediate effects as well as its relationships with other types of interaction in the 

context of higher education, ultimately providing suggestions for improving cooperative, student-centred 

online learning environments. 

Statement of Problem 

Over the past decade, online learning has become a common way of education delivery within higher 

education, there has been an increased emphasis on the elements that make an online learning experience more 

quality, with a particular emphasis on the role of interaction. From three primary types of interaction (learner-

to-learner, learner-to-instructor and learner-to-content), learner-to-learner interaction has gained increasing 

attention due to its ability to promote critical thinking, social presence, and collaborative learning[1], [5], [11]. 

Research has demonstrated that peer interaction contributes significantly to student motivation, engagement, 

and the formation of learning communities [4], [12]. However, despite its recognized importance, multiple 

studies have identified challenges that obstruct the effectiveness of peer collaboration in online environments. 

[13] reported that although students value collaboration, their actual participation in peer discussions is often 

limited by low motivation, unclear expectations, and weak group dynamics. Similarly, [14] found that many 

learners still experience feelings of loneliness and disconnection, indicating that current methods for 

encouraging interaction may not be inclusive or useful. 

Further complicating the issue, [15] observed that online students often experience unclear collaboration 

structures and minimal responsiveness from peers, which can reduce opportunities for meaningful engagement 

and co-construction of knowledge. In their review, [7] emphasized that while peer interaction is commonly 

integrated into online course designs, its actual impact is highly dependent on instructional facilitation, 

technological support, and student preparedness. These findings suggest that the practical application of peer 

interaction in many online courses does not align with its theoretical value. 

Moreover, although much of the literature has focused on studying each interaction in isolation, there is a 

growing need to explore their interrelated effects. [3] argue that understanding how learner-to-learner 

interaction functions in relation to learner-to-instructor and learner-to-content interaction is critical to creating 

a cohesive and engaging online learning environment. They also suggest that this understanding is especially 

important in diverse educational settings, including technical and STEM-based disciplines, where peer 

collaboration may be underutilized. 

With these challenges, it is clear that learner-to-learner interaction must be examined in modern online 

learning environments. This includes exploring how peer interaction contributes to learning outcomes, and 

how it interrelates with instructor and content engagement. Addressing these gaps, the present study seeks to 

inform the design of more inclusive, student-centered, and effective online learning environments that facilitate 

deeper engagement and collaborative knowledge building. 

Objective of the Study and Research Questions 

The primary objective of this study is to explore the nature and influence of different types of interaction in 

online learning environments, with a particular focus on learner-to-learner interaction. This study aims to 

answer the following questions;  

● How does learner-to-learner interaction influence online learning? 

● How does learner-to-instructor interaction influence online learning? 
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● How does learner-to-content interaction influence online learning? 

● Is there a relationship between learner-to-learner interaction and all types of interaction in online learning? 

LITERATURE REVIEW 

Theoretical Framework of the Study 

1) Theory of Connectivism:In response to the difficulties associated with learning in the digital age, George 

Siemens created the theory of connectivism in 2005. According to Siemens, learning in a networked, 

technologically driven environment cannot be adequately explained by conventional learning theories like 

behaviorism, cognitivism, and constructivism. Connectivism highlights that learning occurs through 

connections with people, digital platforms, and information sources rather than being solely an individual 

activity [16]. 

Connectivism's core beliefs are that knowledge exists within systems and is accessed through networks, and 

that learning is the ability to navigate, grow, and utilize these networks effectively [17]. Meaningful learning 

involves creating and maintaining connections with other learners, experts, and digital content[18]. This theory 

aligns closely with the principles of online learning, where interaction is not confined to the physical classroom 

but occurs via forums, collaborative tools, multimedia, and real-time communication[19]. 

In the context of this study, connectivism offers a useful theoretical framework for comprehending how 

students interact with one another in virtual learning settings. Students interact with one another in discussion 

boards, peer evaluations, or group projects to create knowledge networks [20], [21]. These connections 

facilitate access to diverse perspectives and foster collective meaning-making, two core tenets of the 

connectivism approach, which enhance learning. 

