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Abstract

This study develops a conceptual framework of a Mediation Model for anthropomorphic 3D avatar prototypes with manipulation on nominal anonymity
to assess undergraduate TVET students’ engagement. This framework addresses six conditions of anthropomorphic avatars with two nominal
anonymity manipulations. Seven propositions are developed for the mediation model: one examines the impact of the relationship between
anthropomorphic 3D avatars and nominal anonymity on student engagement, while the other six examine the mediating effect of social presence,
enjoyment and cognitive burden on the relationship. This study offers insight into mitigating the negative impact on student engagement by observing
other variables.
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1.0 Introduction

Engagement keeps students connected with the learning activities. Student engagement is considered one of the predictors of academic
achievement and soft skills development (Kim et al., 2023). Avatar-based technologies as a pedagogical agent provide an alternative
solution for remote learning with the potential to foster positive communication and enhance the engagement of students in an online
learning environment.

Innovative method for addressing varied learning requirements of undergraduate Technical and Vocational Education and Training
(TVET) students is the development of a conceptual framework for anthropomorphic 3D avatar prototypes with manipulation on the
strategic benefit of deindividuation (nominal anonymity) through the utilization of a Mediation Model. Examining the efficacy of prototypes
in gauging the agentic engagement of undergraduate TVET students and how three variables of social presence, enjoyment, and
cognitive burden mediate the relationship is the purpose of this study. The framework investigates how the visual of an anthropomorphic
3D avatar with different conditions of anthropomorphism and truthfulness, visual fidelity with deindividuation manipulations of nominal
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anonymity, affects undergraduate TVET student’s engagement and uncovers the mediating role of social presence, enjoyment, and
cognitive burden in the relationship. This study primarily contributes a conceptual framework and principles for character design in the
context of avatar-based technology as a pedagogical agent in remote learning.

2.0 Literature Review

A study by bt Nasroddin et al. (2023) in local Malaysian TVET institutions on online platform technologies used for learning has found
that when the online class could not promote positive interaction between students and the lecturer, some of the students exhibited
behaviour of passively listening to lectures instead of taking an active role in discussions. Student's lack of intention to give responses
and feedback on topics discussed during online classes indicates that the learning session is not interesting, not fun and boring to the
students, thereby hindering critical thinking and the development of a growth mindset.

Gu et al. (2024) validate the importance of agentically engaged behaviour among students in which students constructively and
actively contribute to the flow of the instructions received from the lecturer during online class interactions, such as expressing their
preferences, asking questions, and letting the lecturer know what they like, need, and want should be given serious emphasis and
measured. Using avatars as pedagogical agents has effectively assisted in student learning and promoted engagement (Lively & Hutson,
2025).

However, there is a lack of studies and empirical evidence that can measure undergraduate TVET student’s engagement using
anthropomorphic 3D avatars as pedagogical agents since most existing studies on student engagement in TVET institutes in Malaysia
investigated and focused on pedagogical methods other than avatar-based technologies such as Gamification (Ismail et al., 2025) and
e-learning using WhatsApp and Online Video (Mohsin & Halili, 2025). These studies fail to validate the credibility of their empirical
evidence on student’s agentic engagement since the pedagogical methods used most in these studies didn’t involve two-way interaction
between student and lecturer with no projection of social cues (i.e. verbal and non-verbal cues).

Anthropomorphism visual fidelity on an avatar is the degree of visual resemblance to a human in general in the design of an avatar.
On the other hand, truthfulness visual fidelity is the degree of visual resemblance between the avatar and the human user who embodies
the avatar. Both fidelity on anthropomorphic avatars can influence affinity, which results in different psychological experiences for
audiences. However, most existing studies on the avatar’s role in facilitating learning experience or pedagogical agent often focus on
the visual fidelity of realism instead of inspecting the visual fidelity of anthropomorphism and truthfulness (Wenzel et al., 2025). Realism
alone is a bad predictor of eeriness for the uncanny valley effect (Zell et al., 2015), Thus, addressing visual fidelity of anthropomorphism
and truthfulness can identify a safe level of affinity that could avoid eeriness and increase affinity towards meaningful communication.

Seymour et al. (2017) stated that the traditional Uncanny Valley theory primarily used in existing studies to identify and explain the
outcome of affinity cannot validate the empirical findings of an interaction between human and avatar, because the original theory only
theorize and evaluate in the dimension of observation on visual fidelity of still and moving (animated) avatar without taking into account
the dimension of interactivity of interaction with avatar. Evaluating the effect of behavioural fidelity on social interaction without
considering both the visual fidelity of the avatar and interaction aspects can lead to misleading results, as the effects interact. Studies
also revealed the inconsistency in the outcomes of using pseudonyms and orthonyms on avatars. This suggests that further studies on
the differential impact of using nominal anonymity of pseudonyms and orthonyms on avatars are needed to understand more about the
conditions needed to achieve the positive effect on engagement (Yang et al., 2024).

