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Abstract: Student engagement becomes one of the challenges in online education as proven by
previous researchers. Student engagement goes down in online learning process. Online education
is performed by using collaborative technology to accomplish teaching and learning tasks
remotely. Since student engagement was found to affect students’ performance in their learning,
this study came out with a model that helps to determine features of collaborative technology that
influence student engagement. Primarily, students who are interested in their learning tend to
perform better and will exhibit enthusiasm toward what they learn. With the reference of social
presence theory in constructing the model, there are several items are split into another variable
to demonstrate the use of collaborative technology in online education activities. Besides, this
model will shed a light on how to enhance student engagement by using collaborative technology
in remote learning and diffusely will help to improve their potential in education.

Keywords: Student Engagement, Social Presence Theory, Online Learning, Collaborative
Technology, Student Engagement Model
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Introduction

The use of technology in this era has become a need to perform daily life activities since the year
of 1990s. One of the technological developments nowadays is to be integrated into the education
sectors as we can see most of the educational institutions are adopting online learning technologies
to perform teaching and learning activities, sharing knowledge, and helps students in collaborating
with their peers (Barrot et al., 2021). In the era of globalization, the use of technology is "capable
of promoting human life" including education field. The process of teaching and learning are now
can be carried outside the classroom and in distances (Ridho, 2020). According to Tung et al.,
(2021), educational institutions invested in technology makes education run better so more people
can access it, feel confident learning, gain knowledge, spend less, learn more flexibly, and interact
more. According to research by Magbool et al., (2024), using social and collaborative technology
helps students connect with each other, sharing ideas and learning together, both in real life and
online.

Previously, collaborative technology was viewed as substitutes for in-person meetings for different
locations, but nowadays collaborative technology becomes important as it is found to be helpful in
sharing information from distance effectively with variety tools like note-marking, group chats,
calendars, shared workspaces, private websites, mind maps, social bookmarks, file sharing, instant
messaging, online meetings, wikis, and real-time collaboration tools (Fasola & Abimbola, 2023).
The use of collaborative technologies provides students with easy access to online learning
resources which help them to complete the learning tasks (Giang, 2023). According to Alyami et
al., (2023), several studies found that the effectiveness of collaborative technologies in developing
knowledge and sharing information proven by the high performance within interactive
environments. Collaborative technologies offers several functionalities to perform group work,
record progress and giving feedback towards the activities (Haleem et al., 2022). As said by Fitria
et al., (2023), collaborative technology are proven to be beneficial in conducting collaborative
learning activities. Online learning systems are one of the collaborative technology since it
facilitates interaction between teachers and student and also between their peers (Magbool et al.,
2024).

Online learning usually explained in different terms which is distance learning, it can be describe
as learning from distance. It also being called as e-learning or online education. Based on a study
by Baczek et al., (2021), online learning is also called as open learning, web-based learning,
computer-mediated learning, or blended learning. and e-learning. Next, online learning can be
described as the use of technology in performing instructional and learning activities besides, there
are several platforms that support the function of online learning such as WhatsApp, Google
Classroom, Zoom meeting and more (Rahayu & Wirza, 2020). According to previous studies, a
common definition of online learning is students are possible to learn anywhere, at any time, at any
pace by connecting internet to technology. Besides, online learning gives a positive impact towards
education for learners as it convenience, time savings, reduced cost, students can access the online
materials anytime, it provides real-time interaction between students and teachers (Yuhanna et al.,
2022). E-learning are found to be a great system in creating a creative and outstanding students
who has self-reliance and requires less time (Farrah, 2023).

According to Rawashdeh et al., (2021), online learning is commonly implemented from
elementary schools to post-secondary education. Students who are engaged in online learning
process tend to have better understanding and perform better in their learning.
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Student engagement is found to be one of the crucial elements in performing online learning as it
will affects their academic achievement. According to Chiu (2022), Student engagement means
students are actively involved mentally and emotionally in learning as they put effort into
schoolwork, participate in activities, commit to learning goals, and stay interested. This active
engagement is key to doing well academically and achieving good educational results. Students
engagement refers to "behavioral intensity and emotional quality of a person's active involvement
during a task" (Huang & Wang, 2023). Briefly, student engagement means students’ readiness to
actively participate in the teaching-learning session. Student engagement is one of the most
important factors that influence students' performance in their academic achievement. In learning
activities, student engagement that are mediated by technology facing a challenge that hinder the
effectiveness of online learning. Plus, student engagement is associated with important outcomes
such as student satisfaction, perception of learning, and their learning persistence (Sayad et al.,
2021).

