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Abstract 

Immersive Virtual Reality (IVR) is rapidly gaining popularity as a tool for education 

and professional training. It offers dynamic environments that enhance engagement, 

motivation, and knowledge retention compared to other traditional methods. 

As organizations invest in immersive VR platforms for workforce development and 

vocational training, the lack of clear visual design guidelines for avatars as pedagogical 

agents poses a barrier to implementation. Taking a qualitative deductive-inductive approach 

leaning upon Action Design Research, Cognitive Load Theory and Social Presence Theory. 

This study aims to fill a small part of that gap, studying the difference perceived between 

scenarios with avatars of two different levels of realism as pedagogical agents. 

After going through Three minor design iterations for each part of the developed 

prototype while keeping in contact with stakeholders to determine the best focus areas, two 

identical training scenarios were developed but with two different avatars. One a torso-avatar, 

the other a full body, human-like AI-generated avatar. The scenario was then recorded during 

a walkthrough of the scenarios and presented to the seven participants through Teams 

videocalls that were automatically transcribed. The presentation was followed by a semi 

structured interview to gain a deeper understanding of the effects. The data analysis followed 

a thematic approach, supported by manual thematic coding. 

The results point towards more human-like pedagogical agents benefiting the sense 

of presence and engagement, as well as motivation and focus for learners in VR, getting a 

more emotional connection than towards the less human-like pedagogic agents. However, 

the results do not provide clear evidence of an effect on learning effectiveness, indicating a 

need for further research. 
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Chapter 1: Introduction 

Even though there is a rapid adoption of Virtual Reality (VR) in educational and 

vocational training settings, there is still a notable research gap. Empirical evidence on the 

impact of avatar visual human-likeness within immersive VR-based workplace and vocational 

training environments remains limited. This is particularly evident concerning avatars 

functioning as pedagogical agents (PAs) and their effects on presence, engagement, and the 

overall learning experience. 

1.1 Background 

Immersive virtual reality (IVR) is rapidly gaining popularity as a tool for education and 

professional training. It offers dynamic environments that enhance engagement, motivation, 

and knowledge retention. As organizations invest in IVR platforms for instruction delivery, the 

actual understanding of how users interact with, and respond to, virtual elements, such as 

avatars as PAs, has become a growing priority. In these settings, avatars play a central role 

in facilitating communication, collaboration and instruction (Yuan & Gao, 2023; Paulsen et al., 

2024). They contribute to affecting how learners experience presence and connection (Yuan 

& Gao, 2023). 

Scientific research has increasingly examined how avatar-mediated interactions 

shape the outcome of learning. Avatars can influence emotional engagement and sense of 

presence and motivation, especially when they are designed to support user identification or 

when they are conveying social cues (Pimentel & Kalyanaraman, 2023). Across various VR 

learning scenarios, dimensions of presence, such as immersion, self-presence, and social 

presence, have consistently been linked to greater satisfaction, as well as an increase in 

learning performance and intention to continue using the technology (Xie et al., 2022; Zhang 

& Su, 2025). 

IVR collaborative learning environments highlight the importance of avatar design for 

enabling social interaction, emotional communication, and learner participation. Yet, several 

studies point to that technical limitations, such as low expressiveness or inadequate 

embodiment, can hinder the effectiveness of these interactions (Paulsen et al., 2024; 

Linares-Vargas & Cieza-Mostacero, 2025). Designers often face trade-offs between usability, 

realism, and immersion. This requires thoughtful decision-making when it comes to how 

avatars are implemented with hardware constraints and instructional goals in mind (Boel et 

al., 2024). 

While much attention has been paid towards avatar interactivity and behavior when it 

comes to learning environments, less is known about visual design elements that may 

influence learner engagement, especially in IVR. 
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1.2 Scope 

While research has demonstrated the importance of avatar behavior and interactivity, 

there is a lack of studies systematically examining the impact of avatar visual appearance on 

learner presence, engagement and overall learning experience, such as being a realistic 

human-like PA or a mere minimalistic presence.  

As organizations invest in immersive VR platforms for workforce development and 

vocational training, the lack of clear visual design guidelines for avatars poses a barrier to 

implementation. There is a need to explore alternative visual design options, such as whether 

avatars as PAs should be highly realistic, visualizing the human instructors, or should adopt 

more simplified forms, in an aim to reduce distraction, as well as possible added cognitive 

demands. 

This study seeks to address this gap by exploring how two different degrees of 

realism, when it comes to human-likeness, in avatar design affects presence, engagement 

and the overall learning experience, including the level of cognitive load, in VR-based 

workplace and vocational training environments. Gaining insights into these relationships is 

essential for optimizing the design of effective VR learning environments. 

1.2.1 Research Questions 

Taking into consideration the perceived research gap, the research questions are as 

follows. 

RQ1: In what ways does the visual appearance of an avatar as a pedagogic agent 

affect presence and engagement in learning environments in VR? 

RQ2: What are the perceived effects of interacting with the presence of a more 

human like avatar as a pedagogic agent, compared to a less realistic avatar as a 

pedagogic agent in a VR learning scenario?   

RQ3: To what extent does the visual appearance of an avatar as a pedagogical agent 

impact perceived learning effectiveness and cognitive load in VR environments?   

The hypothesis is that a more human-like PA is presumed to increase the perceived 

sense of presence and immersion and therefore contribute to an improved learning 

experience and more effective learning amongst employees, potentially leading to a stronger 

learning experience. 

1.3 Objectives 

The objectives of this research were to detect how two different levels of avatar 

human-likeness can influence social presence and user engagement during immersive VR 
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learning. Assessing user perceptions of instructional effectiveness and overall learning 

experience in scenarios involving a realistic human-like vs abstract less human-like PA and 

whether more realistic human-like PAs contribute to increased cognitive load. Exploring if a 

higher level of realism potentially reduces instructional clarity. Based on these findings, 

another objective was to form design recommendations for PAs in VR-based training 

environments, based upon empirical user feedback, as well as theoretical insights. 

1.4 Aim 

The overarching aim of this thesis was to evaluate how the visual appearance of 

pedagogical avatars affects users’ experiences within immersive VR learning environments. 

In doing this, the study aimed to determine how PA's degree of visual realism, as far as 

human likeness, impact users’ perceived presence, engagement, learning experience and 

cognitive load. In turn, this aimed to inform evidence-based avatar design for immersive VR-

based workplace and vocational training. 

1.5 Method 

This research employed a qualitative methodology, using a deductive-inductive  

approach, chosen to explore the nuanced and context-dependent experiences of users in VR 

learning environments through a theoretical lens. The deductive aspect was guided by the 

existing theoretical frameworks on immersive learning and Pedagogical Avatars in Cognitive 

Load Theory and Social Presence Theory as well as existing literature. This approach 

directed the development of the interview guide and initial coding structure. Simultaneously, 

an inductive approach was used throughout the analysis phase, allowing new themes and 

insights to emerge directly from the participants experiences, beyond what could be 

predicted by existing theories. This combined approach was chosen to explore and interpret 

nuances in the context-dependent experiences of the participants of the study while 

remaining open to unexpected findings (Bryman, 2016. pp. 21-24). 

Also, this is inspired by and designed based on the Action Design Research (ADR) 

framework (Sein et al., 2011; Haj-Bolouri et al., 2016; Nagle et al., 2023). ADR allows 

researchers to iteratively design, implement, and evaluate technological artifacts in real-world 

settings, making it well-suited for the dynamic development of educational VR experiences. 

This study was initiated by performing a literature search followed by a literature 

review to find and evaluate the most current articles related to the research questions and to 

give a got theoretical foundation to start from. Furthermore, additional articles have been 

found from the chain search of our findings, as well as been handpicked from our own 

previous work. 
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Two prototype VR scenarios were developed and used. 

Scenario A: A training scenario featuring a simplified avatar with minimalistic human-

like features. 

Scenario B: An identical parallel scenario featuring a more realistic, AI-generated, 

human-like avatar 

Both scenarios simulate simplified real-world tasks in a train-setting that is related to 

train operations developed in collaboration with a related employe. Participants watched a 

video recording of a walkthrough of both scenarios. 

The sample population consisted of 8 participants, based on convenience and 

snowball sample methods (Bryman, 2016, pp.187-188). Convenience sampling was used to 

recruit participants who were readily accessible for this study, such as students and 

professionals with some VR experience. Additionally, snowball sampling allowed initial 

participants to recommend others within their networks who had relevant experiences or 

insights. This approach was suitable given the exploratory nature of the study and the 

relatively limited amount of individuals engaged in immersive VR learning. 

Ethical considerations such as University West guidelines, local laws and regulations 

were met and confirmed by participants agreeing in the recording, to an informed consent 

sent to them before partaking in the study (See Appendix 5 – Form of Conscent). 

The data collection method consisted of a semi-structured interview immediately 

following the video of the walkthrough (Appendix 8 – Video link). It was based upon a pre-

created interview guide (See Appendix 4 – Interview Guides). The interviews focused on 

perceived presence and immersion, engagement, cognitive load, the overall learning 

experience and pedagogical avatar visual preferences. Teams automatic transcription tool 

was used during interviews.  

Data analysis followed a thematic approach, supported by manual thematic coding 

(Bryman, 2016, pp. 584-589) and optional use of tools such as NVivo. Emerging themes 

were connected to Cognitive Load Theory and Social Presence Theory in order to interpret 

findings.  

Cognitive Load Theory (Bueno-Vesga et al., 2021, Castro-Alonso et al., 2021, 

Schroeder, 2017) was chosen to explore how avatars appearance may influence mental 

effort and learning efficiency, as well as Social Presence Theory (Biocca et al., 2003; 

Mennecke et al., 2008; Allmendinger, 2010; Dubosc, 2021) to examine how human-like 

avatars shape users’ sense of connection and immersion. Together, these theories provide a 

comprehensive framework for interpreting the study’s findings. 
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1.6 Limitations 

This study was exploratory and limited in both scope and sample size. It involved 7 

participants, based on convenience and snowball sample methods (Bryman, 2016, pp.187-

188). The research focuses exclusively on avatar visual appearance within VR-based 

workplace simulations and does not address any advanced avatar behavior, speech, or AI 

interactivity. Additionally, the findings are context-specific and may not generalize to all VR 

learning environments or pedagogical applications. In addition, the design of the study in 

combination with the prototype’s limitations influenced participant feedback. Participants 

watched a non-interactive, silent video over a Teams online meeting, limiting social, as well 

as instructional, cues also depending on if the participants watched the video on a big 

computer screen or something smaller. 

1.7 Structure of the Thesis 

Firstly, the Introduction provides the background, research aim, objectives and 

scope of this study. It also introduces the methodological approach used and outlines the 

structure of the thesis. The Introduction is followed by a presentation of Literature Review, 

discussing past research and relating to the history of VR and avatars, examining recent 

relevant academic literature. It also presents Cognitive Load Theory and Social Presence 

Theory. In the Method section, the qualitative research design is broken down. Including 

literature review and scenario development details, such as choice of avatar models and 

functionality. It also contains information on participant selection, data collection and analysis 

along with ethical considerations. The Experiment section describes in more detail what 

equipment was used and how the setup with the participants looked. It also describes the 

interview technicalities such as how we recorded interviews etc. The Results section 

presents findings derived from the thematic analysis (Bryman, 2016, pp. 584-589) of 

interviews, conducted to systematically compare participant responses and highlight key 

patterns and insights. It also contains the results of the data collected through interviews. In 

the Discussion section, the findings are analyzed in relation to literature, chosen theoretical 

frameworks and research questions while also taking the original hypothesis into 

consideration. It also further explores theoretical contributions and practical implications. The 

Conclusion summarizes the key findings, acknowledges study limitations, and suggests 

directions for future research on avatar design in a VR-based workplace and vocational 

training environments context as well as recommendations aimed at stakeholders within the 

project. 
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Chapter 2: Literature Review 

This section aims to summarize a selection of existing literature that motivates and 

builds understanding of the research questions and corresponds to the aim of this research. 

To highlight the areas where the most important related work was found, a Venn diagram 

created based upon the findings, visualizing the different themes and sub-themes. 

 
Figure 1 Venn diagram created on canva.com 

 

The Venn diagram will be referred to when presenting recent related work, but first 

there will be a brief introduction to the subject from a more historic perspective. 

2.1 History 

This section aims to put VR and the use of avatars into a historic context  and 

summarizes literature findings on the history of the phenomena of VR and its usage, as well 

as findings on the historic use of avatars, including from before the time of IVR in the form of 

a Head Mounted Display (HMD). 

2.1.1 Virtual Reality 

The origins of VR can be traced back to the 19th century through developments in 

visual perception and early optical technologies. In 1838, Charles Wheatstone introduced the 
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stereoscope, a device that showed two slightly different images to each eye in order to create 

a sense of depth. This invention and its principles laid the foundation for stereoscopic 

displays that are used even in modern VR (Paíno Ambrosio & Rodríguez Fidalgo, 2020). 

Later, Wilhelm Rollmann’s anaglyph technique and Louis Ducos du Hauron’s work on color 

imaging contributed to the progression of three-dimensional visual experiences. In 1936, 

Hugo Gernsback proposed the “teleyeglasses”, an early concept of HMDs for immersive 

television. Even though it was not possible to realize the concept, it marked a step toward 

personal visual immersion (Paíno Ambrosio & Rodríguez Fidalgo, 2020). 

A shift from optical experimentation to more immersive simulation began in the mid-

20th century. In the 1950s, Morton Heilig developed the Sensorama, a device that managed 

to provide multi-sensory experiences using stereoscopic film, sound, vibration, and even 

scent. It aimed to create a more engaging way to experience media (Paíno Ambrosio & 

Rodríguez Fidalgo, 2020). Heilig also invented the Telesphere Mask, which was one of the 

first functional prototypes of an HMD. 

A notable breakthrough took place in 1968 with Ivan Sutherland’s creation of the 

Sword of Damocles, which is regarded as being the first true VR HMD. The system used 

computer-generated wireframe graphics, as well as head tracking, to adjust the display 

based on the users’ movements. Sutherland had earlier introduced the concept of “The 

Ultimate Display”, in which digital environments could simulate physical interactions with 

virtual objects (Chan et al., 2022; Wohlgenannt, 2020). His work became the foundation for 

key VR concepts such as immersion, presence, and real-time interaction (Lampropoulos & 

Kinshuk, 2024; Wang et al., 2023). 

In the 1970s, VR began to move beyond just pure visual systems. Myron Krueger’s 

(1975) Videoplace introduced an interactive environment that responded to users’ 

movements without the need for an HMD (Paíno Ambrosio & Rodríguez Fidalgo, 2020). 

Beyond Krueger’s Videoplace, further progress was seen in the 1980s with the creation of 

DataGlove, DataSuit, and EyePhone by Jaron Lanier and his company VPL Research. 

These devices enabled both body and hand tracking to be possible and helped define VR as 

both a technical innovation, as well as a cultural concept (Hine, 2025; Wohlgenannt, 2020). 

More importantly, early discussion around embodiment in VR was influenced by Lanier’s 

view of virtual reality as a creative and connective place that allowed people to explore 

alternative body schemas (Hine, 2025). 

Despite these major advances, VR through the 1980s and early 1990s remained 

fairly limited to specialized applications due to its high costs and technical constraints. 

Consumer products like Sega VR and Nintendo’s Virtual Boy were released but quickly failed 

to gain any traction due to their low visual quality and for causing motion sickness 
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(Wohlgenannt, 2020). Even with these fails, Cave Automatic Virtual Environment (CAVE) was 

released in 1992 by Caroline Cruz-Neira and her team. Unlike HMDs, CAVE used room-

scale projections to create immersive spaces with improved resolution and comfort (Paíno 

Ambrosio & Rodríguez Fidalgo, 2020). 

The early 2000s was marked by a slowdown in VR development, but improvements in 

graphics hardware and motion tracking proved to be crucial. The Oculus Rift prototype, 

released in 2012 and later acquired by Facebook, brought affordable and high-quality VR to 

a broader market. This led to the release of devices such as HTC Vive and PlayStation VR, 

which expanded VR’s use in fields like education, healthcare, architecture, and heritage 

studies (Lampropoulos & Kinshuk, 2024; Wang et al., 2023; Wohlgenannt, 2020). 

2.1.2 Avatars 

The term avatar, when it comes to virtual environments, refers to a user-created 

digital representation that symbolizes the user’s presence, as well as agency, in a virtual 

world (Davis et al., 2009). Its digital use became widespread in the 1980s and 1990s to 

describe how users represented themselves in an online system. Early digital avatars 

appeared as textual or symbolic representations in multi-user environments, providing users 

with a sense of presence as well as identity (Davis et al., 2009). 

As technologies continued to advance, graphical avatars began to replace purely 

text-based forms of digital avatars. Virtual Worlds (VWs) became increasingly sophisticated, 

even supporting user-controlled avatars with configurable appearances and behaviors. 

Virtual worlds such as Second Life and World of Warcraft became significant technological 

platforms that enabled users to interact both with each other, and the environment. This 

enabled them to overcome physical barriers when it came to collaboration and created new 

forms of social interaction (Davis et al., 2009). 

With the emergence of metaverses in the early 2000s, immersive, three-dimensional 

virtual environments marked a key shift in the history of avatars. Metaverses allowed people 

to not only communicate but also collaborate, play, and engage in commerce, using avatars 

as social proxies (Davis et al., 2009). These environments introduced novel social and 

technical capabilities, such as real-time face-to-face interaction, as well as the ability to 

express ideas and values through avatars. 

There has also been an increase in the use of PAs, on-screen virtual characters, that 

are designed to facilitate learning in a more educational setting. Emerging in the 1990s, PAs 

were developed to provide animated feedback, as well as guidance, and social support 

within computer-based learning systems. Early systems integrated animated characters with 

speech, gestures, and instructional cues in order to support learners, particularly in complex 

fields such as physics or programming (Siegle et al., 2023). These agents did not just deliver 
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content, but also added a social dimension to digital learning, functioning as virtual mentors 

that were helping users in various tasks. 

In more recent years, the visual appearance of avatars also became increasingly 

diverse, adapting to the specific needs of different environments. In entertainment and social 

platforms, avatars often took on stylized, non-human, or cartoon-like forms, reflecting a 

playful and imaginative approach to identity representation. On the other hand, there are 

platforms designed for professional settings that emphasized more human-lifelike avatars, 

often generated from photographs, to support clear communication, social recognition, and 

professional interactions (Hube et al.,2024). The visual fidelity of avatars, from face geometry 

to texture materials, emerged as an important feature, shaping how users perceived 

themselves and others in virtual environments. 

The use of avatars as PAs in recent years has increased and developed alongside 

self-representing avatars, broadening the evolution of avatars. The advances in animation, 

as well as voice synthesis and gesture control, allow PAs to improve in coherence and 

realism, making them more effective in supporting motivation, attention and learning 

outcomes (Siegle et al., 2023).  

To sum it up, avatars have transformed from simple digital markers into sophisticated 

representations with the potential to play an essential role in virtual interaction, as well as in 

educational settings. Their historical development reflects both the technological evolution of 

virtual environments and the social and cultural shifts that have shaped how people 

represent and express themselves in digital worlds (Davis et al., 2009; Siegle et al., 2023; 

Hube et al., 2024). 

2.2 Related Recent Work 

Drawing from the history of VR and avatars, the research questions were addressed. 

Literature findings were based on keywords and phrases extracted from the questions. Key 

conceptual themes within the findings were then identified and presented visually using the 

above Venn diagram. The section below presents the findings, structured upon the Venn 

diagram, and attempts to put them into the context of this thesis’ aims and objectives. The 

research questions were as follows. 