The human-like qualities of anthropomorphic avatars can significantly enhance the benefits of positive interaction. However, different
designs of visual anthropomorphism on avatars are also expected to generate different kinds of uncanniness in users and affect
communication diversely. The diverse impact caused by various levels or conditions of anthropomorphic avatars on student engagement
suggested that this relationship of anthropomorphic 3D avatars in a communication environment could be mediated by other variables
such as social presence (Tsai et al., 2021; Dubosc et al., 2025), enjoyment (Lim & Lee, 2024), and cognitive load (Choi et al., 2024;
Schobel et al., 2019). Nonetheless, there are limited studies investigating the impact of anthropomorphic 3D avatars with manipulation
on the strategic benefit of deindividuation (nominal anonymity) on student’s agentic engagement and educator’s social presence,
enjoyment, and cognitive load simultaneously. These research gaps create three research questions in general as follows:

RQ1: What are the effects of interactions between the condition of visual anthropomorphism on the 3D avatars and

manipulation of nominal anonymity?

RQ2: What are the mediating factors in the relationship between the condition of visual anthropomorphism on a 3D avatar,

manipulation of nominal anonymity and student engagement?

RQ3: How can RQ1-2 and the developed Research Conceptual Framework be tested and evaluated?

3.0 Methodology

The conceptual framework in this study is built upon a mediation model based on a mediation analysis methodology and theoretical
study. To answer RQ1-3, the theoretical framework of a mediation model describes the mechanism that underpins an observed
relationship of direct effect and indirect (mediating) effect between anthropomorphic 3D avatar prototypes and student engagement via
the inclusion of third explanatory variables known as mediator variables, which are social presence, enjoyment and cognitive burden.

56



Abu Samah, S.N.S., et.al., International Conference of Art And Creative Technology Malaysia, IC-ACT2024Kuching, Malaysia, 23 - 24 October 2024, E-BPJ, 10 (SI36), Dec 2025, pp.55-61.

To test and evaluate the propositions and hypotheses, six anthropomorphic 3D avatar prototypes are being developed using the 3D
authoring tool and administered for testing in a live video conferencing platform as embodied avatars for the TVET lecturer.

3.1 Theoretical Framework
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Fig. 1: Proposed Mediation Model of Anthropomorphic 3D Avatar and Student Engagement Relationship
(Source: Author)

3.2 Proposition Development of Direct Effect of 3D Avatar on Student Engagement

Several studies argue that anthropomorphic 3D avatars with anonymity positively affect student engagement. For example, Chen &
Kent (2020) found that via avatar anonymity, regardless of anthropomorphic level, learning activities execution and engagement can be
maximized, thus fostering more authentic communication, increasing confidence and motivation, as well as empowering learners. It is
also revealed that anthropomorphic avatars with pseudonyms and orthonyms as usernames that pass the self-profiling authenticity are
crucial determinants of engagement during information sharing (Yang et al., 2024). Based on these findings, the proposition for the
impact of anthropomorphic 3D avatars with nominal anonymity manipulation on student engagement is as follows:

H1: The study demonstrates a significant interaction effect between the visual anthropomorphism condition of 3D avatars and the
manipulation of nominal anonymity on student engagement (agentic engagement).

3.3 Proposition Development of Mediating Effect in 3D Avatar — Student Engagement Relationship

Humanoid-robot avatars with facial anthropomorphism and usernames that can make eye contact in communication and have the ability
to exchange social cues induce a higher sense of social presence compared to humanoid-robot avatars with facial anthropomorphism
that cannot display eye contact in communication and have a lesser ability to exchange verbal cues and non-verbal cues (Dubosc et al.,
2025). The visual fidelity of anthropomorphism on an avatar helps to induce a higher sense of social presence regardless of the limited
use of non-verbal cues. Real-time interaction using an anthropomorphic avatar with an authentic username improves the perceived
educator’s social presence the most but reduces learning outcome, whereas the timeline-anchored interaction, on the other hand,
improves social presence at no cost of learning performance (Yuan & Gao, 2024). The following is the proposition for the impact of
anthropomorphic 3D avatars with nominal anonymity manipulation on educator’s social presence:
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H2: The study demonstrates a significant interaction effect between the visual anthropomorphism condition of 3D avatars and the
manipulation of nominal anonymity on educator’s social presence (awareness of the others).