However, simulating a classroom environment in online learning platforms using collaborative
technology is a great challenge. Khan & Jamil (2022) mentioned that one of the challenges is to
engage student since creating a successful online environment requires student to engage in
learning. As example, student who feel disconnected do not engage in online learning. A study by
Adolph (2024) explore the challenges of student engagement in online learning for a health
professions education program mentioned that student engagement is a major issue faced in online
education. The research found that encouraging student engagement through competitive
environments and using special games can improve communication and cooperation. Anand &
Gupta (2023) study a systematic review that examines the impact of online learning on student
engagement and performance and providing comprehensive analysis of existing studies. the study
found that other studies highlighted challenges such as decreased engagement and isolation, and
reduced interaction with instructors and peers. The author also mentioned that maintaining student
engagement remains a challenge and effective strategies to improve student engagement were
critical in improving both engagement and performance.

Although the integration of technology into education has significantly enhanced accessibility,
flexibility, and collaborative learning, it also presents notable challenges, particularly in sustaining
student engagement. Numerous studies affirm the effectiveness of collaborative technologies—
such as Google Classroom, Zoom, and other online platforms—in facilitating communication and
supporting interactive learning environments. However, it is important to critically consider that
not all students experience these benefits equally. Feelings of isolation, reduced interaction with
instructors and peers, and lack of motivation remain prevalent issues in online learning settings.
While strategies such as gamification and competitive learning have been proposed to increase
engagement, their effectiveness may vary depending on learners' individual preferences and
learning styles. Furthermore, although past research emphasizes the role of collaborative tools in
improving educational outcomes, there is still a scarcity of in- depth studies that explore how to
maintain consistent and meaningful student engagement over time. Therefore, future educational
technology development should not only prioritize ease of access and content delivery, but also
place greater emphasis on fostering emotional connection, social presence, and sustained
participation among learners in digital learning environments.

According to Abou-Khalil et al., 2021, student engagement has been investigated many times in
previous, but still there is limited literatures about the topic. As the past literature reviewed, the
research regarding student engagement agreed that it is one of the predictors for their
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learning quality (Ayouni et al., 2021). Therefore, this study reconstructs the model for student
engagement with the integration of collaborative technology.

Literature Review

In the evolving landscape of education, the integration of information technology (IT) has
significantly transformed teaching and learning processes, particularly through the use of online and
digital platforms. As learning environments shift from traditional classrooms to virtual spaces,
understanding the key factors that influence learning effectiveness becomes increasingly
important. Among these factors, student engagement, social presence, and collaborative
technology have emerged as central themes in contemporary educational research. Student
engagement, often regarded as a predictor of academic success, involves students’ behavioral,
emotional, and cognitive participation in learning activities. Meanwhile, Social Presence Theory,
which refers to the ability of learners to project themselves socially and emotionally in an online
environment, offers a useful lens to examine the quality of interaction in digital learning spaces. In
parallel, collaborative technology such as learning management systems, video conferencing tools,
and shared digital workspaces serves as a vital medium through which engagement and social
presence are facilitated. This literature review explores the dimensions of student engagement, the
application of Social Presence Theory, and the role of collaborative technology, highlighting their
interconnectedness and significance within the IT-based educational context

Dimensions of Student Engagement

A study by Bergdahl (2022) explores Swedish teachers’ understanding of student online
engagement and disengagement found that student engagement are viewed in different dimensions
according to different previous researchers. In the study mentions that some researchers viewed
student engagement as two-dimensional in which affective or emotional, and behavioral
dimensions. Meanwhile, another researcher in the study stated student engagement as three-
dimensional which is affective or emotional, behavioral, and cognitive dimensions. Also, another
researcher stated dimensions of student engagement are cognitive, academic, emotional and
behavioral. Lastly some of them stated the dimensions are cognitive or academic, emotional and
social or behavioral. Another study by Salas-Pilco et al. (2022) found that there are three
dimensions of student engagement which are behavioral, emotional and cognitive. Based on
literature reviewed, the dimensions of student engagement are mostly viewed as three-dimensional
which is behavioral, emotional and cognitive. Each of them refers to different characteristics of
engagement.