RQ1: In what ways does the visual appearance of an avatar as a pedagogic agent 

affect presence and engagement in learning environments in VR? 

RQ2: What are the perceived effects of interacting with the presence of a more 

human like avatar as a pedagogic agent, compared to a less realistic avatar as a 

pedagogic agent in a VR learning scenario?   
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RQ3: To what extent does the visual appearance of an avatar as a pedagogical agent 

impact perceived learning effectiveness and cognitive load in VR environments?   

2.2.1 Presence and immersion 

This section addresses research questions RQ1 & RQ2 while exploring the nature of 

presence and immersion. 

2.2.1.1 Social Presence and Interaction 

Social presence is a concept commonly used when it comes to understanding the 

efficacy and user experienced quality of mediated communication, particularly when it comes 

to online and virtual learning environments. It is generally defined as the degree to which an 

individual is shown as “real” or “there” when interacting through a virtual space (Yuan & Gao, 

2024). 

There are several factors within virtual environments that can influence the level of 

social presence perceived by the user. Pimentel and Kalyanaraman (2023) mention that the 

ability of VR to create a real sense of being in the virtual environment (telepresence) is the 

key to social presence. However, interaction design plays a crucial role. Yuan and Gao 

(2024) found that enabling in-class interaction with learners in digital spaces, no matter if it's 

real-time or through a timeline, significantly enhances the perceived intimacy when 

compared to no interaction. Yuan & Gao (2024) even state that immersive VR classrooms 

have the potential to contribute to a strong social presence of other learners while Dai et al. 

(2024) pointed out that the type of interaction medium, such as fully immersive VR versus 

non-immersive platforms, greatly can affect perceived presence. Yuan & Gao (2024) found 

that Real-Time interaction, allowing for immediate feedback and conversations, contributes to 

the highest level of social presence and that even non-textual social cues like avatar 

greetings or applause contribute to this sense (Yuan & Gao, 2024). However, it is also 

important to consider some downsides. They also noted that it could distract learners from 

the primary learning content, potentially impacting the cognitive learning outcomes if it is not 

carefully designed. Similarly, Dai et al. (2024) observed that while integrating VR agents to 

enhance voice perception of Text-to-Speech (TTS), indirectly contributing to the social 

experience, its design limitations might compromise student focus, as well as information 

recall.  

The presence and characteristics of virtual humans and agents can thereby 

significantly impact social presence. Pimentel and Kalyanaraman (2023) highlight that even 

just being in the close proximity of a virtual character in VR can contribute to greater social 

connection as well as a heightened level of social presence. In a study by Dai et al. (2024), 

researchers confirm that realism and human-like features of agents are important, as agents 
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who possess more human-like features tend to improve learning. They even appear to foster 

a sense of interaction resembling that with a human being (Dai et al., 2024). However, there 

is also mention of the uncanny valley effect, which is described as the feeling of eeriness that 

emerges when virtual reality agents closely resemble actual humans, attributed to discomfort 

caused by near-human appearance or inconsistencies in realism (Pimentel & Kalyanaraman, 

2023; Dai et al., 2024). Yuan and Gao (2024) on the other hand, found that avatar 

appearance style (realistic vs cartoon) did not significantly influence social presence in their 

study. They did however acknowledge that avatar appearance can impact users’ self-identity 

perception, as well as perceived immersion. This falls in line with Pimentel and 

Kalyanaraman’s (2021) study, that suggest that the identification with virtual characters is 

strengthened when there are similarities, such as shared ethnicity or gender present 

between the user and the other character, as a result enhancing the sense of social 

presence. 

Yuan & Gao (2024) links an increased sense of social presence, in virtual learning 

environments, to several positive outcomes, stating it directly facilitates enhanced social 

interaction among learners. They also state it provides socio-emotional benefits, since feeling 

like one is learning alongside one’s peers can increase motivation, reduce learning anxiety, 

and help reduce feelings of isolation and disconnection that are often associated with online 

learning. Those are feelings that might otherwise have negative impacts on motivation in 

online learning. Their study also confirms that social presence increases engagement and 

interest. In likeness with Pimentel & Kalyanaraman (2023), they also found that learners 

interacting with identifiable peers in shared spaces to whom they can relate has the potential 

to improve attitudes toward others and encourage participation. These effects collectively 

contribute to a more enriching learning experience as students tend to view both the learning 

environment and their peers more positively when social presence is strong. Researchers 

Yan and Gao (2024) have also found that learners prefer online designs that encourage more 

social connection as their study confirmed that Immersive VR classrooms have the potential 

to deliver a strong social presence of other learners.  

2.2.1.2 Multidimensional Immersion in Virtual Reality 

Immersion is generally defined as an objective characteristic of VR technology. It 

refers to the extent to which a VR system can deliver an extensive sensory experience, as a 

result effectively isolating the user from their real-world surroundings and replacing them with 

a generated environment (Liberatore & Wagner, 2021; Paulsen et al., 2024). Boel et al. 

(2024) states that immersion is shaped by technological features such as interactivity, 

realism, graphics, audio, and embodiment. Immersion can also be described as the objective 

level of sensory fidelity that is produced by the VR system (Liberatore & Wagner, 2021). This 
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sensory fidelity is determined by various technical attributes of the system, such as the 

display resolution, the field of view, as well as audio quality (e.g. 3D audio), refresh rate, and 

even positional tracking (Liberatore & Wagner, 2021). For instance, systems like Cave 

Automated Virtual Environments (CAVEs) or Head-Mounted Displays (HMD) with wide fields 

of view and high refresh rates are considered to offer higher levels of immersion when they 

are compared to desktop VR or any other less sophisticated mobile VR setup (Liberatore & 

Wagner, 2021; Paulsen et al., 2024). Pedram et al. (2021) separated non-immersive desktop 

VR setups, where users interact with 3D images via standard computer peripherals, from 

more immersive setups like CAVEs and HMDs. With an HMD, the user is fully immersed and 

completely cut from reality, which is different when compared to desktop VR where the user 

is still surrounded by their real environment (Boel et al., 2024; Pedram et al., 2021). 

Additionally, the inclusion of haptic feedback further enhances the level of immersion by 

providing tactile sensations that are based on the visual and auditory stimuli (Calandra et al., 

2023; Liberatore & Wagner, 2021). 

On the other hand, Perceived Immersion, or presence, is the subjective psychological 

response of the user to the qualities of a VR system. Boel et al. (2024) described presence 

as a psychological state of feeling present in the virtual world that is generated by immersive 

technology. Paulsen et al. (2024) noted that presence, along with interactivity and 

embodiment, is key when it comes to defining the immersive use of VR in an educational 

setting. This involves a sense of spatial presence (being physically in the virtual space), 

social presence (feeling present with other virtual or real entities), and engagement 

(Liberatore & Wagner, 2021; Paulsen et al., 2024). There are also several negative attributes 

that must be taken into consideration when talking about immersion/presence. It is often 

described to have the need for deep mental involvement, as well as the lack of time and real-

world awareness (Liberatore & Wagner, 2021; Xie et al., 2022). 

While a higher level of technological immersion is often assumed to lead to a greater 

sense of presence, the relationship is not always that simple (Boel et al., 2024). Liberatore & 

Wagner (2021) found that technological immersion has a medium-sized effect when it comes 

to presence, with features like user tracking, stereoscopic visuals, and wider fields of view 

(FOVs) having a significant impact. However, other factors, such as the nature of the task, 

the characteristics of the user, and the design of the virtual environment and interactions, 

also play a critical role in shaping the perceived level of presence (Paulsen et al., 2024; Xie 

et. al., 2022). For example, Calandra et al. (2023) highlighted that the passive haptic 

interface can improve the user’s feedback through weight, shape, and other physical 

attributes, as a result enhancing the simulation and potentially the sense of presence. Xie et 

al. (2022) found that learner interaction managed to significantly influence perceived 
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immersion, even more than experimental fidelity. Yuan and Gao (2024) discovered that 

enabling peer interaction (real-time or timeline-anchored) in VR classrooms enhanced 

immersion and social presence compared to no interaction, while avatar appearance style 

(realistic vs. cartoon) had little effect. Pedram et al. (2021) noted one of the downfalls of this 

modern technology being that simulator sickness can be a cost, potentially reducing 

presence, particularly in highly immersive systems while desktop VR induced less perceived 

sickness. 

The level of immersion and the resulting sense of presence are also considered to be 

critical when it comes to seeing how effective a VR application is. A strong sense of presence 

can lead to increased engagement, motivation, satisfaction, and even better learning 

outcomes (Calandra et al., 2023; Paulsen et al., 2024; Pimentel & Kalyanaraman, 2023; 

Zhang & Su, 2024). Zhang & Su (2024) found that physical presence had a positive impact 

on the perceived usefulness and satisfaction in IVR labs, while self-presence had more 

indirect effects. Boel et al. (2024) also highlighted that presence is a main point to be 

considered for a more satisfactory VR experience. Xie et al. (2022) found that perceived 

immersion had the strongest direct influence on the intention to use VR training systems. 

When it comes to motivation and learning, Calandra et al. (2023) argued that VR training for 

first responders that was enhanced with passive haptics led to increased motivation, 

enhanced learning, and improved training effectiveness. Similarly, Paulsen et al. (2024) 

suggested that collaborative learning in IVR does create an engaging practice-, as well as 

reflection-space. 

2.2.1.3 Co-Presence 

Co-presence is the psychological and social feeling of existing and interacting with 

other people within a virtual setting. It can be perceived as a dimension of social presence, 

which is "the degree to which users perceive other mediated entities, such as virtual 

characters (or avatars), as sharing that space with them (or a sense of 'being with')" 

(Pimentel & Kalyanaraman, 2023, p. 7). Specifically, co-presence involves the sensation of 

"sharing the same physical space with another entity" (Pimentel & Kalyanaraman, 2023, p. 

7). When it comes to group learning in IVR, Paulsen et al. (2024) describe this shared 

experience as one that occurs within an immersive, virtually mediated space, where there is 

a shared goal or a problem which learners must collaborate on. This aligns with the research 

that is aiming to "build a sense of being together in an immersive VR classroom" for learning 

purposes (Yuan & Gao, 2024). These descriptions highlight that co-presence involves more 

than just users occupying the same virtual location. It is fundamentally linked to shared 

intentions and joint activities. The feeling of being together is therefore purposeful and often 



   

 

14 

 

directed towards more common objectives, which forms a vital foundation for more effective 

teamwork in VR. 

The actual experience of co-presence is significantly shaped by how users are 

represented, as well as how they can interact within this shared virtual world. enabling in-

class interaction with peer learners in VR classrooms has been shown to enhance not only 

immersion in the learning environment but also learners' identification with peer avatars, 

thereby helping them develop a stronger co-presence and a more intimate perception of their 

peers (Yuan & Gao, 2024). Huang et al. (2023) gave some useful insight into these 

processes through their study of collaborative mathematic problem-solving in shared VR. 

They observed learners who, represented as avatars, could see and manipulate the same 

geometric shapes, as well as see their collaborators’ avatars and actions on the shapes in 

real time in the shared virtual space. Real-time visibility and interactivity of this kind are 

fundamental. In this context, the avatar is more than just a symbol. It serves as a way to 

share social cues and as a result helps users stay aware of each other by showing where 

others are looking, what they are doing, and how they are interacting with the shared objects. 

Furthermore, Huang et al. (2023) mention that using multiple forms of communication, 

such as speech and gestures, is important when it comes to creating and maintaining a 

sense of co-presence. Their findings suggest that in collaborative contexts, different 

communication methods, and physical actions, frequently align and even complement one 

another. Having a consistent single virtual classroom or shared space where these detailed 

communications can occur smoothly is recommended (Huang et al., 2023). 

Co-presence is also vital for the social and emotional dimensions of VR experiences. 

Linares-Vargas and li-Mostacero (2024) indicate that social elements play a vital role when it 

comes to shaping how users feel and experience the virtual setting. Wu et al. (2021) found 

that using a fully expressive avatar to collaborate in virtual reality affects not only task 

performance but also contributes to the overall sense of presence and, crucially, 

interpersonal attraction between users.  The expressiveness of avatars is a key factor in 

making the presence of others feel more authentic and engaging, as a result strengthening 

the feeling of co-presence. Social interactions, which are a natural part of co-presence 

scenarios, also have a strong influence on emotional reactions within VR, potentially leading 

to experiences that are more engaging, satisfying, and memorable (Linares-Vargas & Cieza-

Mostacero, 2024). 

2.2.2 Engagement 

This section addresses research question RQ1, elaborating on motivational and 

collaborative perspectives of engagement as well as social interactions 
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2.2.2.1 Motivational and Affective Aspects 

VR has been widely recognized for its ability to enhance learner engagement by 

influencing both emotional responses and motivational drivers. Interactive VR environments 

can create authentic emotional experiences, which help create psychologically immersive 

and meaningful learning contexts (Linares-Vargas & Cieza-Mostacero, 2024). It has also 

been proven that learners who report higher levels of immersion are more likely to express 

intent on continuing using VR tools (Xie et al., 2022), highlighting the motivational importance 

of subjective experience.  

Avatars, as central elements of the VR experience, can allow learners to pursue more 

personal goals such as personal achievement, self-value realization, and virtual social 

interaction (Li et al., 2024). It has also been shown that a VR job interview simulation with 

virtual agents can reduce anxiety and emotional strain, offering a safe space for vulnerable 

learners to practice. These shifts are important, as they decrease emotional barriers and 

increase willingness to continue with challenging tasks (McGivney et al., 2024). 

Design notably plays a crucial role in shaping emotional and motivational outcomes. 

Effective VR learning environments often include realistic visuals, game elements, and 

thoughtfully designed PAs. For instance, Boel et al. (2024) found that even a simple 2D 

avatar successfully supported learner involvement and enjoyment in a VR safety training 

game, showing that engagement can be achieved without fully realistic graphics. Avatars 

integrated in VR can also support identity-based engagement by allowing learners to connect 

with diverse representations. In one study, students from an underrepresented minority of the 

population, who interacted with relatable virtual scientists in a VR simulation reported 

increased engagement and more positive attitudes toward a possible career in science 

(Pimentel & Kalyanaraman, 2023). 

 In addition to supporting emotional engagement, VR in general also fosters intrinsic 

motivation through its immersive features. A strong sense of presence is critical for a 

successful VR learning experience (Boel et al., 2023). This sense of presence is associated 

with greater enjoyment, interest, and satisfaction, which are key motivational factors that 

support deeper engagement (Linares-Vargas & Cieza-Mostacero, 2024; Boel et al., 2024). 

2.2.2.2 Collaboration and Social Interaction 

Collaboration in IVR is multimodal, involving speech, gestures, body movements, and 

interactions with virtual objects (Huang et al., 2023). In their study of in-services teachers 

building geometry knowledge in a shared VR space, Huang et al. (2023) found that verbal 

communication often occurred simultaneously with hand gestures and object manipulation. 

They noted that body movements and spatial positioning frequently initiated key collaborative 

movements, highlighting that engagement in VR-based collaboration is shaped not only by 
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what participants say, but also by how they physically and spatially interact with both the 

environment and each other through avatars (Huang et al., 2023). 

They also identified interaction patterns such as directed manipulation, where one 

learner guides another’s action, and switched attention, where learners shift focus between 

shared objects and peers. These patterns demonstrate how learners leverage the embodied 

nature of VR to coordinate activity, share perspectives, and construct knowledge 

collaboratively. The real-time ability to co-manipulate virtual objects transforms individual 

actions into a shared effort, supporting deep collaborative engagement (Huang et al., 2023). 

Expanding this view, Paulsen et al. (2024) gave a concept on collaborative IVR as a 

shared immersive experience in which learners engage together with the problem or goal. 

Their systematic review found IVR being used across disciplines to support not only active 

participation but also reflective learning, often perceived by learners as both engaging and 

motivating. Key aims of collaborative VR activities include building teamwork and 

communication skills, which are supported through scaffolding, via task design or prompts 

(Paulsen et al., 2024). 

Despite these benefits, several challenges to effective collaboration in IVR remain. 

Technical issues, such as usability limitations, can disrupt engagement (Paulsen et al., 

2024). Additionally, the realism of avatars and virtual environments influences the quality of 

social interaction, particularly in terms of non-verbal cues like facial expressions and body 

language (Paulsen et al., 2024; Yuan & Gao, 2024). Although Yuan and Gao (2024) found 

that avatar realism (realistic vs. cartoon) did not significantly affect learning outcomes, the 

ability to perceive social signals remains essential for meaningful collaboration and 

engagement. 

2.2.3 Learning Outcomes 

This section addresses research question RQ3 while exploring different aspects of 

learning outcomes. 

2.2.3.1 Self-Efficacy 

Self-efficacy, or an individual’s belief in their capability to succeed in a specific 

situation, is a crucial factor in learning. Immersive technologies have shown promise in 

enhancing learners’ self-efficacy. McGivney et al. (2024) investigated the impact of a VR job 

interview simulation on justice-involved jobseekers and found that while simulation 

significantly reduced the negative emotions like anxiety, it did not consistently lead to an 

increase in their interview self-efficacy beliefs as measured by a standardized scale. 

However, many participants self-reported feeling more confident after the VR experience. 

This distinction suggests that while VR can positively impact emotional states that are related 
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to performance, translating this into measurable changes in deeply held self-efficacy beliefs 

might require more targeted or prolonged interventions (McGivney et al., 2024). 

In educational contexts, Pimentel and Kalyanaraman (2023) found that students who 

felt a stronger connection with virtual scientists developed more positive attitudes toward 

science and were more likely to envision themselves as future scientists. This effect was 

especially pronounced among female and African American students, when the avatars 

resembled someone with their own background, highlighting the potential of VR to support 

identity formation and motivation through relatable virtual role models. 

In the context of VR training systems for more technical skills, Xie et al. (2022) found 

that computer self-efficacy, a user’s confidence in their ability to use computers, had an 

influence on their intention to use VR training systems. To be more specific, computer self-

efficacy had a direct positive influence on perceived ease of use, which as a result, together 

with other factors, affected the intention to use the system. This highlights that a foundational 

level of confidence with technology can be a precursor to effectively engaging with and 

benefiting from VR learning environments. Furthermore, Dai et al. (2022) noted that 

embodied agents in a tutoring role had an impact on low achievers’ perceived science self-

efficacy beliefs. 

2.2.3.2 Increased Recollection 

The ability of immersive environments to enhance memory and knowledge retention 

is another significant aspect of learning outcomes. Dai et al. (2022) found that immersion in 

virtual reality environments aided in information recall when compared to traditional computer 

learning. Liberatore and Wagner (2021) also noted in their systematic review that VR training 

systems have been shown to strengthen learning outcomes and induce improved knowledge 

retention, particularly in educational scenarios that are risky or inaccessible in the real world. 

Studies on PAs also touch upon recollection. For example, a paper by Dai et al. (2022) 

assessed learning outcomes through free recall and recollection tasks when using PAs. 

While their broader review indicated that many studies assess retention, often through 

multiple choice questions (MCQs) or written recall tasks, they also caution that MCQs might 

be sufficient for lower levels of knowledge but less suitable for higher knowledge levels or 

long-term retention. The novelty and engagement factor of VR can also contribute to more 

memorable learning experiences, potentially leading to better long-term recollection of the 

learned material according to Boel et al. (2023). 

2.2.4 Summary of Related Recent Work 

In conclusion to the above, the reviewed literature highlights how IVR environments 

can significantly enhance learning and learning outcomes, through improved presence, 
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immersion, and engagement. However, the majority of the articles reviewed do not 

specifically address the role of PAs in such immersive VR environments. 