Several studies argue that an anthropomorphic 3D avatar with anonymity has the ability to influence student’s enjoyment. For
example, avatar-based interaction that anonymously hides real names effectively alleviates student's negative emotions and activates
positive emotions of enjoyment during video conferencing-based online learning (Lim & Lee, 2024). In other study, the affective design
of smiling faces on anthropomorphic pedagogical agents, games and higher self-similarity with one's avatar are the factors that activate
the positive emotion of enjoyment among students in avatar-mediated learning (Probster et al., 2023). The following is the proposition
for the impact of anthropomorphic 3D avatars with nominal anonymity manipulation on student’s enjoyment;

H3: The study demonstrates a significant interaction effect between the visual anthropomorphism condition of 3D avatars and the
manipulation of nominal anonymity on student’s enjoyment (pleasure).

Studies have shown that the collaborative learning mode of a virtual environment using a virtual humanoid avatar with a real name
reduces cognitive burden and increases learning effectiveness and motivation of the students in the virtual group compared to students
in the real face-to-face group (Cho et al., 2022). Cognitive load was negatively related to task performance, where the participant using
the virtual assistant (avatar) performed better at the task and had a lower cognitive load (Brachten et al., 2020). This indicates that
imbuing an avatar with a visual body and task-related gestures that can express information through speech, gaze and a pointing gesture
can significantly reduce cognitive load and improve co-presence in human-avatar collaborative decision-making. Therefore, the following
is the proposition for the impact of anthropomorphic 3D avatars with nominal anonymity manipulation on student’s cognitive burden:

H4: The study demonstrates a significant interaction effect between the visual anthropomorphism condition of 3D avatars and the
manipulation of nominal anonymity on student’s cognitive burden (extraneous cognitive load).

An interactive online learning communication tool (i.e., Chatbot Tutor) fosters strong student-instructor interactions. It enhances the
instructor's social presence, student engagement and satisfaction in online classes (Tan et al., 2025). Tsai et al. (2021) claimed that
anthropomorphic brand avatars with a high social presence can significantly enhance consumer engagement compared to non-
anthropomorphic brand avatars with a low social presence. This indicates that anthropomorphic profile design can dramatically enhance
the brand avatar's social presence. The outcome of Tan et al. (2025) and Tsai et al. (2021) studies identified that an anthropomorphic
avatar's social presence has the ability and potential to influence student engagement. Therefore, mediating effect of the educator's
social presence on the relationship between the anthropomorphic 3D avatar and the manipulation of nominal anonymity and the student
engagement relationship can be proposed as follows:

H5: The educator's social presence (awareness of others) significantly mediates the relationship between the condition of visual
anthropomorphism on the 3D avatar with manipulation of nominal anonymity and student engagement (agentic engagement).

A study has demonstrated a preference for a human-like avatar over a cartoon-like avatar in the metaverse (Park et al., 2025). This
suggests that visual fidelity design on avatars can be a factor that generates positive emotions. Visually appealing human-like avatars
that can show delicate and natural movements convey feelings and personalities, activate a positive emotional experience, and promote
engagement more (Zhang & Wu, 2024). This suggests that emotive design on avatars helps to trigger positive emotions in students and
encourages engagement. Therefore, the mediating effect of Student enjoyment on the relationship between anthropomorphic 3D avatars
with manipulation of nominal anonymity and the student engagement relationship can be proposed as follows:

He6: The student’s enjoyment (pleasure) significantly mediates the relationship between the condition of visual anthropomorphism on a
3D avatar with manipulation of nominal anonymity and student engagement (agentic engagement).

Choi et al. (2024) study on cognitive processes has found that a pedagogical agent (tutor) with a positive emotion design was more
effective in reducing cognitive load and increasing the motivation of learners to stay engaged in learning activities than a pedagogical
agent with a negative emotion design. However, Schébel et al. (2019) stated that the effect of cognitive burden on student engagement
may differ for each student depending on their prior experience and extraneous cognitive load. Therefore, the mediating effect of
student’s cognitive burden on the relationship between anthropomorphic 3D avatars with manipulation of nominal anonymity and the
student engagement relationship can be proposed as follows:

H7: The student’s cognitive burden (extraneous cognitive load) significantly mediates the relationship between the condition of visual
anthropomorphism on the 3D avatar with manipulation of nominal anonymity and student engagement (agentic engagement).