2) Online Interaction in the Classroom:Interaction has consistently been recognized as a foundational 

element of effective teaching and learning [22]. [23] introduced a groundbreaking typology of interaction for 

online learning environments, which has since been widely used and improved upon in further studies. His 

model categorizes interaction into three main categories: learner-to-learner (L2L), which includes group 

activities, peer collaboration, and discussions; learner-to-instructor (L2I), which includes student-teacher 

communication through clarification, feedback, and instructional support; and learner-to-content (L2C), which 

describes how students interact with instructional materials like texts, multimedia, and simulations. 

[24] further argued that the presence of at least one type of interaction at a high level is sufficient to support 

meaningful learning in online environments. However, optimal outcomes are more likely when all three types 

are balanced. Recent empirical studies further support this view. For example,[1][19] and [3] have shown that 

a balanced integration of L2L, L2I, and L2C interactions leads to greater learner satisfaction, motivation, and 

academic achievement in virtual classrooms. 

In addition to these foundational interaction types, researchers have introduced related constructs such as social 

presence, emotional engagement, and collaborative knowledge construction. These concepts, as discussed by 

[5] and [25], are particularly relevant to learner-to-learner interaction, as they emphasize the importance of 

peer relationships to encouraging participation, a sense of belonging and deeper learning. 

A strong basis for this investigation is provided by the interaction framework put forth by Moore and others, as 

well as the theoretical foundations of connectivism. They stress how learning is social, connected, and 

dynamic by nature, particularly in online settings where students can engage meaningfully through ongoing 

interactions with teachers, peers, and course materials. 

Past Studies 

3) Past Studies on Online Interaction: Many studies have been conducted to investigate the role of 

interaction in shaping learner engagement and outcomes in online learning settings. The study by [1] strategies, 

with a particular emphasis on learner-to-learner and learner-to-instructor interaction. Involving 155 online 
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graduate students in the United States and using a quantitative Likert-scale survey, the findings showed that 

instructor interaction was rated the most important, while peer interaction was observed as less impactful. 

According to this, structured facilitation is necessary for peer interaction to be effective, even though it is 

frequently incorporated into online course designs. In contrast, the meta-analysis by [5] synthesized 17 studies 

and concluded that social presence, generated through learner-to learner interaction, significantly improve 

satisfaction and perceived learning, supporting the emotional value of peer engagement. 

In support of these findings, [26] conducted an experimental study with 87 higher education learners to 

examine the impact of familiar versus unfamiliar peer presence during video-based learning. In comparison to 

learners learning alone or with unfamiliar peers, they discovered that learners paired with a familiar peer 

exhibited noticeably higher motivation, self-monitoring behavior, and performance based on eye-tracking, 

behavioral data, and post-tests. These findings suggest that passive or nonverbal peer presence can have a 

positive impact on emotional and cognitive engagement. 

More recent research continues to explore the complex effects of learner-to-learner interaction. [27] 

investigated how peer interaction and emotional engagement contribute to students’ continued intention to use 

asynchronous e-learning platforms. Surveying 259 learners, they discovered that peer interaction had a strong 

positive effect on learners’ motivation and persistence, especially when instructor presence is delayed. In 

parallel, [28] investigated the validity of peer assessment in a postgraduate e-learning course and found that 

although peer grading was generally accurate, scores could be influenced by previous social relationships 

between students. This emphasizes a crucial difficulty in upholding equity in peer evaluation systems and 

necessitates careful instructional design. 

Taken together, these studies consistently affirm that learner-to-learner interaction is an essential element in 

effective online learning. While it promotes motivation, community, and knowledge co-construction, its 

impact is conditional on context-specific variables such as peer familiarity, course structure, fairness, and 

support systems. Based on these observations, the current study intends to contribute to a more comprehensive 

understanding of engagement in digital higher education environments by investigating the impact of learner-

to-learner interaction in relation to learner-to-instructor and learner-to-content interactions. 