Social presence, the feeling of being “with” others in a virtual space, is strengthened 

through real-time interaction, avatar design, and shared virtual spaces (Yuan & Gao, 2024; 

Pimentel & Kalyanaraman, 2023). This in turn has the potential to foster motivation, 

collaboration, and reduced feelings of isolation (Yuan & Gao, 2024). Immersion is influenced 

both by technical features (HMDs, audio, haptics) and user-centered design, and it plays a 

critical role in enhancing perceived presence, emotional engagement, and user satisfaction 

(Liberatore & Wagner, 2021; Pedram et al., 2021; Boel et al., 2024; Paulsen et al., 2024). 

Importantly, co-presence, the sense of occupying a virtual space with others, is facilitated by 

multi-modal communication, as well as avatar visibility, and shared tasks (Huang et al., 2023; 

Pimentel & Kalyanaraman, 2023), all of which contribute to more effective collaboration. 

From an engagement perspective, VR fosters intrinsic motivation by providing 

emotionally rich, interactive environments (Linares-Vargas & Cieza-Mostacero, 2024). 

Avatars also support identity-based and affective engagement, especially when learners can 

relate to their virtual companions (Pimentel & Kalyanaraman, 2023). Collaborative learning in 

IVR is also supported through synchronized gestures, as well as speech and spatial 

interaction, but is also dependent on technical and design factors (Huang et al., 2023; 

Paulsen et al., 2024). 

In terms of learning outcomes, IVR can positively influence self-efficacy, especially 

when learners can connect with relatable avatars (Pimentel & Kalyanaraman, 2023). 

Although VR can help reduce anxiety and improve emotional states (McGivney et al., 2024), 

lasting improvements when it comes to self-efficacy require more prolonged or targeted 

interventions. Furthermore, immersive environments enhance recall and knowledge 

retention, particularly in more complex or risky learning contexts (Liberatore & Wagner, 2021; 

Dai et al., 2022; Boel et al., 2023). 

2.3 Theory and Research Approach 

To motivate the choice of theories and research approach, this section presents 

literature findings on the theories and research approach chosen for this paper. 

2.3.1 Cognitive Load Theory 

Cognitive Load Theory (CLT) serves as a foundational theory through which to 

examine how the visual complexity and realism of an avatar may influence the learners’ 

ability to process instructional content in IVR environments. CLT puts an emphasis on the 

importance of managing cognitive resources effectively during learning by minimizing 

irrelevant cognitive load, which arises from design features that are not necessarily essential 
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to our task. In context of VR, this is particularly relevant when using avatars as PAs, whose 

design may either support or hinder the learning process. For example, Castro-Alonso et al. 

(2021) conducted a meta-analysis ranging from school children to young adults and found 

that simpler 2D PAs led to better learning outcomes that more visually complex 3D PAs. This 

supports the idea that visual realism can introduce unnecessary detail, potentially 

overwhelming the learner’s working memory. 

Schroeder (2017) further examined this issue by comparing learning with and without 

a pedagogical agent. His study found no significant differences in learning outcomes or 

reported mental effort, suggesting that the presence of a visual agent alone cannot increase 

cognitive load. However, the finding also implies that any beneficial or detrimental effects 

may depend on the design of the agent and its alignment with the goals. This reinforces the 

need for intentional design choices when it comes to incorporating avatars as PAs in VR 

educational settings. 

In IVR context specifically, cognitive load is not only about visual complexity, but also 

about how effort and frustration may impact engagement. Bueno-Vesga et al. (2021) 

demonstrated that two dimensions of cognitive load, effort and frustration, significantly 

predicted students’ cognitive engagement in VR learning environment. If avatars or scenarios 

create too much demand or cognitive tension, learners may disengage from the task, even if 

they remain physically immersed. 

2.3.2 Social Presence Theory 

Social Presence Theory (SPT), originally proposed by Short et al. (1976) (Biocca et 

al., 2003), refers to the extent at which a place allows users to experience others as being 

psychologically present. In virtual learning environments, particularly those using IVR, this 

sense of social presence becomes fundamental, as avatars as PAs serve as the primary 

medium through which learners can interact. A key point of social presence is the degree of 

avatar anthropomorphism, the extent to which avatars appear human-like, which can 

significantly influence any emotional engagement, as well as cognitive immersion, and 

motivational outcomes.  

Allmendinger (2010) emphasized that nonverbal cues, such as gestures and facial 

expressions that avatars convey greatly enhance users’ feelings of being present with others. 

These nonverbal signals not only facilitate smoother communication and collaborative 

learning but also support emotional bonding. This ultimately leads to improved learner 

engagement and satisfaction. Similarly, Dubosc et al., (2021) explored the influence of avatar 

anthropomorphism, as well as the task type on social presence, in IVR environments. That 

study revealed that while facial realism alone did not significantly affect social presence, the 

type of task had a profound impact. Negotiation tasks, which require higher levels of 
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interaction and understanding, produced a stronger feeling of co-presence and perceived 

comprehension when compared to more asymmetric collaborative tasks. This finding 

suggests that social presence is not just a function of avatar realism, but that is also 

connected to the demands of the interaction itself. When applied to educational contexts, the 

interplay between avatar design and instructional activities becomes critical when it comes to 

optimizing learning outcomes. 

Mennecke et al. (2008) introduced another dimension of SPT, which is Embodied 

Social Presence (ESP) theory. Arguing that the avatar acts as an embodied extension of the 

user, enabling more authentic and meaningful social interactions in virtual environments. 

According to ESP theory, the embodied representation, in this case a self-representative 

avatar, serves not merely as a visual cue but also as an active tool that encourages more 

spatial, emotional, and cognitive engagement. By embodying social actors within a shared 

virtual space, avatars contribute to higher levels of cognitive engagement, as a result 

enhancing the sense of being there. 

2.3.3 Summary on Theory and Research Approach 

Considering the findings on CLT, the visual and interactive characteristics of avatars 

must be carefully adapted to the context and managed to avoid unnecessarily increasing 

cognitive load. While avatars can be powerful pedagogical tools, poorly designed or overly 

realistic avatars may become distractions rather than aids, especially in high-IVR settings 

(Bueno-Vesga et al., 2021, Castro-Alonso et al., 2021, Schroeder, 2017). As noted by 

Castro-Alonso et al. (2021) and Schroeder (2017), avatars that are overly detailed or poorly 

designed human can impose unnecessary visual complexity, increasing cognitive load and 

diverting learners’ attention from the instructional material. Furthermore, the uncanny valley 

effect, as described by Pimentel and Kalyanaraman (2023), can lead to discomfort and 

reduce identification when avatars appear almost, but not quite, human. 

To conclude the findings on SPT, these perspectives emphasize the critical role of 

avatar appearance and interactional context when it comes to shaping users’ experience of 

social presence. This theoretical foundation is an asset when it comes to examining how 

different levels of avatar realism impact learners perceived engagement, as well as sense of 

connection, and perceptions of learning effectiveness with VR educational environments.  

Considering the principles of ADR, and the characteristics of PADRE methodology, 

this combined framework make it both a theoretically and practically appropriate foundation 

for investigating how the visual and interactive features of avatars influence the learning 

experience in IVR. 
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2.4 Summary 

Taking everything into consideration, the literature review provides a comprehensive 

theoretical foundation for investigating how avatars’ visual appearance influences presence, 

engagement, and learning outcomes in IVR learning environments. 

RQ1 and RQ2, which focus on presence and engagement, are deeply rooted in SPT. 

Literature confirms that avatar-based interaction in VR can shape users’ perceived presence 

and engagement. Realism and human-like features of avatars have also been associated 

with increased emotional connection, as well as social bonding (Allmendinger, 2010; Dubosc, 

2021), yet findings also reveal nuanced outcomes. For example, while Dai et al. (2024) and 

Pimentel and Kalyanaraman (2023) emphasize the benefits of human-like features, while 

Yuan and Gao (2024) report that avatar realism had a limited direct effect on social presence, 

but influenced self-identity perception. These contradictions suggest that realism alone is not 

enough and that factors such as task type and communicative affordances also play a big 

role. This aligns with ESP (Mennecke, 2010), which suggests that avatars function as both 

cognitive and emotional extensions of the user. 

Literature also connects RQ1 to motivational and affective engagement. IVR has 

been shown to bring out high levels of emotional involvement and intrinsic motivation, 

particularly when avatar design supports identity-based connection and offers social 

interactivity (Li et al., 2024; Boel et al., 2024). Furthermore, studies say that realism is not the 

sole predictor of engagement, the design alignment with user expectations and pedagogical 

goals is also, if not more, important (Boel et al., 2024).  

RQ3, concerning learning effectiveness and cognitive load, is well-grounded in CLT. 

Research indicates that avatar complexity can either support or hinder learning depending on 

its visual and functional design. More human-like avatars may increase immersion and 

perceived presence but may also introduce extra cognitive load if not carefully designed with 

the intended user in mind (Castro-Alonso et al., 2021; Schroeder, 2017). Bueno-Vesga et al. 

(2021) further reveals that frustration and mental effort, which are dimensions of cognitive 

load, can significantly impact cognitive engagement, suggesting a balance must be created 

between the human-likeness of the avatar and cognitive manageability in relation to the 

context. 
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Chapter 3: Method 

 This section describes the qualitative, deductive-inductive methodological approach 

used to explore the research questions within the aim and objectives of the study. The 

deductive-inductive approach enabled us to explore patterns and generate insights directly 

from the participants’ experiences through a theoretical lens and build on that theory from our 

findings (Bryman, 2016. pp. 21-24). The selected methods were guided by the study’s 

theoretical foundation and prior work, focusing on avatar design in VR-based workplace and 

vocational training environments. To explore the impact of avatar human-likeness as PAs, the 

research utilized a combination of literature review, prototype development and thematic 

analysis of data gathered through semi structured interviews following an experiment of 

showing a video walk-through of the prototype (Appendix 8 – Video link ). 

The methods were shaped by the development of two identical scenarios in Unreal 

Engine 5.4, allowing for a controlled comparison between two different PA designs. The 

design and prototype testing procedure were further structured using principles from ADR, 

providing a systematic approach to prototype development and iterative evaluation. 

The following sections provide a comprehensive overview of the methods applied, 

beginning with the literature search and its findings, followed by the development of the 

prototype and the methods used for gathering data thematically categorizing it and analyzing 

the findings. 

3.1 Literature Search 

In creating a well-informed background for this study, the first step was to do a 

literature review. This work began by closely analyzing the research questions to extract the 

core concepts, as well as deciding relevant themes. The study's original focus was on how 

the visual design of avatars, in the role of PAs, affects the user experience and learning, 

within IVR environments. This included investigating how two different levels of avatar 

human-likeness might impact users’ sense of presence, immersion, engagement, and 

perceived learning effectiveness. Regrettably, limitations in prototype development moved 

the study's focus to VR in general. However, the decision was made to keep the word 

immersive in the search, since it is closely tied to presence and VR in general. 

3.1.1 Keywords and Phrases 

In extracting key words and phrases from the research question (RQ) the following 

color-coding approach was taken: 
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RQ1: In what ways does the visual appearance of an avatar as a pedagogic agent 

affect presence and engagement in learning environments in VR? 

 

RQ2: What are the perceived benefits of interacting with the presence of a more 

human like avatar as a pedagogic agent, compared to a less realistic avatar as a 

pedagogic agent in a VR learning scenario? 

 

RQ3: To what extent does the visual appearance of an avatar as a pedagogical agent 

impact perceived learning effectiveness in VR environments? 

 

By breaking these research questions down, three broader initial core themes were 

identified: 

1. Pedagogical roles of avatars in VR learning context, affecting presence, immersion 

and engagement. 

2. Avatar characteristics (particularly appearance and realism) 

3. Psychological and educational outcomes (such as collaboration, knowledge 

recollection and perceived effectiveness) 

Identifying these themes allowed the definition of a clear direction to follow for the 

literature search, ensuring that the review would directly address the constructs that were 

clearly outlined in the research questions. From this systematic isolation of elements, a 

foundation for choosing keywords was created, finding relevant synonyms, and constructing 

effective search queries. Tables of keyword synonyms that were used for the literature review 

search can be found in Appendix 1 – Keyword Synonyms Tables, whereas the constructed 

search queries can be found in Appendix 2 – Search Queries. 

3.1.2 Inclusion Criteria 

To specify the search criteria, an inclusion/exclusion table was created. This table 

provides the necessary information about the limitations in the search. 

 

Primary 

Inclusion Criteria 

Exclusion 

Criteria 
Exclusion reasoning 

2019-2025 -- 

Recent research articles. Since this is 

a relatively fresh research area, older 

articles will be less relevant. 

Peer reviewed 
Reports, most 

conferences and 
Due to the scientific value 
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Scientific articles proceedings 

English Language 

Any language other 

than English 

Excluded due to the risk of text 

misinterpretation 

Full text -- 
Because of access to full text 

information that is needed 

Relevant Articles 

The subject is not 

relevant to research 

questions 

Due to articles not corresponding to 

the research questions 

Articles following 

the IMRaD 

structure 

Articles not following 

the IMRaD structure 

Having articles with IMRaD structure 

(Introduction, Method, Results, 

Analysis and Discussion) helps us 

review literature efficiently, build 

strong arguments, and identify 

research gaps. Information in them is 

presented in a clear, systematic, and 

credible way. This is not possible with 

articles that do not follow the IMRaD 

structure. 

3.1.3 Databases 

Databases Academic Search Premier, Business Source Complete, and ERIC were 

selected and all accessed through EBSCOhost, linked from University Wests webpage, as 

well as Springer Link, that was also a primary database for locating relevant literature. These 

platforms were chosen for their strong coverage of interdisciplinary research which is 

relevant to education, psychology, technology, and communication. All these fields cross 

paths with this study of avatar design in (immersive) VR learning. Academic Search Premier 

and Business Source Complete offered access to needed peer-reviewed articles that discuss 

user engagement, and application of VR technology in learning and organizational contexts. 

ERIC provided more educational-focused research, particularly with studies involving PAs. 

SpringerLink was included for its comprehensive collection of research in computer science, 

human-computer interaction (HCI), and educational technology. 
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3.2 Prototype Development and Evaluation 

Action Design Research (ADR) is a research methodology that is designed to 

integrate the construction of IT artifacts with real-world organization problem-solving through 

iterative cycles of building, intervention, and evaluation (BIE) (Sein et al., 2011). ADR 

emphasizes the simultaneous shaping of artifacts, as well as organizational practices. This 

methodological orientation aligns well with qualitative and deductive-inductive research 

paradigms, which prioritize situated understanding, as well as theory generation and co-

evolution of research constructs.  

In the domain of IVR learning environments, where the design of avatars as 

pedagogical agents involves both technological and experimental dimensions, ADR offers a 

valuable solution for examining how design decisions may influence user perceptions such 

as presence, engagement, and perceived learning effectiveness. 

Furthermore, the Participatory Action Design Research (PADRE) model developed by 

Haj-Bolouri et al. (2016) extends the ADR methodology by incorporating additional principles 

from participatory action research and participatory design. PADRE puts an emphasis on 

collaborative reflection, co-design, and iterative learning cycles that apply stakeholder input 

outside of the research process. This extension is particularly well suited for educational 

technology studies that require responsiveness to user experience, affective engagement, 

and pedagogical authenticity. The PADRE model supports the emergence of design 

knowledge that is both contextually grounded and generalizable, as a result addressing 

complex, socially embedded problems in learning environments (Haj-Bolouri et al., 2016).  

Moreover, recent applications of ADR in higher education contexts further showcase 

its ability to promote methodological learning-by-doing, as well as accommodate the 

challenges of real-time iteration. For instance, Nagle (2023) documented how ADR can be 

employed within structured, yet flexible, pedagogical frameworks in order to guide 

researchers through the uncertainties of practice-based inquiry. This allows for more robust 

academic contributions alongside more meaningful organizational impact. In this project, 

ADR was applied to guide the iterative development of the VR prototype. Although each 

iteration where merely based on input from one or two assessors per cycle of design, the 

method remains applicable as it emphasizes continuous refinement through cycles of design, 

feedback and adjustments. 

The prototype development was anchored in an ongoing collaborative project 

between SJ, Tenstar Simulations AB and University West. Previous meetings and 

presentations of earlier prototypes provided a foundational understanding of the project 

objectives, while direct input from SJ through e-mail correspondence (See Appendix 3 - 

Correspondence) further informed the selection of training scenarios considered relevant and 
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useful for operational contexts. This input guided the decision-making process regarding 

what specific scenarios to develop for this study. 

Building on these insights and aligned with the research questions, the prototype 

development focused on creating two distinct scenarios within a controlled train wagon 

environment in VR. Both scenarios were developed in Unreal Engine 5.4 and featured two 

different avatars in the role of PAs, enabling the comparative analysis between a less human-

like PA with a more realistic and human-like PA in the same instructional role. 

The train wagon setting was adapted from an existing Unreal Engine training 

simulation prototype and subsequently refined to accommodate the two user scenarios 

identified through e-mail correspondence with SJ (See Appendix 3 - Correspondence). The 

following sections outline the iterative development process, including design considerations, 

scenario structuring, and refinement. 

3.2.1 Basic scenario build 

The first iteration of the prototype included migrating the train components from the 

earlier project in Unreal Engine to the new project and setting up the interior environment and 

surroundings. 

 Figure 2 Train exterior from an earlier 
Unreal Engine project 

 Figure 3 Train interior from an earlier 

Unreal Engine project 

    

The surrounding landscape was added to the scene, aiming to provide a more 

realistic feeling without contributing to excessive detail that could cause possible cognitive 

overload, and lower the hardware performance. This was accomplished by adding box 

panels with AI-generated (https://www.canva.com/ai-image-generator/) images, corrected 

and adjusted using Gimp, surrounding the scene. Some details, like grabbable luggage and 

animated sliding doors were added. The scenario was then assessed by the authors and a 

voluntary observer. Notes were taken on possible adjustments and improvements before 

starting the next iteration according to the ADR method. 
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3.2.2 Avatars Representing Pedagogical Agents 

Aiming to compare two identical scenarios with different avatars as PAs, where one is 

more human-like and one less human-like, the strategy was to develop a learning scenario 

where the Pedagogic Avatar would give instructions for one, or a few, simple tasks. The 

participants would follow the instructions to finish the task. 

The first Avatar, with a less human-like appearance, was the Torso-character used in 

the Tenstar Simulation AB software, that this project was kindly given access to. The vest 

was originally yellow. Following a meeting with SJ where an orange SJ-vest was mentioned 

as a desirable feature, the vest was modified to better suit the train scenario by making the 

vest orange and giving it the SJ logotype. This included adjusting all the related .png files in 

Gimp. The Torso avatar was then converted to a blueprint to support further functionality. 

To create the second character, different AI models were first tested. One for creating 

a basic 2D image of a conductor in an orange vest, using deepai.org. In huggingface.co, the 

image was then converted into a 3D asset. Through mixamo.com, a skeleton and basic 

animations could then be added. However, without a lot of fixing in Blender 4.4, the character 

seemed too unrealistic to represent the more realistic avatar needed. Then a second 

character was created using Make Human (MPFB) in Blender 4.4.  Issues with importing 

materials and textures properly to Unreal Engine did, however, slow the process down quite 

considerably, and animations would have to be made manually. A third avatar was developed 

by prompting AI in meshy.ai for a t-posed 3D character with specified human characteristics. 

 

 
Figure 4 Avatar iteration 1 – AI-generated  
rejected for wrong positioning of arms. 

 
Figure 5 Avatar iteration 2  
rejected – Created with 
Make Human in - Blender. 

