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Abstract

This study examines changes in teacher-student interaction patterns in the context of digital
learning and their impact on student motivation and engagement through a literature review
approach. A systematic review of scientific publications from the past five years was
conducted to identify the dynamics of technology-mediated pedagogical interactions and
their consequences on student motivation and engagement in the learning process. The
findings indicate that effective interactions in digital environments are positively correlated
with student motivation and engagement, particularly through two-way communication,
responsive feedback, and technology-based interactive strategies. Variations in pedagogical
strategies and teachers' digital literacy readiness are key determinants of the quality of
interactive relationships in digital learning. Furthermore, student engagement is measured
through affective, cognitive, and behavioral indicators that are influenced by the quality of
teacher-student interactions. The literature also indicates that challenges such as limited
access to technology and lack of emotional support can hinder motivation and engagement.
Thus, this study emphasizes the importance of strengthening pedagogical interactions in
digital learning design to improve student learning outcomes. The implications of these
findings are suggested as a reference for developing more humanistic and impactful digital
education practices.
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INTRODUCTION

Digital learning has driven fundamental changes in modern education systems,
particularly in the way teachers and students interact during the learning process. The shift
from face-to-face learning to digital platforms has shifted communication patterns from
direct and simultaneous to more structured and reliant on technological media. Pedagogical
interactions that once occurred naturally are now largely mediated by devices, applications,
and internet networks. This situation affects the intensity of communication and the depth
of relationships between teachers and students. These changes are not only technical but
also touch the pedagogical and psychological dimensions of learning. Teachers are required
to adapt communication strategies to remain effective in the digital space. Meanwhile,
students face new interaction patterns that require adaptations in how they participate and
respond to learning (Akpen et al., 2024; Deng et al.,, 2020).

These changes in interaction patterns have implications for the teacher's role as a
facilitator and mediator of learning. In digital learning, the teacher is no longer the sole
source of information, but rather the director of the learning process, utilizing technology
as a supporting tool. Communication patterns tend to be more planned and based on written
or visual instructions. This has the potential to reduce the spontaneity of dialogue that
typically occurs in face-to-face learning. On the other hand, technology provides new spaces
for teachers to provide individualized and documented feedback. The effectiveness of this
role depends heavily on the teacher's digital pedagogical skills. Therefore, the quality of
interactions is determined not only by technology but also by the teacher's communication
competency.

As the role of teachers changes, students' learning experiences also undergo
significant shifts. Technology-mediated interactions influence how students perceive the
teacher's presence in the learning process. Physical absence can diminish the sense of
emotional closeness that previously developed naturally. This has the potential to impact
students' perceptions of teacher support and attention. These perceptions are closely linked
to students' levels of learning motivation. When interactions feel limited or one-way,
students' intrinsic motivation can decline. However, this is not universally true for all
students.

Some students actually show increased motivation to learn through digital learning.
The flexibility of time and space allows students to adjust their learning rhythm to suit their
individual needs. Access to a variety of digital learning resources can also strengthen a sense
of autonomy in learning. This autonomy is a crucial factor in developing intrinsic motivation
(Kahu et al., 2020; Martin et al, 2020). However, increased motivation is not always
accompanied by optimal learning engagement. Without meaningful pedagogical
interactions, motivation can be temporary and unsustainable. This suggests that learning
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motivation is strongly influenced by the quality of the interactive relationship between
teachers and students.

Student engagement in digital learning has undergone changes in form and
indicators. Participation is no longer solely demonstrated through active speaking in class,
but also through written responses, online activities, and engagement in virtual discussions.
The cognitive dimension of engagement is reflected in students' ability to understand and
process material independently. Meanwhile, emotional engagement is evident in students'
interest, enthusiasm, and attitude toward learning. Behavioral engagement is reflected in
consistent attendance and assignment completion. These three dimensions are interrelated
and influenced by teacher-student interaction patterns. Therefore, pedagogical interaction
plays a strategic role in maintaining comprehensive learning engagement.

Less adaptive interaction patterns can lead to a gradual decline in learning
engagement. A lack of direct feedback can make students feel less cared for. This situation
has the potential to reduce their sense of responsibility and active participation. Conversely,
interactions designed in a communicative and participatory manner can encourage higher
learning engagement. Teachers who actively build two-way communication can create an
inclusive learning environment. The use of interactive features in digital platforms can
strengthen student engagement. Thus, the quality of interactions is a determining factor in
the success of digital learning.

Although digital learning has been widely implemented, research on changes in
teacher-student interaction patterns still shows a research gap. Many studies focus on the
effectiveness of technology or student academic achievement. The relational aspect of
learning often receives insufficient attention. Yet, pedagogical interaction serves as a link
between technology and students' learning experiences. Without a comprehensive
understanding of interaction, technology utilization risks being suboptimal. Research
linking interaction to motivation and learning engagement is still relatively limited. This
situation indicates the need for a more integrative approach.