4) Conceptual Framework of the Study:When it comes to online learning, one of the main concerns would 

be; is there interaction? Just like a face-to-face traditional classroom, learners in online learning need attention 

from the instructor and their peers while they learn [29]. The attention gives them confidence in learning as 

well.  

The theory of connectivism by [16] relates to the conditions for successful online learning. He states that 

online learners need to feel autonomy over the learning. They need to have connectedness with the instructor, 

their peers and the learning materials. Lastly, they need to be exposed to diversity and openness when it comes 

to learning materials. 

Fig.1 shows the conceptual framework of the study. This study replicates the study by [1] who presented three 

types of interaction in online learning. The first type is learner-to-learner interaction. Even in online learning, 

learners need to feel connected to their peers. This is usually obtained through class discussion or even group 

interaction. Next, the presence of the instructor is still needed in online learning. The instructor provides 

direction to the online session. Finally, the last type of interaction is learner-to-content interaction. The 

instructor can plan lessons so that learners are able to understand the content better. Activities about the 

content of the lesson be it serious academic task or fun interesting activities can help learners make sense of 

the text. 

This study also explores the relationship between learner-to-learner and learner-to-instructor interaction. This 

study also explores if there is a relationship between learner-to-instructor and learner-to-content interaction. 

Finally, this study also looks at the relationship between learner-to-content and learner-to-learner interaction. 
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Fig.1 Conceptual Framework of the Study- The Influence of Learner-to-learner Interaction in online learning 

METHODOLOGY 

This quantitative study is done to explore interactions in online learning. A convenient sample of 94 

participants responded to the survey. The instrument used is a 5 Likert-scale survey. Table 1 below shows the 

categories used for the Likert scale; 1 is for Strongly Disagree, 2 is for Disagree, 3 is for Undecided, 4 is for 

Agree and 5 is for Strongly Agree. 

Table I Likert Scale Use 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

Table 2 shows the distribution of items in the survey. The instrument is replicated from [1] to reveal the 

variables in the table below. Section B has 5 items on learner-to-learner interaction. Section C has 7 items on 

learner-to-instructor interaction and section D has 7 items on learner-to-content interaction. 

Table II Distribution of Items in the Survey 

 

Table 2 also shows the reliability of the survey. The analysis shows a Cronbach Alpha of .885 for learner-to-

learner interaction, .910 for learner-to-instructor interaction and .885 for learner-to-content interaction. The 

overall Cronbach Alpha for all 19 items is .949; thus, revealing a good reliability of the instrument used. The 

results are presented after further analysis with SPSS to address the study's research questions. 

 

 

 

 
LEARNER-TO-
LEARNER 

 
LEARNER-TO-
INSTRUCTOR 

 

  
LEARNER-TO-
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FINDINGS 

Demographic Analysis 

Table III Percentage for Demographic Profile 

 

Table 3 summarizes the demographic profile of the respondents. In terms of gender distribution, the sample 

was evenly split, with 50% male and 50% female participants. Most respondents were in Part 3-4 of their 

studies (55%), followed by Part 5-6 (22%) and Part 1-2 (18%), while only 5% were from Part 7-8. Most 

students were from the Civil Engineering program (68%), followed by Electrical Engineering (19%), 

Mechanical Engineering (9%), and Chemical Engineering (4%). Regarding learning location, a significant 

portion of students (82%) attended classes from college, while only 18% studied from home. As for internet 

access, the majority reported having medium access (65%), followed by strong (30%), and a small percentage 

(5%) indicated slow connectivity. These results provide a full overview of the participants’ backgrounds, that 

may influence their engagement with online learning environments. 

Descriptive Statistics 

5) Findings for Learner-to-Learner Interaction:This section presents data to answer research question 1- 

How does learner-to-learner interaction influence online learning?  

 

Fig. 2 Mean for Learner-to-Learner Interaction 

Fig. 2 shows the mean for learner-to-learner interaction. Two items share the same highest mean for 4.2. The 

first is item 3 (mean=4.2,SD=0.7) and it shows learners preference to be in the same group as their chosen 

peer. Next is item 4 (Mean=4.2,SD=0.7) and it reveals how leaners saw their peers as motivating factor to 

complete the given task. The lowest item is number 1 (mean=3.9,SD=0.7) and it shows how learners felt that 

collaborative learning promote peer-to-peer understanding. 
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6) Findings for Learner-to-Instructor:This section presents data to answer research question 2- How does 

learner-to-instructor interaction influence online learning? 