 
Figure 6 Avatar iteration 3 – 
Accepted - the second avatar 
created by a prompt in meshy.ai 

The character was then uploaded to mixamo.com and given basic bone structure and 

animations to use with the character. This is not the optimal solution for a more realistic 

avatar, but limitations in time and technical knowledge caused compromises. It worked well 

uploading to the Unreal Engine project and was a major time saver. The two Avatars 
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representing PAs were then assessed by the authors and yet another independent observer, 

and it was agreed upon to use the two existing Avatars for the prototype. 

3.2.3 Learning Sequence 

Three different short learning scenarios within each level were considered. The first 

possible scenario was to make sure a wheelchair had the brakes activated when parked in 

front of its elderly user. The second was greeting a passenger and scanning a ticket QR-code 

on his phone and the third one involved a passenger falling to the floor and locating and 

getting the heart starter and holding it close to the person until it gets up again. A possible 

fourth option would be luggage blocking the exits that needed to be put in the luggage 

compartment. 

After consultation with an employee at SJ the learning scenario, greeting the person 

with a wheelchair with an addition of practicing soft skills like greeting passengers by name 

was refined to align with the feedback. The second scenario of helping the woman with a 

heart attack, was also agreed upon, although the initial vision included the scenario to 

exactly replicate the existing real-life training already existing.  

3.2.4 Adding the logic 

With the limited timeframe, bubble widgets, floating mid-air, were created for 

communicating instructions instead of implementing text to speech. They would get triggered 

by the user when hitting a hidden collision box, when the user got close to an area where it is 

possible to interact with the environment. 

 

 
Figure 7 An image if the passenger with a wheelchair saying 
thank you, after a box trigger on the break handle is triggered. 
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Figure 8 An image if the blueprint for the first box trigger, steering the timeline for the avatar chat bubbles 

During the training session, the PA follows by gliding along in front of the user.  

 
Figure 9 Image of practicing soft skills by greeting by 
name, from first scenario. 

Figure 10 Image of practicing soft skills by greeting by 
name, from second scenario. 

 

 

 

 Figure 11 Image of first scenario with the old lady falling down with a heart attack 
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Figure 12 A blueprint for the box trigger by the old lady with a heart attack 

3.2.4 Reflections on Prototype Development 

For each iteration during the development phases, feedback was gathered and 

assessed to improve and further develop the prototype. Some of the improvements 

suggested were incorporated into the design as simplified visual representations, suggesting 

further development possibilities. Since time was limited and the core of the project was 

mainly dependent upon two different avatars to compare, the scenario itself is merely to be 

viewed as a possible suggestion for direction within further development. 

In hindsight, and if more time had been available, more and larger iteration steps 

would have been included in line with ADR, together with larger proper assessment meetings 

incorporating the stakeholders involved in the overarching project. 

3.3 Choice of participants 

Our primary choice of participants from relevant backgrounds was not satisfied, 

therefore a convenience and snowball sampling (Bryman, 2016, pp.187-188) of 8 

participants from various backgrounds were chosen. Some were asked if they wanted to 

participate, and the rest were asked by other participants if they wanted to contribute and 

then volunteered. However, one booked appointment was cancelled and thereby excluded 

from the study. Therefor the ending results contain interviews from 7 participants. This was, 

however, not considered to affect the ending result as the original aim for 5 - 10 participants 

was still met and a total of 198:04 minutes of interview material was automatically 

transcribed. 
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See the table below for further details on interviews: 

Participant Interview Length 

1 21:58 

2 26:53 

3 24:24 

4 30:07 

5 24:31 

6 28:37 

7 41:34 

Total minutes: 198:04 

 

3.4 Ethical Considerations 

This study prioritized ethical research practices, including informed consent, as well 

as participant and data security. 

Participants were fully informed about the purpose of the study, their right to withdraw 

at any time without repercussion, and the confidentiality of their personal data. Participation 

in our study was entirely voluntary and was based on the informed consent that was obtained 

by e-mailing each participant a detailed consent form (See Appendix 5 – Form of Conscent) 

before the interview that they then agreed upon in the recording of the interview. 

Interviews were conducted through Microsoft Teams video meeting and recorded via 

Teams transcription functionality, using University West’s institutional accounts. In line with 

Bryman (2016, pp. 125-128), the decision on what data to collect was guided by the specific 

aims of this study. All transcripts that were collected were securely stored on University 

West’s OneDrive and retained only for as long as necessary for the purposes of this study. All 

collected transcripts were anonymized prior to analysis and publication in order to protect 

participant identity. To ensure strict confidentiality and compliance with data protection 

standards, no personally identifiable information (names & gender etc.) will be recorded. All 

procedures will comply with the national ethical research standards (Swedish Research 

Council, 2017), as well as the ethical guidelines establish by University West (University 

West, n.d.). 
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3.4 Data Collection and Analysis 

This section will describe in detail the procedures for collecting and analyzing the 

data in this study, starting out with the procedures for collecting the data. 

3.4.1 Data Collection Procedures 

Data for this study was collected through semi-structured interviews, a method that 

allows the researcher to prepare guiding questions, that does not need to be asked in 

sequence and lets the interviewer ask further questions for extra depth, while still enabling 

participants to express their views freely (Bryman, 2016, p. 201). The interviews were 

conducted via Microsoft Teams, enabling a flexible and consistent virtual setting for all 

participants. A total of seven interviews were carried out, each scheduled individually, in order 

to accommodate participant availability and ensure a focused, disturbance-free environment. 

The interviews were guided by a pre-developed interview guide that was aligned with our 

research aims (See Appendix 4 – Interview Guides). After the first two interviews, 

adjustments were made to the interview guide based upon reflections over the flow of the 

interview. However, changes made to the interview guide were considered to have no or little 

effect on the results, as the same questions are still present, only clarified and moved for a 

better flow for the interview (See Appendix 4 – Interview Guides). 

 The Microsoft Teams platform facilitated automatic transcription, which was used to 

generate transcripts for each of the sessions. In order to enhance the participant's 

confidentiality and possibly reduce any potential discomfort with being interviewed, no video 

or sound was recorded. All interviews were conducted using institutional Microsoft Teams 

accounts that were provided by University West, ensuring secure data handling. To maintain 

consistency across interviews, participants were asked to pay close attention to the visual 

impressions they get from the pre-recorded video (Appendix 8 – Video link) of the scenarios 

shown at the beginning of each interview, since there is no sound, then the same set of 

guiding questions were used, and all sessions were conducted by the same interviewer. 

Each interview lasted approximately 20-35 minutes. Following completion, transcripts were 

reviewed and anonymized in order to remove any identifying details before analysis began. 

All data was stored securely on University West’s OneDrive system and was retained only for 

the duration necessary to complete the study. 

3.4.2 Data Analysis Procedures 

When it comes to the analysis of the data, a combination of thematic analysis 

(Bryman, 2016, pp. 584-589) and drawing from the resulting themes from the literature 

review was done while analyzing the data through a theoretical lens grounded in CLT and 

SPT. Thematic analysis (Bryman, 2016, pp. 584-589) was chosen for this study due to its 
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flexibility and suitability for identifying patterns across the transcripts that were gathered. It 

allowed for a detailed interpretation of participants’ answers while maintaining a transparent 

and systematic approach. On the other hand, staying in line with the objectives of this study, 

it was relevant to also align our findings with the themes identified through the literature 

review and presented in the Venn diagram. Therefore, the names of the themes from the 

Venn diagram were also used while grouping together themes from the thematic analysis into 

categories. 

This combination of methods for analyzing the transcripts made it possible to 

integrate the categories and themes that emerged through thematic analysis, with the 

existing themes identified through the literature review, while in addition allowing for new 

themes and categories to emerge through the process. This aimed to give the Discussion a 

better and more connected flow.  

The transcripts were color-coded according to emerging themes that were to become 

considered categories containing the themes of each category and were organized into a 

table of results presented in the results section. For a full table of the results of the thematic 

analysis se Appendix 7 - Table of thematic analysis of interview data.  
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Chapter 4: Experiment 

To perform the experiment, the VR scenario was first developed in Unreal Engine 5.4. 

Once the prototype was in place a video of the scenarios was made while one of the 

researchers played through a simulation of both scenarios. The aim was to make them play 

as identical as possible, starting out with scenario 1, with the torso-avatar, followed by 

scenario 2 with the AI-generated more human-like avatar. The video sequence lasted 3 

minutes and 28 seconds (Appendix 8 – Video link). 

The participants were sent a link to a Teams meeting and a form of consent, with brief 

information on the study included, to read before the meeting took place. The interview was 

offered in English or Swedish. 

The participants were greeted as they joined the meeting. As the meeting recording of 

the transcript was started the participants gave consent according to the form sent them in 

advance. The interviewer first informed the participants to watch the video without sound and 

visually take in the scenarios, and the video was started by sharing the screen during the 

meeting. 

After the video had played, the interview took place according to the semi structured 

interview guide prepared in advance. 

After the interviews the transcripts were checked for accuracy in wording and content. 

The transcripts that were in Swedish were translated before coding. The corrected, 

translated, anonymized and coded transcripts can be found in Appendix 6 - Interview 

transcripts. 
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Chapter 5: Results 

The results of the study are presented in the following section based and structured 

upon the thematic analysis performed on the data gathered through the seven semi 

structured interviews while also drawing from the research questions and the themes 

identified in the literature review. 

First a compressed version of the complete table of themes (See Appendix 7 - Table 

of thematic analysis of interview data) and categories is presented below to visually show the 

structure of the section, then the results are presented each under their own category and 

theme. 

Categories Themes Citations 

     : Presence and 

Immersion 

Spatial Presence 

I felt equally present. I was focused on what I saw 

around me, so I didn’t just follow the avatar, but I 

mostly looked around, especially when I saw 

things happening in front of me. 

Participant 5 

Social Presence 

When it was a human, then  you're more likely to 

get engaged with what's happening. 

Participant 1 

Co-presence 

When you see avatar like that ..., ...Maybe it's not 

social presence, it's not present with you in that 

time, but you know something in the situations like 

that heart attack, you know it's connected to 

somewhere, You can get a help. 

Participant 7 

Immersion 

 would say yes, it's it also has an effect. 

 Because like this, this human, unlike avatar again, 

makes your brain like clearly defending from being 

immersed into this because it says, ok, it's not 

real. 

 It's like things like that don't exist 

Participant 1 
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     : Engagement 

Motivation 

I think this is very individual, as different people 

react to different stimuli certain people are more 

sensitive to such aesthetic aspects..., ... and for 

them, it might be very important how the avatar 

looks. For me, it didn’t matter 

Participant 5 

Social Interaction 

When it comes to first aid and interpersonal 

interactions, I think virtual reality has no place 

here. Here what is required is a human presence. It 

takes a trainer who can give and receive, who can 

explain the situation, who can provide good 

feedback and especially when it comes to like 

interpersonal interactions. 

Participant 5 

     : Learning 

Outcomes 

Cognitive Load  

Well, the first one was not a complete being. 

So it was a little bit distracting because then when 

I don't see the whole, I guess I need to fill in the 

gaps. 

He didn't have any legs 

Participant 6 

Focus/distraction 

The first is that you put too much focus on that 

there is something wrong with this avatar. And 

then it distracts me directly from my focus on 

learning. 

Participant 2 

Effectiveness 

...I don't think for now avatars doesn't have any 

impact on the effectiveness. 

 They both will have the same effect on the learner. 

Participant 3 
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     : Avatar Visual 

Appearance 

PA Realism 

Yep, it was easier to focus when it was a human, 

because I already know what the human is 

Participant 6 

PA Non-realism 

I did not comprehend from the start, what this 

human is without legs. I just thought wow that’s 

weird, it looks... 

Participant 2 

Suggestions for 

future avatar looks 

I think it's important that it has the whole body, 

whatever, whether it's a robot or a human being, 

so it has a complete like form in some way and 

that it's that it signals what is that person's or like 

avatars role. 

Participant 6 

     : General 

Suggestions 

Possible 

Improvements 

Yeah, more animation and stimulation. 

 And also help people engage like, not, just hold 

the cup maybe. 

Participant 4 

Reactions 

The lady fainted quite nicely. 

 The only thing is was this this, this resuscitation 

machine that went into her into her chest like 

instead of like being. Yeah, so it was also like, oh, 

ok... 

Participant 1 

 

5.1 Presence and Immersion 

5.1.1 Spatial Presence 

 Participants showed no sign of perceiving they might get affected in any noticeable 

way by the PAs appearance. As participant 5 put it, “I felt equally present. I was focused on 

what I saw around me, so I didn’t just follow the avatar, but I mostly looked around, especially 

when I saw things happening in front of me.”, albeit participant 7 showed some confusion 
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with the role of the PA in the second scenario suggesting that the more human like PA might 

have increased the sense of spatial presence. “But in the second scenario I thought it's a 

guy. It's a real guy inside the train and he's trying to help him and he's with him. And in all the 

scenario.”. 

5.1.2 Social Presence 

When it came to social presence, the more human-like PA in the second scenario 

triggered responses indicating a stronger perceived presence. Participants expressed things 

like “When it was a human, then you're more likely to get engaged with what's happening.” 

(Participant 1), “...if you are more immersed in that situation and immersed into that virtual 

reality. Setup. Then you might feel the social presence of that second avatar” (Participant 3) 

and “If it looks like a human being, then it's more easy to understand..., ...I can relate to a 

person talking to me.” (Participant 6). The same participant also stated: 

“Well, I think still human is more, was more easy to relate to as a social presence. 

And usually maybe don't interact with non-human's. If I say that first is a non-human. 

And maybe I need to create a social presence, In that case, more like. An when it was 

a person, it felt that we may be doing that together.” (Participant 6) 

 However, we also received answers stating the looks of the avatar would not make a 

difference. Participant 4 responded, that “I didn't see much difference. Though actually there 

was no difference. “, or even that the first, less human like PA represented a closer social 

presence in that it could easily be distinguished from the other passengers and seemed like 

something that belonged to you. “I thought that the second one is always a guy coming with 

me, but the first one I could say ok, this is not real. It's not coming with me. It's something 

belonging to me, you know, as a robot or something or whatever.” (Participant 7). 

5.1.3 Co-presence 

This is closely related to social presence, however one answer stood out. Participant 

7 stated that “When you see avatar like that ..., ...Maybe it's not social presence, it's not 

present with you in that time, but you know something in the situations like that heart attack, 

you know it's connected to somewhere, You can get a help.” (Participant 7). 

5.1.4 Immersion 

One participant expressed that the PAs appearance influenced the sense of 

immersion “...Because like this, this human, unlike avatar again, makes your brain like clearly 

defending from being immersed into this because it says, ok, it's not real. It's like things like 

that don't exist” (Participant 1) and most of the participants pointed to the same thing. 
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Participant 5 replied that “...the first one kind of gave the feeling that there wasn’t any sense 

of immersion at all, I would say." and Participant 2 when comparing to the first scenario 

answered that “...next time there is a whole human then, and it looks much more reasonable. 

Felt more for real “. Another participant even said that in their opinion “...the details bring you 

more inside the scenario...” (Participant 7) . 

5.1.5 To conclude Presence and Immersion: 

Presence and Immersion are the two staples of how real or life-like experiences 

within VR are perceived. Immersion is often presented as a key for feeling presence. Most of 

the participants in this study agree that a more human like PA contributes to the sense of 

immersion and overall perceived presence. 

5.2 Engagement 

5.2.1 Motivation 

 Participant 1 explained that the avatar “felt like someone that I could know that I 

could meet on the street.” and another participant stated: 

“So, it might be an effect in a in an emotional way, but on the technical part it might be 

the same, but that might be a little bit of extra motivation and my focus might be a 

little bit high if that's the case. If there is an actual person's image in the face of an 

avatar.” (Participant 3) 

 Participant 1 said that “I would definitely be more motivated with the 2nd avatars 

appearance. Like goes without saying, yeah.” Other participants expressed that more 

realistic avatars managed to enhance their ability to remain focused or motivated. Participant 

4 stated that the avatar “has motivated me to learn..., ...like something which is more 

comprehensive like transition from understanding the complicity of some environment or how 

something operates,” while yet another participant had a different opinion: 

“Some people might need a real person in the place of uh teaching them. So, the first 

avatar might not be efficient for them. In that case the second avatar might be much 

better in the way of motivation.” (Participant 3) 

On the other hand, the PA with non-human or abstract characteristics, such as robotic 

features, missing limbs, or unclear facial expressions, were frequently described as 

distracting, unrealistic, or strange. Participant 2 said, “But deffinatelly looks if there is 

something weird or not, so does that mean enemy now then...? Then it will be very unrealistic 

and that distracts instead of that you want to keep going.” Participant 7 said that the 
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difference between avatars has helped with engagement “because I realized I could 

distinguish them from each other.” However, not all participants found the avatar's realism to 

be that important for motivation. Participant 5 said, “The appearance of the avatar?  No, I 

don’t think so,” while also stating: 

“I think this is very individual, as different people react to different stimuli certain 

people are more sensitive to such aesthetic aspects..., ...and for them, it might be 

very important how the avatar looks. For me, it didn’t matter.” (Participant 5) 

5.2.2 Social Interaction 

In relation to social interaction, participant 5 also expressed a preference for human 

presence in emotionally or interpersonally driven scenarios. They explained: 

“When it comes to first aid and interpersonal interactions, I think virtual reality has no 

place here. Here what is required is a human presence. It takes a trainer who can 

give and receive, who can explain the situation, who can provide good feedback and 

especially when it comes to like interpersonal interactions.” (Participant 5) 

5.2.3 To Conclude Engagement:  

Perceived engagement is here defined as how likely the user is to take part in the 

exercises and feel that it is interesting. As far as user engagement, the results indicate that it 

was strongly influenced by the visual appearance and perceived human-likeness of the 

avatar, particularly in relation to motivation and social interaction. Engagement was found to 

increase when the PA appeared realistic and more human-like. Participants described those 

avatars as more relatable and familiar, which made them feel more engaged and they even 

sensed an emotional connection. 

5.3 Learning Outcomes 

5.3.1 Cognitive Load 

Participant 4 said, “I feel the simplified one, it would be an idea for the learning 

experience because it would be to my thinking it would be with more technical content.” 

Furthermore, participant 3 stated that, “if there is not going to be much change in the form of 

avatars... I would prefer the first avatar which was not in human form, just 2D model.” 

However, simplified designs were not universally viewed as beneficial. A majority of the  

participants noted that the lack of a full body was distracting, with Participant 1 stating: 
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“Well, the first one was not a complete being. So, it was a little bit distracting because 

then when I don’t see the whole thing, I guess I need to fill in the gaps. He didn’t have 

any legs.” (Participant 6) 

5.3.2 Focus and Distraction 

As participant 2 put it, “The first is that you put too much focus on that there is 

something wrong with this avatar. And then it distracts me directly from my focus on 

learning.” Also, participant 2 described how certain features made it “Very unrealistic and that 

distracts instead of that you want to keep going,” as well as: 

“It affected me directly negatively, because I, all the focus was on that there is 

something more, on that, that there is something wrong with the avatar, or why it 

looks like this without legs. And that, you lose focus on that there are other things it 

shall do then instead.” (Participant 2) 

Others noted that avatars which looked convincingly human helped shift attention 

back to the task. Participant 2 explained, “There is more focus on other things when the 

avatar looks more like a human then... you may not question why it looks like it looks, but 

focus is placed on other things.” Participant 3 also reflected by stating: 

“Yeah, for sure it will affect because it will look like someone that I know, right. So, it 

might be an effect in a in an emotional way, but on the technical part it might be the 

same, but that might be a little bit of extra motivation, and my focus might be a little bit 

high if that's the case. If there is an actual person's image in the face of an avatar.” 