Based on this description, an in-depth analysis of changes in teacher-student
interaction patterns is highly relevant. Digital learning cannot be separated from the
dynamics of the pedagogical relationships formed within it. A comprehensive
understanding can provide insight into the factors influencing student motivation and
learning engagement. The study's findings are expected to provide theoretical contributions
to the development of educational science. Furthermore, research findings can form the
basis for more humanistic and effective digital learning practices. Teachers and educational
institutions can utilize the research findings as a reference for policymaking. Thus, digital
learning can be developed sustainably and oriented toward the quality of learning
interactions.
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METHOD

This study uses a qualitative approach with a literature review method to examine
changes in teacher-student interaction patterns in digital learning and their implications for
motivation and learning engagement. The research data are sourced from scientific articles
published in accredited national journals and reputable international journals obtained
through academic databases such as Google Scholar, Scopus, and DOAJ. The analyzed
literature was selected based on the criteria of topic relevance, methodological clarity, and
publication span over the past ten years. The data collection process was carried out through
keyword searches related to pedagogical interaction, digital learning, learning motivation,
and learning engagement. The selected articles were read critically to identify the study's
focus and main findings. Data analysis was conducted using qualitative thematic analysis by
grouping literature findings into interrelated conceptual themes. The results of the analysis
were synthesized narratively to build a comprehensive understanding of the dynamics of
teacher-student interactions and their influence on motivation and learning engagement in
digital learning.

Results And Discussion
1. Changes in Teacher-Student Interaction Patterns in Digital Learning

Digital learning is driving a significant shift in interaction patterns between teachers
and students. Previously direct and simultaneous interactions are shifting to technology-
mediated communication. Digital media is shaping a more planned and platform-based
communication structure. This pattern influences the frequency, duration, and form of
pedagogical message exchange. Teachers no longer rely solely on face-to-face verbal
communication. Messages are increasingly conveyed through text, visuals, and audiovisual
recordings. This shift marks a fundamental transformation in pedagogical practice.

Changes in the form of interaction also affect the quality of the pedagogical
relationship that is built. Emotional closeness between teachers and students is redefined as
physical contact decreases. Pedagogical relationships are built more through consistent
communication and clear instructions. Teacher responses to questions or assignments are a
key indicator of pedagogical presence. The timeliness of feedback has a significant impact on
student perceptions (Ningsih et al., 2025; Riswan et al., 2025). Delayed interactions have the
potential to reduce the sense of connectedness. This condition shows that the quality of
interaction is not solely determined by intensity, but also by responsiveness.

The structure of digital learning also influences the direction of communication. Many
learning platforms facilitate one-way communication focused on delivering content.
Interactive discussions require specific design to avoid being reduced to administrative
activities. Teachers play a crucial role in creating spaces for meaningful dialogue. Adaptive
communication strategies are essential in digital learning. Without them, interactions tend
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to be mechanical. This situation highlights the importance of digital pedagogical competence
in maintaining the quality of interactions.

Variations in interaction patterns also emerge based on the level of technological and
pedagogical readiness. Teachers with adequate digital literacy tend to build more dynamic
communication. Utilizing interactive features can enrich students' learning experiences.
Students demonstrate more active responses when interactions are designed in a
participatory manner. Conversely, limited digital competency can potentially limit
interaction space. Communication patterns become rigid and less responsive. This variation
demonstrates that technology is a facilitator, not a sole determinant.

Literature findings indicate that changing interaction patterns is a continuous adaptive
process. Teachers and students both undergo a process of adjustment to the digital learning
environment. Pedagogical interactions evolve through experience and reflection on learning
practices. This process shapes new communication patterns unique to digital learning.
Successful adaptation is heavily influenced by institutional support and educational policies.
Digital pedagogy training is a key supporting factor. Thus, changing interaction patterns is an
integral part of digital educational transformation.

2. Implications of Changes in Interaction on Student Learning Motivation

Student learning motivation is closely linked to the quality of pedagogical interactions.
Supportive interactions can strengthen the internal drive to learn. Digital learning changes
how students perceive teacher support. Limited communication can significantly impact
these perceptions. Intrinsic motivation tends to decline when students feel under-
appreciated. Conversely, consistent interactions can maintain enthusiasm for learning. This
suggests that learning motivation is influenced by the established pedagogical relationships.

The increased learning autonomy in digital learning has a dual impact on motivation.
Some students respond positively to the flexibility provided. Freedom to manage time and
learning strategies can foster a sense of responsibility. A sense of ownership over the learning
process contributes to intrinsic motivation. However, not all students are sufficiently
prepared for independent learning. A lack of direction can lead to confusion and learning
fatigue. This situation highlights the importance of balancing autonomy and mentoring.