 

Fig. 3 Mean for Learner-to-Instructor Interaction 

Fig. 3 presents the mean scores for learner-to-instructor interaction. The highest mean score is found in item 5 

(Mean = 4.1, SD = 0.6), which indicates that learners agree their instructor uses more than two communication 

tools to stay in touch with them. In contrast, the lowest mean score is shared by items 2 and 6, both scoring a 

mean of 3.9. Item 2 (SD = 0.8) reflects students’ perceptions of encouragement from instructors to stay 

engaged in the online classroom, while item 6 (SD = 0.7) reflects their view on the effectiveness and 

convenience of the online platforms used. 

7) Findings for Learner-to-Content: This section presents data to answer research question 3- How does 

learner-to-content interaction influence online learning? 

 

Fig. 4 Mean for Learner-to-Content Interaction 

Fig. 4 shows the mean value for learner-to-content interaction. Two items share the same highest mean of 4.1. 

The first is item 3 (Mean = 4.1, SD = 0.7) and it shows learners’ belief that the activities could enhance their 

comprehension of the material. The second is item 6 (Mean = 4.1, SD = 0.6), which reflects how important for 

learners to get an overview of the content before the class begins. The lowest mean is found in item 7 

(Mean = 3.7, SD = 0.8), which shows how learners felt about ODL (Open and Distance Learning) offered more 

advantages than disadvantages. This suggests that while learners have a generally positive opinion of the 

content, they may still have doubt about the overall effectiveness of the ODL approach. 
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Exploratory Statistics  

Findings the connection between learner-to-learner interaction and all types of interaction in online learning. 

This section presents data to answer research questions 4- Is there a relationship between learner-to-learner 

interaction and all types of interaction in online learning? 

To determine if there is a significant relationship in the mean scores between learner-to-learner interaction and 

all types of interaction in online learning, data is anlaysed using SPSS for correlations. Results are presented 

separately in Table  4, 5 and 6 below. 

Table IV Correlation between Learner-to-Learner and Learner-to-Instructor Interaction 

 

**Correlation is significant at the 0.01 level (2-tailed) 

A correlation between learner-to-learner and learner-to-instructor interaction is demonstrated in Table 4. The 

results of correlation analysis indicate that there is a high significant association between learner-to-learner and 

learner-to-instructor interaction (r=.639**) and (p=.000). According to [30], coefficient is significant at the .05 

level and positive correlation is measured on a 0.1 to 1.0 scale. Weak positive correlation would be in the 

range of 0.1 to 0.3, moderate positive correlation from 0.3 to 0.5, and strong positive correlation from 0.5 to 

1.0. This means that there is also a strong positive relationship between learner-to-learner and learner-to-

instructor interaction. 

Table V Correlation between Learner-to-Instructor and Learner-to-Content Interaction 

 

**Correlation is significant at the 0.01 level (2-tailed) 

Table 5 shows a correlation between learner-to-content interaction and learner-to-instructor interaction. The 

results of correlation analysis indicate that there is a highly significant association between learner-to-
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instructor and learner-to-content interaction (r=.773**) and (p=.000). According to [30], coefficient is 

significant at the .05 level and positive correlation is measured on a 0.1 to 1.0 scale. Weak positive correlation 

would be in the range of 0.1 to 0.3, moderate positive correlation from 0.3 to 0.5, and strong positive 

correlation from 0.5 to 1.0. This means that there is also a strong positive relationship between learner-to-

instructor and learner-to-content interaction. 

Table VI Correlation between Learner-to-Content and Learner-to-Learner Interaction 

 

**Correlation is significant at the 0.01 level (2-tailed) 

Table 6 reveals that there is an association between learner-to-learner and learner-to-content interaction. 