Nkomo (2022) mentioned that previous literature proposed the addition of another dimension
which is agentic engagement for how students actively and constructively contributed to the
learning environment. Agentic engagement are factors in students' ability in enhancing teaching and
learning process. But the author stated that it can also viewed as the union between the cognitive
engagement and behavioral engagement without needing to add another dimension. Another study
by (Suqi Li, 2023) also added agentic engagement to the dimensions which stated that it is different
from other dimensions. Also, the author mentions that students who are agentically engage in
learning will self-regulated in learning to develop their skills and well perform in their learning. A
study by (Xu et al., 2023) adopts four-dimensional framework of student engagement that consist
of behavioral, emotional, cognitive, and agentic engagement to investigate student engagement
in learning activities comprehensively. After reviewing
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several articles, this paper chose to follow in accordance of what has been said by (Nkomo, 2022).

Behavioural
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Figure 1: Dimension of student engagement
Source: Nkomo, 2021

Student engagement was mostly conceptualised along three dimensions: behavioural, cognitive,
and emotional (Nkomo, 2022) as shown in the Figure 1. According to Su et al., (2024), student
engagement interrelated dimensions includes behavioral engagement, emotional engagement, and
cognitive engagement. The author also explained that behavioral engagement is students' physical
engagement in learning activities, emotional engagement refers to students' emotional
developments such as enjoyment and confidence, and cognitive engagement involves students’
effort in contributing in understanding the course they learned. According to Salas-Pilco et al.,
(2022), behavioral engagement can be described as terms of participation, interaction,
collaboration, achievement, performance, skill development and activity completion. Meanwhile,
cognitive engagement defines students’ motivation to learn, effort to understand, self-regulated
learning and critical thinking. Lastly, emotional, or affective engagement refers to students’
attitudes towards teachers, their peers, feelings of satisfaction, and a response to learning activities
and environment.

By combining the three dimensions could provide a better understanding of students’ engagement.
Engagement includes behavioral, cognitive, and emotional parts. Behavioral engagement is about
what students do like joining class, finishing work, and following rules. Cognitive engagement
means they’re mentally working planning, thinking hard, and going beyond what is required.
Emotional engagement shows how they feel enjoying, valuing, and feeling connected to learning.
Because these three parts overlap and influence each other, looking at only one gives an incomplete
picture of how engaged students really are. That’s why it’s important to measure all dimensions to
fully understand and support meaningful student engagement. (Nkomo, 2022).

Social Presence Theory
Back in 1976, Short, Williams, and Christie came up with the idea of ‘social presence.” They said
it means how much you feel the other person is really there during a conversation, and how strong
that sense of relationship feels. They said it depends on two things: intimacy (like eye contact and
closeness) and immediacy (like how emotionally close you feel). They also noticed
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that different communication methods (like talking face-to-face, via video, audio, or text) make you
feel more or less presence (Gunawardena & Zittle, 1997). However, social presence has been under
debate, as many of different definitions and measurement exist that prevent the development of
the research field regarding social presence and its role in online group learning. To solve the issue,
Kreijns et al., (2022) the author suggest to went back to the original social presence theory as
invented by the communication researchers Short et al. (1976). Even though they clearly meant
social presence as how ‘real’ someone seems in interaction, their definition remains vague, and it's
hard to measure reliably.

A study by Biocca et al., (2002) review the state of social presence theory measurement and some
criteria and scope for the use of social presence. The origins of this theory emphasis on the early
social presence theory on the awareness of the representation of others, medium capacity for social
interaction, and the presence and the absence of verbal or nonverbal in digital communication. Plus,
the author said social presence theory studies how the sense of being with another is formed by
connection. As a result of strategies in promoting the feeling of connectedness and belonging in
collaborative learning, social presence becomes a factor to distance learning with their teachers
and peers (So & Brush, 2008). Sevnarayan (2022) stated social presence as students feel connected
and supported by their peers, teachers, and the learning environment.