(Participant 3) 

Not all participants found that avatar design affected focus though. Participant 5 

reported that there was no distraction from either version when stating that “I don’t think the 

appearance itself would affect my experience, it has not. I felt just as focused..., ...on the 

situation,” while participant 3 said “I don't feel anything distracting, and both avatars. It was 

ok for me.” Neither did Participant 4 saying “The guidance through the train, it was the 

same..., So I feel it’s much more the same thing, it doesn't affect.”. 

5.3.3 Effectiveness 

 Participant 3 stated, “I don't think for now avatars doesn't have any impact on the 

effectiveness.  They both will have the same effect on the learner.” This was also supported 

by Participant 6 stating that “... I think for me it wasn't that much difference in Avatar, but 

more an understanding what's happening because in the second part where the lady got the 

heart attack, it was more clear what it's about.” 
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Others expressed a clear preference for more human-like avatars. Participant 3 said 

that “completely designed human form that will be more effective than just having shapes.” 

Emotional engagement was also mentioned as a factor contributing to memory and 

effectiveness as one participant said: 

“I think that any anything that you learn which is also associated with any kind of 

emotion is more easy like to remember. So for that reason I would say more human 

would be better. Even if it's bad learning I think it could be more meaningful. Maybe I'll 

I don't learn as much, but I still remember more.” (Participant 6) 

One participant linked realism to the ability to convey the learning message, stating: 

“Because if they are not real, then he tries to think about what he's going to learn. 

But, if you make it more real, then he will be more engaged. And when he's engaged, 

then you can convey the messages that you want to transfer.” (Participant 7) 

Participant 5 however, emphasized individual variation saying, “I believe it depends a 

lot on how you perceive reality and what is important to you..., ... there are people who 

appreciate a human presence, so they might act based on what they see.” Additionally, 

participant 5 reflected on long-term learning in that “I believe that human contact is still 

extremely important for memorizing, experiencing, and embedding information into long-term 

memory.”. 

5.3.4 To Conclude Learning Outcomes 

For a learning experience to be effective in some means it is necessary to measure 

learning outcomes. The results in this study show that how the participants perceive the 

learning outcomes was shaped by the avatar’s visual appearance, particularly in relation to 

cognitive load, focus and distraction, but also the perceived effectiveness of the learning 

experience. 

In terms of cognitive load, several participants said they preferred avatars that were 

more abstract or simplified. These were described by them as easier to process and tell apart 

from the rest of the scenario, especially when it comes to technical learning tasks. 

When it comes to focus and distraction, participants expressed some mixed 

perceptions. A majority found that the PA with unclear or unrealistic human-like elements 

negatively affected concentration, while a few preferred the less realistic PA, specifically for 

more technical content. 

In terms of effectiveness, views varied. Some participants indicated that neither 

avatar type had any meaningful effect on learning outcomes. 
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5.4 Avatar Visual Appearance 

5.4.1 PA Realism 

While one participant noted that “Well, I definitely prefer the second version, where 

the avatar was like more human like,” (Participant 1), another participant explained that “My 

focus might be a little bit high if that's the case. If there is an actual person's image in the 

face of an avatar.” (Participant 3) Several participants also described the more human-like 

version as more natural, easier to stay focused with, and as having a more reasonable 

appearance. Some participants stated that such avatars were easier to relate to and 

understand, with one participant noting that “Yeah, if it's if it looks like a human being, then 

it's more easy to understand. Like that I I can relate to a person talking to me.” (Participant 

6). 

5.4.2 PA Non-Realism 

Several participants described the  less realistic PA as confusing, strange, or 

distracting due to its fragmented or inconsistent appearance. One participant expressed it 

like: 

“...in the first version it was like a like a hybrid between like a robot and avatar and 

like a human and I think like that was, that was the worst possible option because in 

my opinion it should either decide for either.” (Participant 1) 

Participant 1 also questioned, “So why is this thing wearing human clothes? So that 

was a bit distracting for the first one.” Missing limbs and unclear body parts were frequently 

mentioned negatively, with participant 2 stating, “I did not comprehend from the start, what 

this human is without legs. I just thought wow that’s weird, it looks...” Another participant 

noted that the first avatar looked like nothing but a vest and got confused about the players 

hands in the video that looked like robot hands. That in turn lead to some further confusion 

when it came to the first PAs identity, as well as its purpose thinking that it might mirror the 

player. One participant expressed that “I was a little bit confused about the hands. Because 

they look like robot hands and I was questioning like am I a robot or who is the robot?" 

(Participant 6). 

5.4.3 Suggestions for Future Avatar Looks 

Responses from participants highlighted the need for more realistic motion and 

interaction cues, such as waving, turning, or using voice: 
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“If the avatar becomes even more realistic, that it turns in the direction and walks, and 

I follow. Then it would be even better and... yes, yes but exactly like if you add sound 

also. Or if he waves, come follow with me, and then turns and walks towards, through 

the train, then it would be more realistic.” (Participant 1). 

Other participants also insisted avatars should have a complete body and a clearly 

defined visual role. As one participant put it: 

“I think it's important that it has the whole body, whatever, whether it's a robot or a 

human being, so it has a complete like form in some way and that it's that it signals 

what is that person's or like avatars role.” (Participant 6). 

Participant 4 felt, “like It should be more facial clear like clear expression for the 

official person.” There were also reflections from participants when it comes to balancing 

realism with simplicity. Participant 1 said that “Regarding like a more abstract one, I think it 

could also like help to get rid of some of the, I would say brain load,” particularly when users 

were unsure if the avatar was meant to be human or not. Another suggestion was that a non-

realistic avatar, even a very simplistic one, might still be effective, if its instructional role was 

clearer: 

“If it would somehow just be something, just be a face in the first version, then I think I 

would get used rather quickly and get that, oh, the avatar here is going to show 

instructions or something like that and then focus would also be there.” (Participant2) 

Finally, some participants also touched upon the idea for avatars to be personalized 

by age, gender and ethnicity amongst other attributes. With Participant 1 stating, ”They might 

have different ethnic background, so that will be also like Nice to train, maybe with reflecting 

this diversity, incorporating this diversity and for various people, probably various things 

would work differently”. 

Summing up the responses from this section, participant 7 indicated that “...if you 

make it more real, then he will be more engaged. And when he's engaged, then you can 

convey the messages that you want to transfer.”. 

5.4.4 To Conclude Avatar Visual Appearance 

In examining how users perceive the visual appearance of avatars as PAs and how 

their look can affect all of the above, the findings showed that participants’ perceptions of the 

avatar’s visual appearance influenced not only their ability to focus, but also motivation and 

their understanding of the avatar’s role.  
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Several participants expressed a clear preference for a more realistic, human-like PA. 

On that note, the non-realistic avatar received some critical feedback. 

Beyond just talking about both the realistic and non-realistic PAs appearance, 

participants also offered suggestions when it came to improving PA design. 

5.5 General Suggestions 

5.5.1 Possible Improvements 

Participant 1 noted that “the learning environment in my opinion, should reflect the 

reality as closely as possible,” while another highlighted the need for avatars to move more, 

use clearer gestures and to speak: 

“I would focus more on movement, not looks, but I thought the avatar looked good, 

number two, and if it would turn towards and show with its hand that the equipment is 

there and so on, and use gestures and talk then.” (Participant 2) 

Body language and motion were frequently mentioned as areas for possible 

improvement. Participant 1 stated that “the only thing that was a bit distorting was body 

language, right? Which is probably you know, something you can elaborate on.” Additionally, 

suggestions also included adding more responsive environmental features, such as having 

passengers who “react somehow” (Participant 1). 

Participants also had a desire for more engaging and multimodal instructional 

elements. Several suggestions regarding replacing or adding on-screen text with other 

formats were mentioned. For example, Participant 3 proposed that “instead of having all the 

text representations, I would just remove every text and I’ll just change the text to audio.” 

While Participant 2 commented that “the texts that were, they were a little blurry in the 

beginning,”, recommending larger texts and better visual clarity. Participant 2 also put an 

emphasis on the need for introductory guidance to set the context: 

“It would also help to get instructions before you participate. Some kind of instruction 

when you start the movie...... or presentation, presenting it somehow?..., Yes 

something to tell, a little short on it, what will happen and what to expect...” 

Similarly, it was also suggested that the system should clearly define the users’, as 

well as avatar’s roles at the start, “I think for me, what would be more important is to know 

what role I am playing and what role that other avatar is playing.” (Participant 6) Sound 

design and sensory richness were also noted as to be lacking. Participant 5 insisted “I would 

definitely add sound, to increase more stimuli,” as well as “What I missed, was sound and 
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other experiences. You know, if you have the possibility to touch something, feel something, 

hear, smell. Then the experience of that moment would be significantly better.” (Participant 5) 

A few participants referred to real-world training experiences and recommended 

integrating clearer procedural steps, especially in scenarios including first aid: 

“Put the neck in this way and then take off the clothes, you know. Give some 

connected things because that connecting the they have to starter it, it has a it has 1-

2-3. You have to connect them first and then open it and check if that is working or 

not and then it gives like 2-3 and then start to like 3-4-5 times like that. Maybe that 

steps can helpful yes. And execute that or saying that.” (Participant 7) 

5.5.2 Reactions 

Participant 1 noted that “there was like a like a woman on the on the right side sitting. 

And she was like, very, very frozen," and another described how the resuscitation machine 

“went into her into her chest like instead...”. Concerns were also noted about odd visuals at 

the end of the scenario, such as “Yeah, it was like you could see the railway that was a bit 

strange for me. Oh, are we falling out or something?” (Participant 1) On a positive note 

though, the same participant also noted that “The lady fainted quite nicely.”. 

5.5.3 To Conclude General Suggestions 

To gain valuable insights on possible improvements, both in the prototype 

development and in the overall experiment itself, the participants were invited to share their 

input. In addition to the feedback on avatar appearance, participants also offered a variety of 

suggestions for improvements aimed at enhancing the overall experience. Several 

participants emphasized the importance of enhancing realism through more and better 

animations, interactivity, and environmental design. 

Some participants also commented on specific elements of the prototype that were 

eye-catching or that felt confusing or unrealistic. 
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Chapter 6: Discussion 

First, it is important to take into consideration that the design of the study in 

combination with the prototype’s limitations influenced participant feedback. Participants 

watched a non-interactive, silent video over a Teams online meeting, limiting social, as well 

as instructional, cues also depending on if the participants watched the video on a big 

computer screen or something smaller. It could also have affected the results that the video 

presented the scenarios in a set order with the less human-like PA first and then the more 

human-like PA. 

Based upon the obtained results, however, the following section contains a 

discussion attempting to interpret and connect those results to existing literature and chosen 

theories as well as answer the research questions. It will also present a discussion putting 

the results in relation to the hypothesis and the aim and objectives of this study. 

6.1 RQ 1 – Presence and Engagement 

RQ1: In what ways does the visual appearance of an avatar as a pedagogic agent 

affect presence and engagement in learning environments in VR? 

6.1.1 Summary of key findings 

A majority of the collected data contains direct as well as indirect answers pointing to 

the sense of presence and immersion being considerably connected to the realism of the 

visual appearance of avatars acting as PAs. Most of the participants felt that a more human-

like PA would increase the sense of being present within the training scenario in likeness with 

Participant 1 saying that “When it was a human, then you're more likely to get engaged with 

what's happening.”, where the level of immersion they felt was a key factor as Participant 3 

stated that “...if you are more immersed..., ...into that virtual reality. Setup. Then you might 

feel the social presence of that second avatar”. 

A small number of participants stated there was no, or very little difference between 

the sense of presence in the two scenarios, stating things like “I didn't see much difference. 

Though actually there was no difference.” (Participant 4) and one even stated that if you get 

used to a less human-like PA, you could still feel presence. 

However, it also appears to depend on individual traits, such as for example how 

task-oriented the individual is. Participant 5 expressed that “I think this is very individual, as 

different people react to different stimuli certain people are more sensitive to such aesthetic 

aspects..., ...and for them, it might be very important how the avatar looks. For me, it didn’t 

matter”. 
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Findings also point to the more human-like appearance of a PA having possible 

positive effects on participants’ sense of engagement by elevating the sense of motivation 

connected to emotional factors such as trust. “...you also like sometimes get..., ...a bonus of 

trust, because how the avatar looks. It felt like someone that I could know that I could meet 

on the street.” (Participant 1). Although there are also a few replies stating the appearance of 

the PA had no effect on the level of engagement, or even stating a less human like PA would 

feel more motivating to them, the majority of the participants found that the more human like 

PA contributed to increased engagement. 

6.1.2 Connecting to Theory 

The findings of this study are in line with Social Presence Theory (SPT). Participants 

reported that more human-like avatars enhanced their feeling of being “present” in the 

scenario, touching upon SPT’s core premise that states that psychological presence is 

shaped by the medium’s capacity to simulate social interaction (Biocca et al., 2003). 

Participant 1 who commented, “When it was a human, then you're more likely to get engaged 

with what's happening,” and participant 3’s reflection of that “It felt a bit natural because since 

the assistant was made to look like a human”, highlight how a more human like PA can 

increase social presence (Biocca et al., 2003; Mennecke et al., 2008; Allmendinger, 2010; 

Dubosc et al., 2021). Emotional aspects such as trust and motivation also frequently showed 

in the results, in relation to the second scenario with the more human-like PA. This aligns 

with earlier research which puts an emphasis on the role of nonverbal cues and affective 

engagement in increasing presence. At the same time, variations in responses further 

reinforce SPT’s dynamic nature, where individual traits and task context (Dubosc et al., 2021) 

mediate the experience of presence. Finally, these findings also connect with Embodied 

Social Presence theory, an expansion of SPT (Mennecke et al., 2008), suggesting that 

realistic avatars not only serve as visual representations, but also act as extensions of self, 

promoting deeper spatial, as well as emotional, engagement. 

6.1.3 Comparison to Related Work 

Although there is not a lot of research on how the looks of PAs can affect a user's 

sense of presence in VR, the results from this study, in likeness with the results found in 

previous research (Dai et al., 2024; Pimentel and Kalyanaraman, 2023), strongly indicate 

there is a clear relation between a visually more human like PA and an increased sense of 

presence, particularly in relation to the perceived sense of immersion, like Participant 1 put it, 

“...Because like this, this human, unlike avatar again, makes your brain like clearly defending 

from being immersed into this because it says, ok, it's not real. It's like things like that don't 

exist” (Participant 1) and Participant 5 replied that “...the first one kind of gave the feeling that 
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there wasn’t any sense of immersion at all, I would say." and Participant 2 when comparing 

to the first scenario answered that “...next time there is a whole human then, and it looks 

much more reasonable. Felt more for real “. 

However, although this positive effect was dominant, it was not consistent across all 

users. Participant 5 said “I felt equally present. I was focused on what I saw around me, so I 

didn’t just follow the avatar.” This suggests that the structure of the task, as well as the 

environmental factors, may outweigh the human-likeness of the PA when it comes to 

determining immersion. Also, this aligns with findings of Yuan and Gao (2024), pointing to 

that avatar appearance style (realistic vs. cartoon) had little direct impact on social presence 

but could influence perceived immersion depending on the relevance of the task. 

Additionally, some participants' responses also indicate that while realism can initially 

enhance perceived presence, it does not ultimately lead to improved engagement. In fact, 

participant 7 subtly pointed this out, stating, “I thought that the second one is always a guy 

coming with me, but the first one I could say ok, this is not real. It's not coming with me. It's 

something belonging to me, you know, as a robot or something or whatever.” This raises 

critical questions about where the threshold is between PA realism increasing or decreasing 

the perceived presence. This topic is also reflected in the work of Dubosc et al. (2021), who 

argued that avatar realism alone may not guarantee an increase of co-presence if interaction 

design is weak.  

6.1.4 Critical Reflection 

One participants answer stood out amongst the others in that the first PA was to 

prefer, because it was clearer that it was not a part of the surrounding passengers. Pointing 

to a need to communicate the role of the PA in the scene clearly. This could in part easily 

have been improvised by adding another line of text in the beginning of the scenario. 

Cultural factors could have influenced the results, since the participants came from a 

variety of backgrounds and the PA in the second scenario had the appearance of a 

Caucasian younger male. Participant 1 stated,” They might have different ethnic 

background..., ...maybe with reflecting this diversity, incorporating this diversity and for 

various people, probably various things would work differently”, suggesting adapting the 

looks of the PA to closer resemble the ethnicity of the user would trigger a more positive 

response. 

To obtain clearer results for this study, the participants could have been given the 

opportunity to interact with the two PAs within the immersive environment. 
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6.2 RQ 2 – More Realistic vs Less Realistic 

RQ2: What are the perceived effects of interacting with the presence of a more 

human like avatar as a pedagogic agent, compared to a less realistic avatar as a 

pedagogic agent in a VR learning scenario? 

6.2.1 Summary of Results 

Many of the participants highlighted how realism in avatar design initially enhanced 

their emotional connection and focus. For example, participant 6 stated that “Yeah, if it's if it 

looks like a human being, then it's more easy to understand. Like that I I can relate to a 

person talking to me,” with further noting “Yep, it was easier to focus when it was a human, 

because I already know what the human is.” (Participant 6). This suggests that familiarity in 

appearance helped participants focus more effectively on the task. Similarly, Participant 1 

explained, “I would definitely be more motivated with the 2nd avatars appearance. Like goes 

without saying, yeah,” indicating that the human-like appearance of the second avatar added 

to the credibility and motivation. 

Several participants also pointed out how the less realistic PA distracted them from 

the experience. Participant 2 stated, “I did not comprehend from the start, what this human is 

without legs. I just thought wow that’s weird,” while participant 6 commented, “He didn't have 

any legs and I thought I was only remembering only a vest, so I couldn't remember it also 

had the face and the helmet.” These comments show that the incomplete visual form of the 

torso avatar caused some confusion amongst the participants, as well as reducing 

engagement. 

In addition, some participants felt more immersed when observing the human-like 

avatar. For example, participant 7 stated, “In the second scenario I thought it's a guy. It's a 

real guy inside the train and he's trying to help him and he's with him. And in all the scenario.” 

This suggests that the realism of the avatar made the situation feel more believable and 

easier to follow, however it also caused a bit of confusion regarding the role of the PA. 

Yet not all participants felt as strongly about the difference. Participant 4 said, “I didn't 

see much difference. Though actually there was no difference,” with Participant 5 also noting: 

“I think this is very individual, as different people react to different stimuli certain 

people are more sensitive to such aesthetic aspects..., ...and for them, it might be 

very important how the avatar looks. For me, it didn’t matter.” 

This indicates that while many participants preferred the human-like avatar, the 

impact of realism varied depending on individual perception. 
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6.2.2 Theory Connection 

What Participant 6 mention about it being easier to understand and focus when the 

PA looks more like a human, is in line with findings from Pimentel and Kalyanaraman (2023), 

who say that avatars that more resemble humans can foster identification, as well as provide 

a deeper sense of engagement. Dai et al. (2022) also concluded that embodied agents in a 

tutoring role had an impact on self-efficacy beliefs.  

On the other hand, participant 4 stated that “I feel the simplified one, it would be an 

ideal for the learning experience because it would be to my thinking it would be with more 

technical content.” This implies that the simplified visuals might help reduce cognitive load, 

which would then be in line with Cognitive Load Theory (Bueno-Vesga et al., 2021; Castro-

Alonso et al., 2021; Schroeder, 2017) that empathizes balancing visual human-likeness with 

functionality to reduce cognitive load caused by too many details. 

This can however be questioned since several of the participants in the study also 

found the less human-like PA distracting and confusing, creating an increased cognitive load, 

since it was not a full body, stating “there is more focus on other things when the avatar looks 

more like a human then... you may not question why it looks like it looks, but focus is placed 

on other things” (Participant 2). The preference for the more human-like PA in the second 

scenario may be attributed to this reduced distraction, as it’s familiar, human-like appearance 

felt more natural and did not require additional cognitive effort to interpret, potentially 

contradicting predictions based on CLT. 