Correlation analysis shows that there is a high significant association between learner-to-learner and learner-to-

content interaction (r=.741**) and (p=.000). According to [30], coefficient is significant at the .05 level and 

positive correlation is measured on a 0.1 to 1.0 scale. Weak positive correlation would be in the range of 0.1 to 

0.3, moderate positive correlation from 0.3 to 0.5, and strong positive correlation from 0.5 to 1.0. This means 

that there is also a strong positive relationship between learner-to-learner and learner-to-content interaction.   

CONCLUSION 

Summary of Findings and Discussions 

This study explored the nature and impact of different types of interaction in online learning environments, 

with a particular emphasis on learner-to-learner (L2L) interaction. The results provided valuable insight into 

how peer, instructor, and content engagement form learners’ experiences, and how these forms of interaction 

relate to one another to promote a cohesive virtual learning environment. 

RQ1: How does learner-to-learner interaction influence online learning? 

The findings demonstrate that learner-to-learner interaction plays a crucial role in enhancing students’ 

motivation and sense of connection in online learning environments. Participants expressed strong agreement 

with items related to peer collaboration, especially the ability to work alongside preferred peers and feeling 

encouraged by classmates to complete tasks. According to these findings, peer accountability and social 

familiarity serve as important motivators in online group environments. 

Despite their appreciation of peer collaboration, students showed relatively little faith in their ability to foster 

conceptual clarity or deep understanding. This suggests that there may be a discrepancy between cognitive 

development and emotional involvement in peer settings. These observations align with the findings of [5], 

who related peer interaction with stronger emotional investment, and [26], who highlighted that peer presence 

supports concentration and self-regulation. Although [1] observed that students sometimes view peer 

interaction as less impactful than instructor support, this study affirms the importance of peer interaction when 

it is effectively incorporated into the course structure. 

RQ2: How does learner-to-instructor interaction influence online learning? 

The findings highlight the importance of instructor presence and communication in shaping students’ online 

learning experiences. Learners indicated that they appreciated instructors who made consistent efforts to stay 

connected, mostly when multiple communication tools were used to maintain accessibility and engagement. 

http://www.rsisinternational.org/


Page 668 www.rsisinternational.org 

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS) 

ISSN No. 2454-6186 | DOI: 10.47772/IJRISS | Volume IX Issue IX September 2025 
 

 

 

 

 

This implies that regular and varied interactions with instructors create a nurturing atmosphere that helps 

learners feel supported and recognized even when they are physically separated by online platforms. 

However, participants were slightly less positive about the effort of encouragement they received to stay 

actively engaged, as well as their perceptions of the platforms' convenience for interaction. This suggests that 

although instructor availability is appreciated, its effectiveness is contingent upon the responsiveness, clarity, 

and strategy of communication. These findings reflect previous studies by [1], who found that instructor 

interaction is one of the most important factors in online engagement, and [3], who highlighted the emotional 

support offered by active instructor involvement. Together, the results affirm that learner-instructor 

communication is essential to motivation and satisfaction in online classrooms but must be deliberate and 

learner centered to be fully effective. 

RQ3: How does learner-to-content interaction influence online learning? 

The findings indicate that learner-to-content interaction is a critical driver of understanding and engagement in 

online learning. Participants expressed strong appreciation for structured and accessible content, particularly 

when activities were designed to deepen subject comprehension and when they were provided with clear 

overviews prior to lessons. These elements appear to help learners navigate online coursework more 

confidently and with better preparedness, highlighting the value of intentional instructional design in 

supporting cognitive engagement. 

Despite these positive perceptions, students showed some hesitation regarding the broader benefits of open and 

distance learning (ODL), suggesting a degree of skepticism about its effectiveness when compared to 

traditional modalities. This reflects earlier findings by [3], who emphasized the need for clarity, coherence, and 

relevance in content to maximize cognitive engagement. [7] similarly noted that learner-to-content interaction 

plays a foundational role in promoting independent learning, but its success depends heavily on the quality and 

structure of instructional materials. These insights reaffirm that engaging content is essential, but it must be 

accompanied by clear expectations and learner centered delivery to fully support online learning outcomes. 