Social presence means the basic sense that someone else is there or in other words, when ones feel
a sign (like a sound, an action, or even a feeling) that shows another person is present and aware.
Briefly, social presence means a person can feel and perceive the existence of others in remote
learning to build a relationship. Besides, it can affect communication quality and information
sharing behavior as a medium for exchanging ideas (Ming et al., 2024). Kreijns et al., (2022) states
that social presence is important in online learning as it influences the way how the interactions
online affect learning outcomes. Also, social presence is associated with the use of computer-
mediated communication (CMC) tools as it gives the same energy of face- to-face communication,
group learning or any activities that requires online group activities. Social presence explains 'the
salience of human perception of others” communication in media and interpersonal interactions'
that emphasizes communication and interaction in online environment (Chen & Liao, 2022). The
author also stated that emotional support, sense of community, and interactivity can be the factors
that affect social presence.

According to a study by Maphoto (2024) explores the elements of social presence theory as
outlined by Garrison (2000) and Whiteside (2007) which includes affective association,
knowledge and experience, interaction intensification, community cohesion, and instructor
involvement. The author also mentioned that past researchers argue that social presence impacts
student engagement and academic success in online learning and reinforces its role in learning
outcomes. In simple terms, Whiteside (2015) explains that social presence is a key factor that
connects all parts of online learning. It brings together teachers, students, course content, learning
management systems (LMS), media, tools, teaching strategies, and learning outcomes. This
connection helps create a more engaging and effective online learning experience. Maphoto (2024)
presents a model of social presence in online and blended learning environments, identifying five
key elements that contribute to creating a sense of connection and engagement among participants.
Affective Association, Community Cohesion, Instructor Involvement, Interaction Intensity,
Knowledge and Experience. These elements collectively contribute to a rich, interactive, and
supportive online learning experience, emphasizing the
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importance of both emotional and cognitive connections in the learning process as shown in Figure
2.

Affective
Association
Knowledge ;
g Community
and :
; Cohesion
Experience ,
SOclal‘P?g’gnqe
Interaction Instructor
Intensity Involvement

Figure 2: Social Presence Theory
Source: Whiteside, 2015

The affective association is an important role in shaping students’ attitudes in their learning
experiences. It includes the emotional and psychological connections between students and
various stimuli, such as people, places, objects, or experiences. A positive affective relationships
with teacher and their peers seems to be enhancing students’ motivation, engagement, and
academic achievement (Whiteside, 2015). This element relates to the connection among the use
of emotions, language, self-disclosure, and use of humor. The variables are to build a sense of
personality and characteristic for each student that can help others identify one another. This
environment in virtual learning thereby improves the social presence effect (Maphoto, 2024). The
affective association elements involve the emotional connections includes using emojis or
emoticons, font style, and paralanguage.

Second element is community cohesion that refers to inclusive participation of all members of a
community that involves greetings, sharing resources and information with each other, and
perceive the group as a team (Ensmann & Gomez-vasquez, 2021). In order to promote community
cohesion, both teachers and students should create a conducive online learning environment by
using the words "we" instead of "you" or "they". other than that, the author also stated that building
positive relationship online, offering support and feedback also helps for promoting this element
(Maphoto, 2024). According to Balbuena et al., (2023), community cohesion is influenced by the
level of friendship among individuals or groups. it is essential to create a positive and engaging
online learning environment. as an effort to promotes this element, teachers may encourage group
activities and collaborative projects.

Next element is instructor involvement which involves effort by the teachers including being
friendly with students, customize learning environment and experience, offering timely feedback
and reflecting on students’ progress. all of these actions helps in developing a strong sense of
community in online learning (Maphoto, 2024). As stated by Ensmann & Gomez- vasquez (2021),
instructor involvement involves the actions taken by the instructor within the online learning
environment and how students react to it. Previous researchers believes that instructor involvement
is essential since it is requires the role of the teacher in making social
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connection online (Grech, 2022; Milovic & Dingus, 2021). The association of online teaching and
learning needs regular feedback and communication. therefore, collaborative technology is one of
the tools that provides the features for online chats, email, and sharing documents to interact with
each other (SINGH & KAUR, 2022).