The teacher's role in maintaining learning motivation has undergone significant
adjustments. Teachers function not only as transmitters of material but also as motivational
reinforcers. Constructive feedback is an important tool in building motivation. Recognition
of student effort fosters a sense of competence. Personal interactions help maintain student
emotional engagement. Learning motivation develops when students feel valued. The
literature shows that pedagogical communication has a strong psychological impact (Scherer
etal, 2021).

Limited social interaction also impacts affective motivation. Digital learning has the
potential to diminish the sense of community in the classroom. Feelings of isolation can arise
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when interactions are individualistic. Social motivation, typically fostered through group
interactions, is weakened. Teachers need to create collaborative activities to maintain the
social dimension of learning. Online discussions and virtual group work can be an alternative.
This approach helps maintain a balance between cognitive and affective aspects. Therefore,
learning motivation requires the support of multidimensional interactions.

A literature synthesis shows that learning motivation in digital learning is dynamic.
Pedagogical interaction factors act as triggers and reinforcers of motivation. Variations in
studentresponses are influenced by individual characteristics and the learning environment.
Adaptive interactions can accommodate these differences. Teachers play a strategic role in
managing motivational dynamics. Reflective communication design is key to success. These
findings confirm that learning motivation is inextricably linked to the quality of teacher-
student interactions.

3. The Influence of Interaction Patterns on Student Learning Engagement

Student learning engagement is a crucial indicator of successful digital learning.
Changing interaction patterns influence how this engagement manifests. Engagement is no
longer solely visible through physical presence. Online activities have become the primary
means of student participation. Responses to digital materials reflect cognitive engagement.
Interest and enthusiasm are reflected through emotional interactions. The behavioral
dimension is evident in the consistency of task completion.

Pedagogical interactions act as triggers for learning engagement. Two-way
communication encourages active student participation. Open-ended questions and
reflective discussions enhance cognitive engagement. Clear feedback reinforces student
understanding. Emotional engagement develops when students feel supported. The teacher
serves as both a director and a facilitator of participation. Literature shows that engagement
increases through meaningful interactions (Sinaga, 2024; Zhang & Lin, 2023).

Digital learning demands a redefinition of indicators of learning engagement. Passive
participation does not necessarily reflect low engagement. Asynchronous activities enable
engagement that is not immediately visible. Engagement analysis needs to consider the
digital footprint of student activity. Written interactions have equal pedagogical value to
verbal interactions. Teachers need to understand the variety of forms of engagement.
Adaptive evaluation approaches are essential. Thus, learning engagement encompasses a
broad spectrum.

The quality of interactions also influences the sustainability of learning engagement.
Monotonous interactions can potentially diminish student interest. A variety of
communication strategies helps maintain attention and focus. Integrating interactive media
enriches the learning experience. Engagement increases when learning is contextually
designed and relevant. Teachers need to continuously reflect on interaction practices. This
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process supports student-centered learning. The literature emphasizes the importance of
pedagogical innovation in maintaining engagement.

A synthesis of findings indicates that learning engagement is influenced by a
combination of pedagogical and technological factors. Teacher-student interaction serves as
the primary link between technology and the learning experience. Optimal engagement is
achieved through adaptive and reflective communication. Teachers play a central role in
managing these dynamics. Effective digital learning demands attention to the relational
dimension. Without meaningful interactions, engagement can potentially decline. Therefore,
strengthening interaction patterns is a key strategy for improving the quality of digital
learning.

CONCLUSION

The conclusion of this study shows that digital learning brings fundamental changes
to teacher-student interaction patterns that directly impact the dynamics of the learning
process. Technology-mediated pedagogical interactions alter the form of communication,
relational closeness, and the teacher's role in managing learning. The quality of interactions
is determined not only by the frequency of communication but also by the responsiveness
and clarity of feedback provided by teachers. These changes in interaction patterns
significantly influence student learning motivation, both intrinsically and affectively.
Learning motivation develops when students experience consistent and meaningful
pedagogical support. The flexibility of digital learning can increase learning autonomy, but
requires appropriate guidance to avoid diminishing learning enthusiasm. Student learning
engagement also shifts in form along with changes in media and learning spaces. Cognitive,
emotional, and behavioral engagement are key indicators of student participation in digital
learning. Teacher-student interactions serve as a link between technology use and students'
learning experiences. Without adaptive and reflective interactions, technology utilization has
the potential to lose its pedagogical value. Teachers have a strategic role in designing
participatory and inclusive learning communications. Therefore, strengthening the quality
of pedagogical interactions is key to increasing motivation and learning engagement in
digital learning.
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