RQ4: Is there a relationship between learner-to-learner interaction and all types of interaction in online 

learning? 

The findings indicate that learner-to-learner interaction is strongly interconnected with both learner-to-

instructor and learner-to-content interactions. When students actively engage with their peers, they are also 

more likely to interact meaningfully with instructors and engage more deeply with course content. This 

suggests that peer engagement does not occur in isolation but functions within a broader ecosystem of learning 

relationships that reinforce one another in virtual classrooms. 

These results support existing research that highlights the multidimensional nature of interaction in online 

education. [3] emphasized the need to understand how different interaction types relate and influence overall 

learner engagement. Likewise, [7] found that successful online learning experiences are built not only on 

isolated strategies but on integrated designs that foster dynamic interaction across peer, instructor, and content 

domains. The findings of this study reaffirm that fostering learner-to-learner interaction can have benefits, 

enhancing communication with instructors and promoting deeper content engagement. Thus, contributing to a 

more holistic and engaging online learning experience. 

Implications and Suggestions for Future Research 

8) Theoretical and Conceptual Implications:The findings of this study reinforce the theoretical foundation 

of connectivism as proposed by [16], which emphasizes the value of learning through networks, collaboration, 

and digital engagement. The demonstrated relationships between learner-to-learner, learner-to-instructor, and 

learner-to-content interactions align with the principles of connectivism, wherein meaningful learning emerges 

from diverse and connected learning experiences [18]. Moreover, the positive associations found between 

these interaction types validate [23] interaction framework and [24] argument that high-quality online learning 

is sustained when at least one form of interaction is meaningfully developed. The conceptual framework used 

in this study, which integrates these theoretical models, is therefore empirically supported. These results 
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underscore the importance of designing online environments that foster multidirectional engagement and 

strengthen the social, instructional, and content dimensions of the learning process. 

9) Pedagogical Implications:The findings of this study offer several practical implications for online 

teaching and course design. First, the strong learner preference for peer collaboration and motivational support 

suggests that instructors should intentionally integrate collaborative activities, such as group discussions and 

peer feedback sessions, into the curriculum [3], [5]. These strategies help promote social presence and 

emotional engagement, reducing feelings of isolation and enhancing the sense of community. 

Second, the observed correlation between learner-to-learner and learner-to-instructor interaction highlights the 

critical role of instructor presence.  Instructors must remain consistently communicative and approachable 

through multiple channels such as announcements and feedback to get student trust and engagement [1],[27]. 

Supporting students with timely feedback and guidance is particularly crucial in maintaining motivation in 

asynchronous learning environments. 

Third, learner-to-content interaction, while positively rated, revealed variability in how students perceive the 

relevance of content. This suggests a need for more engaging, interactive content that allows students to 

explore material at their own pace while applying concepts to real world contexts [7]. Integrating multimedia 

tools and personalized learning paths may help bridge this gap and deepen cognitive engagement. 

10) Suggestions for Future Research:While this study advances our understanding of online interactions 

among higher education learners, it also opens several paths for future research. One direction would be to 

explore how discipline specific instructional strategies influence the quality and depth of peer interaction. This 

is particularly relevant in STEM disciplines, where collaborative learning is often underutilized despite its 

potential to enhance critical thinking and problem-solving skills [15]. 

Moreover, future research should examine how emotional and motivational engagement mediate the 

relationship between interaction types and academic achievement. Given the strong correlation between peer 

support and learner persistence identified in this study, it is essential to consider how individual learner 

characteristics, such as personality, digital literacy levels, and sociocultural backgrounds will influence 

engagement and interaction behaviors in online learning communities. 

Finally, integrating qualitative insights from both learners and instructors can offer a more comprehensive 

understanding of how interactions are viewed and experienced in virtual environments. Our comprehension of 

the contextual and affective aspects of learning can be strengthened by such viewpoints, which can also help us 

create more responsive and inclusive pedagogical frameworks that encourage meaningful engagement for all 

learners. 
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