6.2.3 Comparison to related work 

When comparing the findings of this study to prior related work, several parallels and 

nuances emerge. Participants in this study consistently indicated that the more human-like 

pedagogical agent was perceived as easier to understand and relate to, with participant 6 

stating, “Yeah, if it's if it looks like a human being, then it's more easy to understand. Like that 

I I can relate to a person talking to me.” This aligns well with the findings of Pimentel and 

Kalyanaraman (2021), who showed that users form stronger connections with avatars that 

exhibit familiar or relatable traits, which in turn can foster emotional engagement. Additionally, 

the perceived sense of presence reported by participants in this study are connected to 

observations by Dai et al. (2024), who concluded that immersive VR experiences, when 

populated with human-like avatars, can have a significant effect on users’ perception of 

interaction quality. 

However, a smaller part of the findings also resonates with Yuan and Gao (2024), 

who suggest that the avatar realism, when compared to a cartoon style, did not significantly 

influence perceived social presence or learning effectiveness. 
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6.2.4 Critical Evaluation 

Drawing from the majority of the results, the more human-like PA appears to promote 

a more positive experience, it may however not be the best option for every user or in every 

situation. Although there are crucial limitations in this study's methods as mentioned, the 

results point to that the looks of a PA should be adjusted according to needs based on the 

learning tasks and the users' preferences while taking into consideration factors such as 

ethnic background as well as gender. 

Findings from this study also suggest that the less human-like PA was perceived as 

distracting and confusing. It could however have advantages in a more technical context, 

where an emotional connection is not required for improved knowledge retention. In such a 

scenario an even more simplistic avatar, even a 2D character in the immersive environment, 

may have the desired effect. 

6.3 RQ 3 – Effectiveness and Cognitive Load 

RQ3: To what extent does the visual appearance of an avatar as a pedagogical agent 

impact perceived learning effectiveness and cognitive load in VR environments? 

6.3.1 Summary of findings 

Participants’ perceptions of avatar human-likeness point to a possible impact on 

cognitive load and perceived learning effectiveness. While some participants favored a more 

simplified PA for clarity, with Participant 4 stating, “I feel the simplified one, it would be an 

idea for the learning experience because it would be to my thinking it would be with more 

technical content.”. Similarly, participant 3 stated “If there is not going to be much change in 

the form of avatars..., ...I would prefer the first avatar which was not in human form, just 2D 

model.” Yet, some aspects were found to be distracting. Participant 6 described, “Well, the 

first one was not a complete being. So, it was a little bit distracting..., ...He didn’t have any 

legs.” Participant 2 connected to this by saying, “The first is that you put too much focus on 

that there is something wrong with this avatar. And then it distracts me directly from my focus 

on learning.” 

A majority of the participants, however, preferred the second, more human-like PA, 

indicating that it felt more natural or motivating. Participant 6 said, “Yep, it was easier to focus 

when it was a human, because I already know what the human is.” To add to this, participant 

1 strongly emphasized “I would definitely be more motivated with the 2nd avatars 

appearance. Like goes without saying, yeah.” 

Furthermore, emotional connection was also eminent amongst the answers with 

Participant 3 noting: 
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“So it might be an effect in a in an emotional way, but on the technical part it might be 

the same, but that might be a little bit of extra motivation and my focus might be a 

little bit high if that's the case. If there is an actual person's image in the face of an 

avatar.”  

6.3.2 Connect to Theory 

The findings in this study in part align with Cognitive Load Theory, in that design 

features that are not essential for the learning task should be limited or avoided to reduce 

distracting or overwhelming elements that can impair learning. The participants who stated 

that they would prefer the first, less human-like PA, mentioned things like “I believe first one 

as I said, because this I could differentiate the avatar which is helping me” (Participant 7), 

pointing to it being easier to distinguish the less detailed PA from the surrounding passengers 

in the scenario. Not having to wonder who this PA is in this case appears to reduce the 

cognitive load allowing better focus on the instructional task. However, a considerable portion 

of the results also suggest that the second PA was perceived as less distracting due to its 

human-like appearance, which felt natural to participants and reduced the perceived 

cognitive effort required to interpret or question its identity. This potentially contradicts 

predictions based on CLT. 

Social Presence Theory can also be applied here, as the results point to several 

participants having felt a noticeable greater engagement when the PA appeared to be more 

human-like. According to this theory emotional engagement, as well as cognitive immersion, 

and motivational outcomes can be affected positively by a PA with a more human-like 

appearance. Participant 6 said, “Yeah, if it's if it looks like a human being, then it's more easy 

to understand. Like that I I can relate to a person talking to me.”, which points to a more 

human-like PA being a preferred choice when it comes to training scenarios in VR. 

6.3.3 Compare with literature 

The findings of this study in part align with those of Huang et al. (2023), who found 

that high avatar realism does not guarantee learning benefits and may introduce distraction. 

The mixed responses that we got in our study, however, partly contradicts this. Where higher 

realism appears to add an increased cognitive load for some, it enhances motivation for 

others. 

Furthermore, Dai et al. (2024) observed that the use of avatars with human-like 

features can increase engagement but also risk diverting the needed attention if it is not 

implemented thoughtfully. They also mention the phenomena of Uncanny Valley, where it is 

noted that something may seem eerie while an environment seems strangely familiar but yet 

subtly off or unnatural. This could be connected to some participants reaction to the less 
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human-like appearance of the first PA in line with Participant 2’s remark, “The first is that you 

put too much focus on that there is something wrong with this avatar. And then it distracts me 

directly from my focus on learning.” Since the PA in the first scenario still had some human 

features, then this could in fact have had an added effect on the cognitive load. This was also 

in line with findings in literature, stating poorly designed avatars could add distraction 

(Castro-Alonso et al., 2021, Schroeder, 2017). The impact of human realism on focus, as well 

as on comprehension, can also be similarly found in Yuan and Gao’s (2024) study, which 

found that avatar style (realistic vs. cartoon) in contradiction to several other studies, did not 

significantly affect social presence, but did influence immersion and identity perception. This 

reflects in our results through Participant 3’s comment that it “Might be a little bit of extra 

motivation and my focus might be a little bit high..., ... If there is an actual person's image in 

the face of an avatar.” 

On another note, one participant pointed out that emotions play a crucial role in the 

learning process by manifesting knowledge on a deeper level saying: 

“I think that any anything that you learn which is also associated with any kind of 

emotion is more easy like to remember. So for that reason I would say more human 

would be better. Even if it's bad learning I think it could be more meaningful. 

Maybe I'll I don't learn as much, but I still remember more” (Participant 6) 

Since the more human-like PA in this study appeared to foster a stronger emotional 

connection, this can be related to findings by Pimentel and Kalyanaraman (2023), who found 

that students who felt a stronger connection with virtual scientists developed more positive 

attitudes toward science. This suggests that the emotional resonance of a human-like avatar 

may not only enhance memory but also shape learner attitudes in meaningful ways. 

6.3.4 Critical perspective 

Considering that the early-stage prototype design was visually limited and resolution 

levels might not have been optimized in the video, Participant 1 mentioned, “the graphics 

definitely would like need some improvement if that was supposed to be like a like end 

version of the of the training environment.” Participant 3 said, “Since the avatar is just going 

to be in the image but not going to help me in any other form because everything what I need 

to do is being described in the text...” Similarly, participant 5 suggested the learning lacked 

realism without sound, “I would definitely add sound, to increase more stimuli”. 

 Participant 6 also commented “I think for me, what would be more important is to 

know what role I am playing and what role that other avatar is playing.”. 
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6.4 General Suggestions 

6.4.1 Possible Improvements 

Considering the early stage of prototype development and the fact that participants 

only got to watch a movie with visual content without any sound, several key improvements 

were highlighted, closely aligning with principles from Cognitive Load Theory and Social 

Presence Theory. 

Many participants emphasized the importance of adding sound, as well as 

multisensory elements, in order to increase stimuli. Participant 5 noted, “What I missed, was 

sound and other experiences. You know, if you have the possibility to touch something, feel 

something, hear, smell. Then the experience of that moment would be significantly better.” 

This aligns with social presence theory, where multimodal cues are known to enhance users’ 

emotional, as well as connection to virtual environments. Participant 3 similarly suggested 

“Instead of having all the text representations, I would just remove every text and I’ll just 

change the text to audio,” supporting cognitive load theory, which recommends that spoken 

over written text is better to reduce cognitive load. 

Participants also reported issues with blurry or unclear text. Participant 2 stated “The 

texts that were, they were a little blurry in the beginning.” From a cognitive load theory 

perspective, this suggests that initial cognitive framing is essential when it comes to reducing 

cognitive load and improving comprehension (Castro-Alonso et al., 2021). 

Lastly, users wanted clarity on roles and objectives. Participant 6 said, “I think for me, 

what would be more important is to know what role I am playing and what role that other 

avatar is playing.” Social Presence theory further supports this by highlighting the value of 

role clarity when it comes to building social presence, while action design research notes the 

need for contextual grounding for support learning. 

6.4.2 Reactions 

Participants' reactions to the avatars and environment reflected both appreciation and 

critique, offering some additional insight into how realism and design influence engagement. 

When it came to positive feedback, it included recognition of effective animations. 

Participant 1 noted, “The lady fainted quite nicely,” showing that believable character 

behavior managed to enhance immersion. However, the same participant also noted “There 

was like a like a woman on the on the right side sitting. And she was like, very, very frozen.” 

This observation aligns with potential 'uncanny valley' effects, where aspects of a virtual 

human's appearance can lead to negative evaluations, potentially impacting identification 

with the characters. (Dai et al., 2024). 
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Some visual elements also led to confusion. Participant 1 questioned, “Yeah, it was 

like you could see the railway that was a bit strange for me. Oh, are we falling out or 

something?” This highlights the importance of spatial continuity, a principle that is identified in 

immersive design research (Boel et al., 2024). 

Still, some saw potential in realism. As participant 7 put it, “if you make it more real, 

then he will be more engaged.” This supports findings that realistic virtual humans (avatars) 

in educational settings can lead to better outcomes, particularly when these avatars help 

students identify with them or see the relevance to potential careers (Pimentel & 

Kalyanaraman, 2023).  

6.5 Overarching Insights 

Across all three research questions it becomes evident that the appearance of PAs 

can have an effect on users' sense of presence and engagement as well as learning 

effectiveness and perceived cognitive load. The more human-like PA in this study manifested 

a sense of emotional connection that made it feel familiar. This in turn made a majority of the 

participants better able to focus on the instructions and take in the surroundings. However, 

the results are not unanimous as there are also noteworthy benefits of a less human-like PA, 

even in the form of a 2D simple character. The use of a PA in scenarios similar to the 

prototype in this study would benefit from considering the contextual setting and from there 

decide on whether to use a less or more human-like PA. Also considering the intended users 

background if aiming to increase the emotional connection by considering ethnicity, gender 

and similar attributes. 

6.6 Evaluating the Hypothesis 

The hypothesis was that a more human-like PA is presumed to increase the 

perceived sense of presence and immersion and therefore contribute to an improved 

learning experience and more effective learning amongst employees, potentially leading to a 

stronger learning experience. Based on our findings from participant interviews, this 

hypothesis is supported. 

Participants consistently indicated that the realistic avatar fostered a greater sense of 

social presence and engagement. Participant 1 noted, “I would definitely be more motivated 

with the 2nd avatars appearance. Like goes without saying, yeah,” as well as stating “But you 

also like sometimes get like a, like a bonus of trust, because how the avatar looks. It felt like 

someone that I could know that I could meet on the street.” This suggests that the realistic 

avatar enhances both motivation and interpersonal connection, which are key components of 

presence under SPT. 
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In contrast, the less human-like avatar, which is limited to a floating torso and a head, 

was frequently described as distracting or incomplete, which appeared to reduce users’ 

sense of presence. Participant 2 remarked on this by saying: 

“It affected me directly negatively, because I, all the focus was on that there is 

something more, on that, that there is something wrong with the avatar, or why it 

looks like this without legs. And that, you lose focus on that there are other things it 

shall do then instead.”. 

Furthermore, participant 6 noted: 

“Well, the first one was not a complete being. So, it was a little bit distracting because 

then when I don’t see the whole thing, I guess I need to fill in the gaps. He didn’t have 

any legs.” 

These comments suggest that a lack of realism in the form of human-likeness in the 

simpler PA tends to disrupt immersion, an outcome that aligns with cognitive load theory, 

where visual inconsistencies increase cognitive load and divert attention from the learning 

task. This is in line with literature findings stating that poorly designed avatars can be a 

distraction just as well as overly realistic avatars (Castro-Alonso et al., 2021; Schroeder, 

2017). 

Taking everything into consideration, the results indicate that a more human-like PA 

did enhance perceived sense of presence and immersion, as hypothesized and that the 

hypothesis can be supported. However, the effect on perceived learning effectiveness was 

less pronounced in the findings. This is likely due to the limited nature of the experience, as 

participants only observed a non-interactive video rather than engaging in a fully immersive 

VR environment. Therefore, future studies conducted within a fully immersive, interactive 

setting may provide deeper insight into how avatar realism and human-likeness influence 

actual learning outcomes and instructional effectiveness. 

6.7 Summary of Discussion 

The overarching aim of this thesis was to evaluate how the visual appearance of PAs 

affects users’ experiences within immersive VR learning environments. In doing this, the 

study aimed to determine how PA's degree of visual realism impacts users’ perceived 

presence, engagement, learning experience and cognitive load. In turn, this aimed to inform 

evidence-based avatar design for immersive VR-based workplace and vocational training. 
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The deductive-inductive nature of the study proved effective in capturing participants' 

spontaneous reactions and uncovering unexpected yet meaningful insights, which might 

have been missed through a purely deductive or inductive approach. 

The findings show that this aim was largely met, particularly in relation to presence 

and engagement. Participants reported that the more realistic and human-like the avatar 

was, the easier it was to focus, as well as it feeling more believable and enhancing their 

sense of social connection. This suggests that avatar visual realism positively affected both 

emotional engagement and perceived presence within the learning scenario. 

In terms of learning experience, the results were more nuanced. While several 

participants indicated that realism improved their attention and immersion, others did not 

report a significant difference when it comes to instructional clarity or overall effectiveness. 

When it comes to cognitive load, there were several relevant insights, particularly concerning 

distraction that was caused by the non-realistic avatar’s lack of legs and arms. 

The objectives of this research were to detect how two different levels of avatar 

human-likeness can influence social presence and user engagement during immersive VR 

learning. Assessing user perceptions of instructional effectiveness and overall learning 

experience in scenarios involving realistic human-like vs abstract less human-like PAs and 

whether more realistic human-like PAs contribute to increased cognitive load. Exploring if a 

higher level of realism potentially reduces instructional clarity. Based on these findings, 

another objective was to form design recommendations for PAs in VR-based training 

environments, based upon empirical user feedback, as well as theoretical insights. 

The first objective, examining how avatar realism affects social presence and 

engagement, was clearly met. Participant responses strongly indicated that the more realistic 

avatar enhanced emotional connection and focus. Users frequently described it as easier to 

relate to and more motivating, confirming that visual realism had a direct impact when it 

comes to perceived presence and engagement. 

The second objective, assessing instructional effectiveness and learning experience, 

was partially met. While participants generally favored the realistic avatar, the passive, non-

interactive nature of the prototype limited their ability to reflect on deeper learning outcomes. 

Some users reported an improvement in attention and narrative understanding with the more 

human-like PA, but others did not perceive a major difference in instructional clarity or 

effectiveness. 

The third objective, investigating whether realism increases cognitive load or reduces 

instructional clarity, was addressed. The torso avatar was often described as visually 

distracting or confusing due to its incomplete body, suggesting that abstraction, rather than 

realism, caused more cognitive interference. 
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The final objective, to formulate design recommendations for PAs, was successfully 

achieved. The study provided detailed user feedback, revealing preferences, usability issues, 

and situational reactions to PA design. These insights have formed the basis for actionable 

suggestions that can inform avatar development in future VR-based training applications. 

 

  



   

 

60 

 

Chapter 7: Conclusions 

The section below will conclude the findings and advise both stakeholders and 

researchers on possible future directions of work. 

7.1 Summary 

The results in this study point to that visual appearance of avatars in the roles of PAs 

has a potentially significant effect on the learning experience. Analyzing the data, a more 

human-like PA appeared to improve presence and engagement, connected to an elevated 

sense of emotional connection and trust, “...you also like sometimes get..., ...a bonus of trust, 

because how the avatar looks. It felt like someone that I could know that I could meet on the 

street.” (Participant 1), compared to the less-human-like PA. It also affected motivation and 

the ability to focus positively while potentially even lowering cognitive load. it appears to 

enhance the learning experience, although the overall learning effectiveness does not seem 

to be noticeably affected. These findings align with social presence theory, which suggests 

that more human-like visual features in avatars can enhance users’ sense of it being a real 

person. This, while the less human-like PA seemed to lead to distraction, less engagement 

and a lower sense of presence and of being immersed in the environment, with one 

participant stating: “Well, the first one was not a complete being. So, it was a little bit 

distracting because then when I don’t see the whole thing, I guess I need to fill in the gaps. 

He didn’t have any legs” (Participant 6). 

 However, the data collected does not give unanimous support for a more realistic 

and human-like avatar. Some data points to an even less human-like PA increasing focus on 

the instructions, while some answers also suggested there would not be a difference in focus 

and effectiveness depending on the looks of the PA since they focused on the instructions 

and the surroundings. This connects well with CLT, which shows the importance of reducing 

unnecessary visual information to prevent cognitive overload. One participant expressed, “I 

think this is very individual, as different people react to different stimuli certain people are 

more sensitive to such aesthetic aspects..., ...and for them, it might be very important how 

the avatar looks. For me, it didn’t matter” (Participant 5).  

Adapting the visual appearance of the PA based upon the users' learning 

preferences, background and the task at hand is there for crucial. 

7.2 Conclusions 

The conclusion leads to several meaningful insights into how the visual design of 

avatars, as far as their level of human-likeness, influences user experiences when it comes 

to VR-based workplace and training environments. The study indicates that human-like 
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avatars could potentially contribute positively to users’ sense of social presence and 

engagement by enhancing their emotional and human-like interactions. On the other hand, 

they may also introduce some additional cognitive demands, which can affect the learning 

efficiency negatively, if not properly adapted to the context. At the same time, more abstract 

or simplified PAs may reduce cognitive load and focus the users’ attention on the key tasks in 

more technical contexts, though potentially at the expense of the emotional connection, as 

well as on perceived realism. 

The findings emphasize that PA design should not follow a “one-size-fits-all" 

approach. Instead, it should align with the specific goals of the learning context, as well as 

the characteristics of the learners, and the technical constraints of the VR environment. 

The integration of CLT and SPT helped with exploring nuanced trade-offs involved in 

avatar visual fidelity and offered a theoretical foundation for interpreting users’ varied 

experiences. However, limitations of this study include time constraints, a limited sample 

size, the convenience and snowball sampling, limitations of the prototype and setup for 

presentation, and the scope being closely tied to train-operations. Although those limitations 

make it challenging to generalize the results, they still offer valuable insights for potential 

future directions. 

7.3 Future work 

7.3.1 Research 

For future work it would be recommended to expand the development of the 

prototype to either include on one hand, an even more minimalistic avatar as a PA, and on 

the other hand a truly realistic and human-like PA, or to take an approach using two similar 

avatars but with different levels of resolution and detailing. 