Interaction intensity is the fourth elements of social presence that brings the strategy from teachers
in classroom to find personal connection and interaction with their students. therefore, online
learning environment provides web of access for teachers and student to connect and interact with
each other’s online. There are several online platforms that can be used for engaging with student
besides providing a dynamic environment (SINGH & KAUR, 2022). Interaction intensity are
measures through the agreement, disagreement, compliments, and questions in the groups'
interactions (Milovic & Dingus, 2021). Grech (2022) stated that this element encouraging
participation and discussion with give-and-take, respect, trust and also acceptance. Teachers
should aim to create more opportunities for student to participate in online learning for improving
the interaction. It can be achieved by using existing online applications or platforms (Balbuena et
al., 2023).

Lastly, the last element is knowledge and experience. According to Maphoto (2024), students'
knowledge and experience assumed to be crucial role in shaping students ability to engage in
online environment and encourage a sense of social presence. The author also states individuals
with more knowledge and experience are more likely to engage in frequent interactions. Sharing
knowledge and experiences allows both teachers and students to exchange resources and improve
communication skills, enhancing the learning process. Therefore, online systems are developed to
facilitate the sharing of knowledge and experiences, promoting a more interactive and effective
learning environment (SINGH & KAUR, 2022). Grech (2022) agree that knowledge and
experience 1s important for students in building online learning community. Students experience
and knowledge impact social presence and student learning (Balbuena et al., 2023). Briefly,
knowledge and experience primarily involve the knowledge and advance experience that the
student brought into learning environment and what they share from their experience (Ensmann &
Gomez-vasquez, 2021).

Collaborative Technology

Several studies have explored how university educators worldwide use collaborative technologies
for teaching purposes. One of the growing approaches to integrating innovative digital tools in
education is through the use of collaborative technologies. These technologies can be defined as
digital tools that allow teachers to interact closely with their students, regardless of physical
distance or location, in order to deliver instruction effectively and efficiently (Friday & Oviri,
2024). In addition, various empirical studies have identified specific areas where university
instructors apply collaborative technologies during the teaching and learning process.

Several studies have highlighted the effectiveness of using collaborative technology in supporting
knowledge development and sharing, with evidence showing improved performance in interactive
learning environments (Alyami et al., 2023). Collaborative technology is designed to support the
collaborative learning process across its various stages. In today's education system, technology
plays a vital role in enhancing teaching and learning experiences. Overall, the impact of technology
in collaborative learning settings has been viewed positively, with research showing that the use
of collaborative tools can lead to higher academic achievement and greater student satisfaction.
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The use of collaborative technology has shown significant impact on user engagement and the
overall quality of the learning experience. Existing studies have explored how collaborative
technology supports activities such as sharing information, creating knowledge, and accessing
digital resources in real time. Collaboration can be understood as a process that involves working
together, learning from one another, and sharing ideas. It mainly focuses on educational activities
such as teaching, learning, and studying, where knowledge is exchanged and developed among
participants (Obim, 2024). Therefore, it is important to understand how digital platforms and
collaborative technologies influence the level of engagement among users in learning
environments.

Reconstruction of Student Engagement Model for Collaborative Technology

The aim of this paper is to explain how existing model of student engagement combined with
social presence theory element in building new model. This research model is constructed
according to factors that influence student engagement in an online learning environment. For this
model, this study adopts all the items in social presence theory as the independent variables, but
there are two items that were split under another independent variable which is collaborative
technology since it is related to the scope of technology. The model for this study is formed as
shown in Figure 3 below as it describes the connection between variables that represents the
research model used to investigate student engagement towards the use of collaborative
technologies. Furthermore, each of the items are used to construct questionnaires in order to make
a survey for this study as the measurement of student engagement. Plus, this study measures
student engagement in all different dimensions.

INDEPENDENT VARIABLE DEPENDENT VARIABLE
Collaborative Technology
Community Cohesion
Knowledge & Experience Student Engagement
X Behavioral

Cogmitive
Emotional
Social Presence

Affective Association
Instructor Involvement
Interaction Intensity

Figure 3: Reconstructed Student Engagement Model

By including collaborative technology as a separate variable, the model reflects the increasing
importance of digital tools in shaping learning experiences. The decision to separate certain items
under collaborative technology allows for a more focused analysis of how specific technological
tools influence engagement. This approach also helps to highlight the role of technology in
supporting social interaction, communication, and collaboration among students. The model is
designed to examine how different factors work together to affect student engagement across its
various dimensions such as behavioral, emotional, and cognitive. Using this model, the study
develops a set of survey questions to collect data and measure how students interact with
collaborative technologies and how these interactions contribute to their learning involvement in
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an online environment.