4.0 Conceptual Framework and Proposed Hypotheses

Concepts are generated, and seven propositions or hypotheses are developed. One proposition investigates the relationship impact of
anthropomorphic 3D avatar prototypes with nominal anonymity manipulation on student engagement, while the other six propositions
look into the mediating effect of educator’s social presence, student's enjoyment, and student’s cognitive burden on the relationship.
The study used data from theories and concepts to shape the conceptual framework.
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4.1 Conceptual Framework
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Fig. 2: Proposed Conceptual Framework of a Mediation Model for Anthropomorphic 3D Avatar Prototypes
(Source: Author)

To investigate the propositions developed in this conceptual framework and test the hypotheses, six anthropomorphic 3D avatar
prototypes (humanoid) that consist of two visual fidelity of anthropomorphism (human, robot) and truthfulness (doppelganger) are used
as pedagogical agents and will be embodied by the lecturer in three TVET institutes. The interaction sessions between students and
avatars are conducted on a live video conferencing platform. The study instruments will be employed to assess the quality of the findings.
3D-RP, 3D-HNP, 3D-HDP, 3D-RO, 3D-HNO and 3D-HDO, which are the components of the Uncanny Valley of Interactivity, will be
examined using the User Experience Questionnaire (UEQ) to evaluate the acceptance of 3D avatar prototypes.

The student engagement in this study examines the agentic engagement, where the student's active role in class discussions and
contributions towards engagement are measured and validated. Recent studies in TVET institutions have critically validated the Four
Dimensions of Student Engagement Model that stresses the importance of a genetically engaged behaviour of students that is crucial
in shaping the educational achievement of students (bt Nasroddin et al., 2023).

In this study, the educator's social presence through an embodied avatar is examined. Based on the Embodied Social Presence
Theory, a significant level of awareness of others in promoting proximity with others is crucial for enhancing educator’s social presence
and promoting online interactions for learning (De Medeiros & Gomes, 2022). Therefore, the educator needs to have a strong social
presence and should consider effective pedagogical methods, such as avatar-mediated communication, that can keep students engaged
and motivated throughout the online classes to enhance student engagement.

Studies have shown that the affective states (emotional) facial design of an avatar, the avatar's ability to project social cues and
higher self-similarity with one's avatar are factors that activate the positive emotion of enjoyment among students, which consequently
affects engagement in avatar-mediated learning (Probster et al., 2023). Thus, to examine the mediation effect of students’ enjoyment
for this study, the Self-Assessment Manikin (SAM) is employed.

Drawing on Cognitive Load Theory, Choi and Lee (2022) have validates that extraneous cognitive load is a negative load that should
be avoided at all costs. It is considered a great hindrance to cognitive processing because it creates a split attention effect, which can
result in a decline in learning. For the learning session to be effective, extraneous cognitive load should be kept as low as possible
during the learning session. However, the effect on cognitive processing due to extraneous cognitive load may differ since it also depends
on the learner's prior experience (Schobel et al., 2019).
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5.0 Conclusion

Avatar-based technologies as pedagogical agents for remote learning are an alternative solution to foster positive communication and
enhance student's engagement in online learning environments. This study introduces a conceptual framework to investigate how 3D
avatars affect student engagement, educator's social presence, student's enjoyment and student's cognitive load. It focuses on 2 visual
fidelity forms: (1) anthropomorphic, examining the visual appearance of 3D avatars ranging from robot-like to human-like, and (2)
truthfulness, examining the visual appearance of 3D avatars ranging from human-like not resembling the user (non-doppelganger) to
human-like resembling the user (doppelganger). This study also focused on the deindividuation manipulation of identity, specifically the
name, ranging from pseudonym (fictitious name) to orthonym (real name). This study only addresses the aspect of agentic for
engagement, the aspect of awareness of the others for educators' social presence, the aspect of pleasure for students’ enjoyment, and
the aspect of extraneous cognitive load for students’ cognitive burden. This study is limited to students from a single course, which may
affect the generalizability of the findings. However, this may enhance the internal validity of the study for similar contexts. This study
provides input and potential solutions for mitigating the negative effect on student engagement by observing the impact of other variables
in the relationship. A straightforward extension of this study would be to expand to other variables of study and the scope of participants
to include a more diverse range of students across different courses and institutions. This will enhance the study analysis and provide
a more comprehensive understanding of the impact of avatar representations on student learning experiences.
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This study generates insight and new findings on mitigating the negative effect on student’s engagement in avatar-mediated
communication learning by observing other variables. Through mediation analysis, this study provides a framework for developing and
accessing avatar-mediated communication technology and the strategic benefit of the deindividuation effect. The framework enables
educators and researchers to determine the design parameters and conditions needed for an anthropomorphic 3D avatar to optimize
pedagogical effectiveness in promoting agentic engagement, which is crucial in shaping students' educational achievement.
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