It would also add extra value to connect the development iterations even tighter to 

ADR principles to even better catch the stakeholder's valuable input within each iteration.  A 

sample population representing the potential users of the prototype would also be desirable, 

in this case train attendants and conductors, or related personnel, to gain better insights. 

To avoid distractions from underdeveloped surroundings that potentially add to the 

cognitive load, a pre-study of the corresponding real-life setting is recommended to prevent 

distractions from poorly designed environmental details, allowing the study to concentrate on 

the visual appearance of the avatars and their impact. Simplified representations of, for 

example, heart starter and other equipment, should also be either removed or replaced with 

more realistic and possibly fully functional equipment. Added to this, more authentic training 

scenarios expanded to include more of the requested and desired soft skills with dialogue 

and functionality would add value to a similar study. 
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A final recommendation is to develop the prototype to where the environment is fully 

presentable using an HMD to get a deeper understanding of how the visual appearance of a 

PA can affect users within immersive VR learning environments where the participants ideally 

are divided into two groups where one group takes part of scenario one first, and the other 

group takes part of scenario two first, since the order the two scenarios were shown in might 

have influenced the results. 

7.3.2 Stakeholders 

Based on this study, recommendations for future development would include using a 

more human-like PA for training scenarios involving emotional context where a deeper sense 

of engagement is desired. Also put focus on more human-like interaction and guidance 

specifically while practicing soft skills. In a more technical context, a simple but familiar 2D 

symbol may serve the same purpose sufficiently. 
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Appendices 

Appendix 1 – Keyword Synonyms Tables 

 

RQ1: 

Appearan

ce 

presence engage

ment 

Learning 

environments 

Immersive 

VR 

Pedagogic Avatar as a 

pedagogic agent 

Appearan

ce* 

Presence Engage

* 

“Learning 

environment*” 

“Immersive 

VR” 

Pedagogic* Avatar* 

Look* Aware* Commit

* 

“Educational 

setting*” 

“Immersive 

Virtual 

Realit*” 

Education* Agent* 

" Physical 

appearan

ce” 

“Perceive

d 

presence

” 

Involve* “Training 

environment*” 

“Immersive 

Virtual 

Environment

” 

Teach* “Virtual agent*” 

“Visual 

design*” 

Focus Envolv* “Training 

scenario*” 

“Immersive 

Virtual 

surrounding

*” 

Tutor* “Virtual avatar*” 

“Visual 

realism” 

Flow Interact

* 

“Educational 

framework*” 

VR Instruct* “Virtual mentor*” 

“Visual 

fidelity” 

  “Learning 

platform*” 

“Virtual 

reality” 

Learn* “Virtual tutor” 

“Visual 

represent

ation” 

  “Employee 

development 

environment*” 

“Virtual 

Environmen

t*” 

 “Simulated 

instructor*” 

“Avatar 

design” 

  “Training 

scenario*” 

“Virtual 

Surrounding

*” 

 “Virtual instructor*” 

Design*   “Workplace 

learning” 

IVR  “Virtual assistant*” 

“Design 

Feature*” 

  “Employee 

training” 

  “Virtual guide*” 

“Present

* St?le*” 

  “Vocational 

education and 
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training” 

St?le*   VET    

Visual*       

 

RQ2: 

benefits interacting Human 

like 

Pedagogic  Agent Immersive  

VR 

Learning 

scenario 

Benefit* Interact* “Human-

like” 

Pedagogic* Avatar* “Immersive VR” “Learning 

environment*” 

Advantage* Engage* “Humanli

ke” 

Education* Agent* “Immersive Virtual 

Realit*” 

“Educational 

setting*” 

“Positive 

effect*” 

Collaborat

* 

realistic Teach* “Virtual 

agent*” 

“Immersive Virtual 

Environment” 

“Training 

environment*” 

“Positive 

outcome*” 

Using Lifelike Tutor* “Virtual 

avatar*” 

“Immersive Virtual 

surrounding*” 

“Training 

scenario*” 

Pros Operat* “Human-

resembli

ng” 

Educative “Virtual 

mentor*” 

VR “Educational 

framework*” 

Upside*  “Man-

like” 

Academic “Virtual 

tutor” 

“Virtual reality” “Learning 

platform*” 

Strength*  “Emotion

ally 

expressiv

e” 

 “Simulate

d 

instructor

*” 

“Virtual 

Environment*” 

“Employee 

development 

environment*” 

Gain*  “Human-

looking” 

 “Virtual 

instructor

*” 

“Virtual 

Surrounding*” 

“Training 

scenario*” 

“Affective 

gain*” 

 “Human-

modeled

” 

 “Virtual 

assistant*

” 

IVR “Workplace 

learning” 

“Positive 

gain*” 

 “High-

fidelity 

embodim

ent” 

 “Virtual 

guide*” 

 “Employee 

training” 

Enhanceme

nt* 

     “Vocational 

education and 

training” 
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      VET 

 

RQ3: 

Appearance Avatar learning effectiveness 

 

Immersive VR 

Appearance* Avatar* “Learn* Effective*” “Immersive VR” 

Look* Agent* “Education* Effective* “ “Immersive Virtual Realit*” 

" Physical 

appearance” 

“Virtual agent*” “Train* Effective*” “Immersive Virtual 

Environment” 

“Visual design*” “Virtual avatar*” “Learning efficacy” “Immersive Virtual 

surrounding*” 

“Visual realism” “Virtual mentor*” “Learn* Performance” VR 

“Visual fidelity” “Virtual tutor” “Learn* Impact” “Virtual reality” 

“Visual 

representation” 

“Simulated instructor*”  “Virtual Environment*” 

“Avatar design” “Virtual instructor*”  “Virtual Surrounding*” 

Design* “Virtual assistant*”  IVR 

“Design Feature*” “Virtual guide*”   

“Present* St?le*”    

St?le*    

Visual*    

 

Appendix 2 – Search Queries 

 

RQ1: 

Search 

No. 

 Database(s) Search Terms Limitations No. of results  

#1 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

Appearance* OR Look* OR " Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design 

Feature*” OR “Present* St?le*” OR  

St?le* OR Visual* 

 8,359,392 
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#2 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

Presence OR Aware* OR “Perceived 

presence” OR Focus OR Flow 

 8,354,204 

 

#3 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

Engage* OR Commit* OR Involve* OR 

Envolv* OR Interact* 

 6,430,671 

#4 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

“Learning environment*” OR 

“Educational setting*” OR “Training 

environment*” OR “Training scenario*” 

OR “Educational framework*” OR 

“Learning platform*” OR “Employee 

development environment*” OR “Training 

scenario*” OR “Workplace learning” 

OR “Employee training” OR “Vocational 

education and training” OR VET 

 186,706 

 

#5 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

“Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR 

 85,131 

 

#6 Ebsco Host: 

Academic 

Search 

Premiere, 

Pedagogic* OR Education* OR Teach* 

OR Tutor* OR Instruct* OR Learn* 

 7,827,195 
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Business source 

complete, 

ERIC 

 

#7 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

Avatar* OR Agent* OR “Virtual agent*” 

OR “Virtual avatar*” OR “Virtual 

mentor*” OR “Virtual tutor” OR 

“Simulated instructor*” OR “Virtual 

instructor*” OR “Virtual assistant*” OR 

“Virtual guide*” 

 1,836,906 

 

#8 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

(Appearance* OR Look* OR " Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design 

Feature*” OR “Present* St?le*” OR St?le* 

OR Visual*) AND (Presence OR Aware* 

OR “Perceived presence” OR Focus OR 

Flow) AND (Engage* OR Commit* OR 

Involve* OR Envolv* OR Interact*) AND 

(“Learning environment*” OR 

“Educational setting*” OR “Training 

environment*” OR “Training scenario*” 

OR “Educational framework*” OR 

“Learning platform*” OR “Employee 

development environment*” OR “Training 

scenario*” OR “Workplace learning” 

OR “Employee training” OR “Vocational 

education and training” OR VET 

) AND (“Immersive VR” OR “Immersive 

Virtual Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR)  AND (Pedagogic* 

OR Education* OR Teach* OR Tutor* OR 

 22 
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Instruct* OR Learn*) AND (Avatar* OR 

Agent* OR “Virtual agent*” OR “Virtual 

avatar*” OR “Virtual mentor*” OR 

“Virtual tutor” OR “Simulated 

instructor*” OR “Virtual instructor*” OR 

“Virtual assistant*” OR “Virtual guide*”) 

#9 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

#8 Peer Reviewed 

Full text 

2019-2025 

Academic 

Journals 

7 

 

Search 

No. 

 Database(s) Search Terms Limitations No. of results  

#1 Springer Appearance* OR Look* OR " Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design 

Feature*” OR “Present* St?le*”OR  

St?le* OR Visual* 

 

 3,021,586 

#2 Springer Presence OR Aware* OR “Perceived 

presence” OR Focus OR Flow 

 

 9,015,284 

#3 Springer Engage* OR Commit* OR Involve* OR 

Envolv* OR Interact* 

 

 9,712,805 

#4 Springer “Learning environment*” OR 

“Educational setting*” OR “Training 

environment*” OR 

“Training scenario*” OR “Educational 

framework*” OR “Learning platform*” OR 

“Employee development environment*” 

 385,176 
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OR “Training scenario*” OR “Workplace 

learning” 

OR “Employee training” OR “Vocational 

education and training” OR VET 

 

#5 Springer “Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR 

 

 127,107 

#6 Springer Pedagogic* OR Education* OR Teach* 

OR Tutor* OR Instruct* OR Learn* 

 

 5,146,940 

#7 Springer Avatar* OR Agent* OR “Virtual agent*” 

OR “Virtual avatar*” OR “Virtual 

mentor*” OR “Virtual tutor” OR 

“Simulated instructor*” OR “Virtual 

instructor*” OR “Virtual assistant*” OR 

“Virtual guide*” 

 

 157,954 

#8 Springer (Appearance* OR Look* OR " Physical 

appearance” OR “Visual design” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design OR “Design Feature” 

OR “Present St?le” OR St?le OR Visual*) 

AND (Presence OR Aware* OR 

“Perceived presence” OR Focus OR 

Flow) AND (Engage* OR Commit* OR 

Involve* OR Envolv* OR Interact*) AND 

(“Learning environment” OR 

“Educational setting” OR “Training 

environment” OR “Training scenario” OR 

“Educational framework” OR “Learning 

platform” OR “Employee development 

 3,536 
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environment” OR “Training scenario” OR 

“Workplace learning” OR “Employee 

training” OR “Vocational education and 

training” OR VET ) AND (“Immersive VR” 

OR “Immersive Virtual Realit” OR 

“Immersive Virtual Environment” OR 

“Immersive Virtual surrounding” OR VR 

OR “Virtual reality” OR “Virtual 

Environment” OR “Virtual Surrounding” 

OR IVR) AND (Pedagogic* OR Education* 

OR Teach* OR Tutor* OR Instruct* OR 

Learn*) AND (Avatar* OR Agent* OR 

“Virtual agent” OR “Virtual avatar” OR 

“Virtual mentor” OR “Virtual tutor” OR 

“Simulated instructor” OR “Virtual 

instructor” OR “Virtual assistant” OR 

“Virtual guide*”) 

 

#9 Springer #8 Research 

Article 

2019-2025 

English 

Subjects: 

Virtual and 

augmented 

reality 

Educational 

research 

Disciplines: 

Computer 

Science 

Subdisciplines

: 

User interfaces 

and human 

computer 

interaction 

68 
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Computer 

science, 

general 

Computers 

and education 

Educational 

technology 

 

RQ2 

Search 

No. 

 Database(s) Search Terms Limitations No. of results  

#1 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

Benefit* OR Advantage* OR “Positive 

effect*” OR “Positive outcome*” OR Pros 

OR Upside* OR Strength* OR Gain* OR 

“Affective gain*” OR “Positive gain*” OR 

Enhancement*  

 6,445,605 

#2 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

Interact* OR Engage* OR Collaborat* OR 

Using OR Operat*  

 15,019,466 

#3 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

“Human-like” OR “Humanlike” OR 

realistic OR Lifelike OR “Human-

resembling” OR “Man-like” OR 

“Emotionally expressive” OR “Human-

looking” OR “Human-modeled” OR 

“High-fidelity embodiment”  

 179,922 

#4 Ebsco Host: 

Academic 

Search 

Premiere, 

Pedagogic* OR Education* OR Teach* OR 

Tutor* OR Educative OR Academic  

 

 

 6,899,377 
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Business source 

complete, 

ERIC 

#5 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

Avatar* OR Agent* OR “Virtual agent*” 

OR “Virtual avatar*” OR “Virtual mentor*” 

OR “Virtual tutor” OR “Simulated 

instructor*” OR “Virtual instructor*” OR 

“Virtual assistant*” OR “Virtual guide*”  

 1,837,311 

#6 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

“Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR  

 85,173 

#7 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

“Learning environment*” OR 

“Educational setting*” OR “Training 

environment*” OR “Training scenario*” 

OR “Educational framework*” OR 

“Learning platform*” OR “Employee 

development environment*” OR “Training 

scenario*” OR “Workplace learning” OR 

“Employee training” OR “Vocational 

education and training” OR VET 

 186,743 

#8 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

(Benefit* OR Advantage* OR “Positive 

effect*” OR “Positive outcome*” OR Pros 

OR Upside* OR Strength* OR Gain* OR 

“Affective gain*” OR “Positive gain*” OR 

Enhancement*) AND (Interact* OR 

Engage* OR Collaborat* OR Using OR 

Operat*) AND (“Human-like” OR 

“Humanlike” OR realistic OR Lifelike OR 

“Human-resembling” OR “Man-like” OR 

 4 
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“Emotionally expressive” OR “Human-

looking” OR “Human-modeled” OR 

“High-fidelity embodiment”) AND 

(Pedagogic* OR Education* OR Teach* 

OR Tutor* OR Educative OR Academic) 

AND (Avatar* OR Agent* OR “Virtual 

agent*” OR “Virtual avatar*” OR “Virtual 

mentor*” OR “Virtual tutor” OR 

“Simulated instructor*” OR “Virtual 

instructor*” OR “Virtual assistant*” OR 

“Virtual guide*”) AND (“Immersive VR” 

OR “Immersive Virtual Realit*” OR 

“Immersive Virtual Environment” OR 

“Immersive Virtual surrounding*” OR VR 

OR “Virtual reality” OR “Virtual 

Environment*” OR “Virtual Surrounding*” 

OR IVR) AND (“Learning environment*” 

OR “Educational setting*” OR “Training 

environment*” OR “Training scenario*” 

OR “Educational framework*” OR 

“Learning platform*” OR “Employee 

development environment*” OR “Training 

scenario*” OR “Workplace learning” OR 

“Employee training” OR “Vocational 

education and training” OR VET) 

#9 Ebsco Host: 

Academic 

Search 

Premiere, 

Business source 

complete, 

ERIC 

 

#8 Peer-Reviewed 

Full-Text 

2019-2025 

4 

 

Search 

No. 

 Database(s) Search Terms Limitations No. of results  

#1 Springer Benefit* OR Advantage* OR “Positive  2,927,369 
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effect*” OR “Positive outcome*” OR Pros 

OR Upside* OR Strength* OR Gain* OR 

“Affective gain*” OR “Positive gain*” OR 

Enhancement*  

#2 Springer 

 

Interact* OR Engage* OR Collaborat* OR 

Using OR Operat*  

 13,284,836 

#3 Springer 

 

“Human-like” OR “Humanlike” OR 

realistic OR Lifelike OR “Human-

resembling” OR “Man-like” OR 

“Emotionally expressive” OR “Human-

looking” OR “Human-modeled” OR “High-

fidelity embodiment”  

 40,607 

#4 Springer 

 

Pedagogic* OR Education* OR Teach* OR 

Tutor* OR Educative OR Academic  

 3,984,356 

#5 Springer 

 

Avatar* OR Agent* OR “Virtual agent*” OR 

“Virtual avatar*” OR “Virtual mentor*” OR 

“Virtual tutor” OR “Simulated instructor*” 

OR “Virtual instructor*” OR “Virtual 

assistant*” OR “Virtual guide*”  

 158,001 

#6 Springer 

 

“Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR  

 127,135 

#7 Springer 

 

“Learning environment*” OR 

“Educational setting*” OR “Training 

environment*” OR “Training scenario*” 

OR “Educational framework*” OR 

“Learning platform*” OR “Employee 

development environment*” OR “Training 

scenario*” OR “Workplace learning” OR 

“Employee training” OR “Vocational 

education and training” OR VET 

 385,266 

#8 Springer 

 

(Benefit* OR Advantage* OR “Positive 

effect*” OR “Positive outcome*” OR Pros 

OR Upside* OR Strength* OR Gain* OR 

 250 
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“Affective gain*” OR “Positive gain*” OR 

Enhancement*) AND (Interact* OR 

Engage* OR Collaborat* OR Using OR 

Operat*) AND (“Human-like” OR 

“Humanlike” OR realistic OR Lifelike OR 

“Human-resembling” OR “Man-like” OR 

“Emotionally expressive” OR “Human-

looking” OR “Human-modeled” OR “High-

fidelity embodiment”) AND (Pedagogic* 

OR Education* OR Teach* OR Tutor* OR 

Educative OR Academic) AND (Avatar* 

OR Agent* OR “Virtual agent*” OR “Virtual 

avatar*” OR “Virtual mentor*” OR “Virtual 

tutor” OR “Simulated instructor*” OR 

“Virtual instructor*” OR “Virtual 

assistant*” OR “Virtual guide*”) AND 

(“Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR) AND (“Learning 

environment*” OR “Educational setting*” 

OR “Training environment*” OR “Training 

scenario*” OR “Educational framework*” 

OR “Learning platform*” OR “Employee 

development environment*” OR “Training 

scenario*” OR “Workplace learning” OR 

“Employee training” OR “Vocational 

education and training” OR VET) 

#9 Springer #8 Research 

article 

2019-2025 

English 

Computer 

science 

User interfaces 

6 
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and human 

computer 

interaction 

Computer 

science, 

general 

Virtual and 

augmented 

reality 

 

RQ3 

Search 

No. 

 Database(s) Search Terms Limitations No. of 

results  

#1 Ebsco Host: 

Academic 

Search 

Premiere, 

Business 

source 

complete, 

ERIC 

 

Appearance* OR Look* OR "Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design Feature*” 

OR “Present* St?le*” OR St?le* OR 

Visual* 

 8,361,353 

#2  Ebsco Host: 

Academic 

Search 

Premiere, 

Business 

source 

complete, 

ERIC 

 

Avatar* OR Agent* OR “Virtual agent*” OR 

“Virtual avatar*” OR “Virtual mentor*” OR 

“Virtual tutor” OR “Simulated instructor*” 

OR “Virtual instructor*” OR “Virtual 

assistant*” OR “Virtual guide*”  

 1,837,311 

#3 Ebsco Host: 

Academic 

Search 

Premiere, 

Business 

source 

“Learn* Effective*” OR “Education* 

Effective*” OR “Train* Effective*” OR 

“Learning efficacy” OR “Learn* 

Performance” OR “Learn* Impact” 

 19,341 
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complete, 

ERIC 

 

#4 Ebsco Host: 

Academic 

Search 

Premiere, 

Business 

source 

complete, 

ERIC 

 

“Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR  

 85,173 

#5 Ebsco Host: 

Academic 

Search 

Premiere, 

Business 

source 

complete, 

ERIC 

 

(Appearance* OR Look* OR "Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design Feature*” 

OR “Present* St?le*” OR St?le* OR 

Visual*) AND (Avatar* OR Agent* OR 

“Virtual agent*” OR “Virtual avatar*” OR 

“Virtual mentor*” OR “Virtual tutor” OR 

“Simulated instructor*” OR “Virtual 

instructor*” OR “Virtual assistant*” OR 

“Virtual guide*”) AND (“Learn* Effective*” 

OR “Education* Effective*” OR “Train* 

Effective*” OR “Learning efficacy” OR 

“Learn* Performance” OR “Learn* 

Impact”) AND (“Immersive VR” OR 

“Immersive Virtual Realit*” OR 

“Immersive Virtual Environment” OR 

“Immersive Virtual surrounding*” OR VR 

OR “Virtual reality” OR “Virtual 

Environment*” OR “Virtual Surrounding*” 

OR IVR) 

 11 

#6 Ebsco Host: 

Academic 

Search 

#5 Peer-Reviewed 

English 

Full-Text 

7 
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Premiere, 

Business 

source 

complete, 

ERIC 

 

2019-2025 

 

Search 

No. 