Results and Findings

Reliability is an important measure to determine how stable and consistent the results are when the
same tool is used repeatedly. In this study, reliability was assessed using Cronbach’s Alpha, which
shows how closely related the items within each scale are. Table 1 presents the reliability results for
the three key variables: collaborative technology, social presence, and student engagement. All
variables showed strong reliability, with Cronbach’s Alpha values above the accepted threshold of
0.70. Specifically, collaborative technology scored 0.856, social presence scored 0.925, and student
engagement scored 0.894. These high scores suggest that the items used in the questionnaire for
each variable are consistent and measure the same concept effectively.

The strong reliability results also show that the survey tool used in this study accurately reflects the
research model, which focuses on the relationship between collaborative technology, social
presence, and student engagement. These three variables are not only related in theory but are also
clearly supported by the data collected through the questionnaire. The high level of internal
consistency confirms that the survey instrument is suitable for further analysis and can be used to
better understand how students engage with online learning. This adds strength to the study and
contributes useful insights to research in digital education.

The Cronbach’s Alpha value of 0.856 for collaborative technology shows that the related questions
consistently measure students’ views and experiences with digital tools used for learning. This
indicates a strong link between the items, making the results reliable for understanding how these
technologies support student interaction in online learning. The higher score of 0.925 for social
presence suggests a very strong connection among the items measuring how socially connected
students feel during online learning. A clear sense of social presence can improve communication
and motivation, so measuring it accurately is important for this research. For student engagement,
the score of 0.894 confirms that the questionnaire items effectively capture different aspects of
engagement, including how students behave, feel, and think while learning online.

In summary, these findings demonstrate that the survey instrument produces reliable and
consistent data, which is essential for making accurate conclusions. The high internal consistency
also reduces the chance of measurement errors, allowing for stronger analysis and better
understanding of the relationships between collaborative technology, social presence, and student
engagement. This provides a solid base for the current research and supports future studies in the
area of online and digital learning environments.

Table 1: Reliability results

Variables Cronbach’s Alpha Value
Collaborative technology 0.856
Social presence theory 0.925
Student engagement 0.894

Discussion

The high reliability scores for all three variables—collaborative technology, social presence, and
student engagement—demonstrate that the measurement tool used in this study is both consistent
and trustworthy. This is important because reliable data is essential for making meaningful
interpretations about the relationships among these variables. The strong internal consistency
indicates that the items used to assess each concept are well-aligned and successfully capture the
intended aspects of the study. For example, the items under collaborative technology effectively
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measure students’ interactions with digital tools, while the items under social presence clearly
reflect students’ sense of connection in the online environment. These findings support the
structure of the research model and provide confidence in the results of later analysis.

Moreover, the reliability outcomes reinforce the relevance of using collaborative technology and
social presence as key elements in understanding student engagement in online learning. Since all
three constructs show high reliability, this suggests that students are able to clearly identify and
respond to each concept based on their real learning experiences. This not only supports the
validity of the study but also highlights the importance of designing digital learning environments
that promote strong social interaction and effective use of technology. The results also suggest that
when collaborative tools are used well, and when learners feel socially connected, they are more
likely to be engaged in their learning tasks. These insights are valuable for educators, instructional
designers, and institutions aiming to improve the quality of online education and support student
success in technology-based learning environments.

Conclusion

In recent years, the rapid growth of online learning has led to new challenges in maintaining
student engagement. As more educational activities shift to digital platforms, it becomes essential
to explore new approaches that can support active participation and meaningful interaction in
virtual learning environments. One promising direction is the use of collaborative technology to
enhance student engagement.

This paper aims to explain the development of a new student engagement model by modifying and
expanding an existing framework to better suit online learning contexts. After reviewing previous
literature and related studies, this paper presents a structured model that is designed to improve
engagement among students in digital settings. The model is expected to support both teachers and
students by providing a guide for fostering stronger interaction and connection during online
learning activities. It may also serve as a practical tool for daily educational use and as a reference
for future research and implementation in similar contexts.
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