 Database(s) Search Terms Limitations No. of results  

#1 Springer Appearance* OR Look* OR "Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design Feature*” 

OR “Present* St?le*” OR St?le* OR Visual* 

  

#2 Springer 

 

Avatar* OR Agent* OR “Virtual agent*” OR 

“Virtual avatar*” OR “Virtual mentor*” OR 

“Virtual tutor” OR “Simulated instructor*” 

OR “Virtual instructor*” OR “Virtual 

assistant*” OR “Virtual guide*”  

  

#3 Springer 

 

“Learn* Effective*” OR “Education* 

Effective*” OR “Train* Effective*” OR 

“Learning efficacy” OR “Learn* 

Performance” OR “Learn* Impact” 

  

#4 Springer 

 

“Immersive VR” OR “Immersive Virtual 

Realit*” OR “Immersive Virtual 

Environment” OR “Immersive Virtual 

surrounding*” OR VR OR “Virtual reality” 

OR “Virtual Environment*” OR “Virtual 

Surrounding*” OR IVR  

  

#5 Springer 

 

(Appearance* OR Look* OR "Physical 

appearance” OR “Visual design*” OR 

“Visual realism” OR “Visual fidelity” OR 

“Visual representation” OR “Avatar 

design” OR Design* OR “Design Feature*” 

OR “Present* St?le*” OR St?le* OR 

Visual*) AND (Avatar* OR Agent* OR 

 2,836 
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“Virtual agent*” OR “Virtual avatar*” OR 

“Virtual mentor*” OR “Virtual tutor” OR 

“Simulated instructor*” OR “Virtual 

instructor*” OR “Virtual assistant*” OR 

“Virtual guide*”) AND (“Learn* Effective*” 

OR “Education* Effective*” OR “Train* 

Effective*” OR “Learning efficacy” OR 

“Learn* Performance” OR “Learn* 

Impact”) AND (“Immersive VR” OR 

“Immersive Virtual Realit*” OR “Immersive 

Virtual Environment” OR “Immersive 

Virtual surrounding*” OR VR OR “Virtual 

reality” OR “Virtual Environment*” OR 

“Virtual Surrounding*” OR IVR) 

#6 Springer #5 Research 

article 

2019-2025 

English 

Computer 

science 

User 

interfaces and 

human 

computer 

interaction 

Educational 

technology 

Computers 

and education 

Virtual and 

augmented 

reality 

Educational 

research 

Technology 

and design 

education 

65 
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Appendix 3 - Correspondence 

E-mail correspondence with SJ 

1: 

2: 

 

Appendix 4 – Interview Guides 

Version 1  

Focusgroup: 

 

4. Can you tell me about any experiences you’ve had with virtual reality (VR) learning or 

training before? What stood out to you in those experiences? 

5.  
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6. Based on the video, in what ways do you think the avatar’s appearance may have 

affected the learner’s engagement or motivation? 

7.  

8. From what you observed, how do you think the avatar’s appearance influenced the 

sense of immersion or presence for the learner inside the VR environment? 

9.  

10. How do you think the appearance of the avatar impacted the learner's ability to focus 

on the learning tasks or material? 

11.  

12. Watching the video, how effective do you think the avatar was in supporting learning 

or helping the learner retain information? What makes you think that? 

13.  

14. If you imagine replacing the avatar in the video with an even more realistic or more 

minimalistic one, how do you think that would change the learning experience? 

15.  

16. How would you describe the avatar’s social presence in the video? Did it come 

across as trustworthy, credible, or approachable? Why or why not? (Explanation of 

what social presence is to the participant(s) if needed) 

17.  

18. Did anything about the avatar’s appearance seem distracting or overwhelming to 

you? How do you think that might affect the learner inside VR? 

19.  

20. Based on what you saw, what kind of avatar design do you think would best support 

learners in VR environments? Why? 

21.  

22. If you were designing the next version of this VR training, what would you change 

about the avatar in order to improve engagement or learning outcomes? 

23.  

24. Is there anything else that caught your attention or that you would like to add? Do you 

have any questions about the prototype or any other questions for us? 

 

Version 2 

Individual: 

 

25. (Explain Immersion and Presence) From what you observed, how do you think the 

avatar’s appearance influenced the sense of immersion (Being surrounded by a 
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virtual environment) or presence (Being aware of being in the environment) for the 

learner inside the VR environment? 

 

26. (Based on the video,) In what ways do you think the avatar’s appearance may have 

affected the learner’s 

27. Engagement? 

28. Motivation? 

 

29. How do you think the appearance (looks) of the avatar impacted the learner's ability 

to focus on the learning tasks (or material)? 

 

30. (in the video) How effective do you think the avatar was in supporting learning or 

helping the learner retain information? 

31. Is there a difference between avatars? What makes you think that? 

 

32. If you imagine replacing the avatar in the video, how do you think that would change 

the learning experience? 

33. more realistic 

34. more minimalistic 

 

35. How would you describe the avatar’s social presence (sense of being together) in 

the video? Did it come across as trustworthy, credible, and approachable? 

36. First Avatar, why? 

37. Second Avatar, why?  

 

38. Did anything about the avatar’s appearance seem distracting or overwhelming to 

you? - How do you think that might affect the learner inside VR experience? 

39. Avatar 1 (How did you perceive the appearance (feel about the looks) of the 1st 

avatar.) 

40. Avatar 2 (How did you perceive the appearance (feel about the looks) of the 2nd 

avatar.) 

 

41. With the video of the prototype in mind, witch one of the avatar designs do you think 

would best support learners in VR environments? 

42. Why? 
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43. If you were designing the next version of this VR training, what would you change 

about the avatar in order to improve engagement (or learning outcomes)? 

 

44. Is there anything else that caught your attention or that you would like to add? - Do 

you have any questions about the prototype or any other questions for us? 

 

45. Do you have any previous experience with virtual reality (VR) learning or training 

before? (Ask what their profession is?) 

46.  What (in that case) stood out to you in those experiences? 

 

Appendix 5 – Form of Conscent 

 

Form of Consent 

Consent to the processing of personal data in connection with student work at 

University West 

Information about the student work/degree thesis project 

In this study we aim to explore what benefits users can perceive from the presence of 

a pedagogic avatar/agent in a VR educational setting. We will let participants take part in two 

immersive VR experiences. One without pedagogic avatar/agent guidance, and one with 

pedagogic avatar/agent guidance. Then we will conduct a semi structured interview with 

each participant that is predicted to last for about 20-30 minutes. The interviews will be 

performed in Teams, recorded and automatically transcribed. 

This thesis project is conducted as part of the Master program in IT and Management 

at Högskolan Väst. The study explores the role of avatars as pedagogical agents in virtual 

reality (VR) work-related training scenarios, focusing on their appearance and its perceived 

impact on users. engagement, presence and immersion. The project combines qualitative 

methods with action design research (ADR), involving prototype development in Unreal 

Engine. Participants of this study will be presented with a video of the prototype, consisting of 

two identical scenarios, with different looking avatars, and then partake in a semi-structured 

interview lasting 20-30 minutes. Alternatively: Participants of a focus group in this study will 

take part of a pre-recorded video of both scenarios and then partake in a focus group 

interview of approximately 20-30 minutes. This master thesis study is carried out in 

collaboration with an ongoing project between Högskolan Väst, Tenstar Simulaton AB, and 

SJ. 

What personal data will be collected?  
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In this student project, the following personal data will be processed by students at 

University West: Occupation, name & e-mail address 

What is the purpose of the collection of personal data?  

The purpose of the collection of personal data is firstly to be able to contact the 

participants if needed during the research project. The data will be anonymized to compare 

results from the interview(s) to existing literature in our analysis. Occupation is a relevant 

factor depending on the specific nature of the research. 

On what legal basis will the personal data be processed?  

The personal data is processed with your explicit consent. Participation in the study is 

completely voluntary, and you can withdraw your consent at any time without any given 

reason.  

How is personal data processed?  

All processing of the personal data collected complies with the general principles of 

the General Data Protection Regulation.  

These principles are based in short, on the fact that personal data should be limited 

to what is relevant and appropriate for the student work, that the collected data must be 

correct and that it must be treated with confidentiality and a low risk of intrusion into your 

personal integrity. University West shall also guarantee correctness and transparency 

towards you, with regard to how your personal data is processed for the student project, 

during and after its implementation.  

The personal data will be collected via interviews in Teams that will be recorded and 

transcribed automatically through teams. After that, the data will be stored electronically on 

University West cloud services. Collected data will be stored in accordance with University 

West's regulations, which means safe storage under the University's control. Your data will 

be processed in such a way that no unauthorized person can access it. To ensure the 

integrity of the personal data, the transcripts will undergo anonymization. It will not be 

possible to identify individuals in the publication of the results of the student project.  

The personal data will be stored until the purpose of the processing ceases or until 

you withdraw your consent. After completion of the examination, the personal data will be 

deleted. However, University West may in some cases be obliged to archive and save 

personal data in accordance with mandatory law and regulations. 

The personal data will only be processed for educational purposes in accordance with 

the above-mentioned purposes at University West and will not be disseminated to any other 

recipient.  

Who is responsible for the processing of personal data?  
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University West is the data controller and ultimately responsible for the processing of 

your personal data for the student work. University West can be reached by 

servicecenter@hv.se or by phone 0520-22 30 00.  

If you have concerns or complaints about how your personal data is processed, you 

can always turn to the university's data protection officer at dataskydd@hv.se.  

What are my rights?  

According to the General Data Protection Regulation, you have the right to access all 

personal data about you that is processed (so-called register extract). You also have the right 

to have your data corrected in the event of errors, the right to request deletion, restriction or 

object to the processing of personal data. You can revoke your consent at any time without 

any given reason.  

If you want to make a request as described above or take part of the information that 

University West processes about you, you should first contact the student(s) responsible 

and/or his/her/their supervisor. You can also contact University West's data protection officer 

at dataskydd@hv.se.  

If you are dissatisfied with the university's processing of your personal data, you 

always have the right to lodge a complaint with the Swedish Authority for Privacy Protection. 

You can contact them on imy@imy.se or 08-657 61 00.  

Contact information for responsible students and supervisors 

Students 

Jovan Manojlovic, HV-mail: jovan.manojlovic@student.hv.se 

Maria Anderson, HV-mail: maria-ulrika-helen.dahlberg-anderson@student.hv.se 

Supervisor 

Jonas Pettersson, HV-mail: jonas.pettersson@hv.se 

Consent 

I hereby agree to participate in the study, and I am informed that my personal data is 

processed for the purposes stated above. I confirm that I have read the above information 

and understand how my personal data may be processed. I am aware that my participation is 

completely voluntary and that I can cancel my participation at any time without giving any 

reason.  

 

Date and place 

 

_____________________________________________________ 

 

Signature 

mailto:registrator@hv.se
mailto:dataskydd@hv.se
mailto:dataskydd@hv.se
mailto:imy@imy.se
mailto:jovan.manojlovic@student.hv.se
mailto:maria-ulrika-helen.dahlberg-anderson@student.hv.se
mailto:jonas.pettersson@hv.se
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_____________________________________________________ 

 

Name  

 

_____________________________________________________ 

 

 

 

Appendix 6 - Interview transcripts 

Anonymized and thematically coded 
(see separate document) 

Appendix 7 - Table of thematic analysis of interview data 

 

Categories Themes Citations 

     : 

Presence and 

Immersion 

Spatial Presence 

I felt equally present. I was focused on what I saw 

around me, so I didn’t just follow the avatar, but I 

mostly looked around, especially when I saw 

things happening in front of me. 

Participant 5 

But in the second scenario I thought it's a guy. It's a 

real guy inside the train and he's trying to help him 

and he's with him. And in all the scenario. 

Participant 7 

Social Presence 

...if you are more immersed in that situation and 

immersed into that virtual reality. 

 Setup. Then you might feel the social presence of 

that second avatar 

Participant 3 

Well, I think still human is more, was more easy to 
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relate to as a social presence. 

And usually maybe don't interact with non-

human's. If I say that first is a non-human. 

And maybe I need to create a social presence, In 

that case, more like. 

An when it was a person, it felt that we may be 

doing that together. 

Participant 6 

When it was a human, then  you're more likely to 

get engaged with what's happening. 

Participant 1 

And the first one, not a real person and the second 

more, more present feeling like already from the 

start. 

Participant 2 

No, for the first, I didn't believe there was a social 

presence in the first avatar, no..., ... Because in no 

way it looked like an actual person, because if to 

have a social presence that must be..., ...a living 

organism, whether it could be a human or anything 

else 

Participant 3 

I didn't see much difference. 

 Though actually there was no difference. 

Participant 4 

...I think the avatar that was more human-like was 

much more credible. 

Participant 5 

Yeah, I guess the human. 

Body is more realistic. 
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Participant 6 

I thought that the second one is always a guy 

coming with me, but the first one I could say ok, 

this is not real. 

 It's not coming with me. It's something belonging 

to me, you know, as a robot or something or 

whatever 

Participant 7 

Co-presence 

But as said if it would somehow just be something, 

just be a face in the first version, then I think I 

would get used rather quickly and get that,..., ...I 

would feel, I think, Present 

Participant2 

I think the second version, when it was more 

human-like, was more realistic, and it had a more 

human-like feel..., ... I didn’t like the first avatar. It 

was more like a robot guiding you. 

Participant 5 

If it looks like a human being, then it's more easy to 

understand. 

Like that I I can relate to a person talking to me. 

Participant 6 

When you see avatar like that ..., ...Maybe it's not 

social presence, it's not present with you in that 

time, but you know something in the situations like 

that heart attack, you know it's connected to 

somewhere, You can get a help. 

Participant 7 

Immersion 
I would say yes, it's it also has an effect. 

 Because like this, this human, unlike avatar again, 
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makes your brain like clearly defending from being 

immersed into this because it says, ok, it's not real. 

 It's like things like that don't exist 

Participant 1 

So next time there is a whole human then, and it 

looks much more reasonable. Felt more for real  

Participant 2 

...the first one kind of gave the feeling that there 

wasn’t any sense of immersion at all, I would say. 

Participant 5 

...the details bring you more inside the scenario in 

my opinion. 

Participant 7 

     : Engagement Motivation 

I would definitely be more motivated with the 2nd 

avatars appearance. 

  Like goes without saying, yeah. 

Participant 1 

But you also like sometimes get like a, like a bonus 

of trust, because how the avatar looks. It felt like 

someone that I could know that I could meet on 

the street. 

Participant 1 

But deffinatelly looks if there is something weird or 

not, so does that mean enemy now then...? Then it 

will be very unrealistic and that distracts instead of 

that you want to keep going. 

Participant 2 

For example, the second video because some 

people might need a real person in the place of uh 

teaching them. So, the first avatar might not be 
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efficient for them. In that case the second avatar 

might be much better in the way of motivation. 

Participant 3 

Yeah, for sure it will affect because it will look like 

someone that I know, right. 

  So it might be an effect in a in an emotional way, 

but on the technical part it might be the same, but 

that might be a little bit of extra motivation and my 

focus might be a little bit high if that's the case. If 

there is an actual person's image in the face of an 

avatar. 

Participant 3 

I feel it has motivated me to learn the comp like 

something which is more comprehensive like 

transition from understanding the complicity of 

some environment or how something operates. 

Participant 4 

The appearance of the avatar? 

 No, I don’t think so. 

Participant 5 

I think this is very individual, as different people 

react to different stimuli certain people are more 

sensitive to such aesthetic aspects..., ... and for 

them, it might be very important how the avatar 

looks. For me, it didn’t matter 

Participant 5 

Yeah. No, I think that if I was a student. 

 Maybe I would feel more encouraged if it was a 

human being, but when it comes to motivation, I 

don't think it would have any difference because I 

think my I would be just there to learn and it would 
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be just for me a question of having clear inst. 

 So when it comes to motivation, I don't think it 

would motivate me, but. 

 Encouragement seems like more like, yeah, you 

can do that. 

Participant 6 

The motivation, yeah. The motivation, as I said, it's 

like, In the first one was more because then I in the 

at the beginning I realized that it's something. 

That that belongs to the, I don't know the machine 

or belongs to me. 

  I could find out that it's not from the audience 

there, so it could help me. My engagement was 

more because I realized I could distinguish them 

from each other. 

Participant 7 

Because if they are not real, then he tries to think 

about what he's going to learn. But, if you make it 

more real, then he will be more engaged. And when 

he's engaged, then you can convey the messages 

that you want to transfer 

Participant 7 

Social Interaction 

When it comes to first aid and interpersonal 

interactions, I think virtual reality has no place 

here. Here what is required is a human presence. It 

takes a trainer who can give and receive, who can 

explain the situation, who can provide good 

feedback and especially when it comes to like 

interpersonal interactions. 

Participant 5 

     : Learning Cognitive Load  If there is not going to be much change in the form 
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Outcomes of avatars, like how it's been displayed or what 

help that they're going to do, I think for my likings I 

would prefer the first avatar which was not in 

human form, just 2D model. 

Participant 3 

I feel the simplified one, it would be an ideal for the 

learning experience because it would be to my 

thinking it would be with more technical content. 

Participant 4 

Well, the first one was not a complete being. 

So it was a little bit distracting because then when I 

don't see the whole, I guess I need to fill in the 

gaps. 

He didn't have any legs 

Participant 6 

Focus/distraction 

...this human, unlike avatar again, makes your 

brain like clearly defending from being immersed 

into this because it says, ok, it's not real. 

Participant 1 

Well, the first avatar, I would say the clothes. 

 Yeah, I didn't get, like, why did it have the clothes? 

 Yeah, it was clearly not meant to be a human. 

Participant 1 

The first is that you put too much focus on that 

there is something wrong with this avatar. And then 

it distracts me directly from my focus on learning. 

Participant 2 

affected me directly negatively, because I, all the 

focus was on that there is something more, on 

that, that there is something wrong with the avatar, 
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or why it looks like this without legs. And that, you 

lose focus on that there are other things it shall do 

then instead 

Participant 2 

there is more focus on other things when the 

avatar looks more like a human then... you may not 

question why it looks like it looks, but focus is 

placed on other things 

Participant 2 

But the second one was also a little bit unrealistic 

by just backing up instead of turning round 

showing the way, show things... 

Participant 2 

Yeah, for sure it will affect because it will look like 

someone that I know, right. 

  So it might be an effect in a in an emotional way, 

but on the technical part it might be the same, but 

that might be a little bit of extra motivation and my 

focus might be a little bit high if that's the case. If 

there is an actual person's image in the face of an 

avatar. 

Participant 3 

But deffinatelly looks if there is something weird or 

not, so does that mean enemy now then...? Then it 

will be very unrealistic and that distracts instead of 

that you want to keep going. 

Participant 2 

I don't feel anything distracting, and both avatars. 

It was ok for me 

Participant 3 
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when I started moving and when the avatar started 

moving with me, it felt a little bit weird for the 

second avatar because the first one was not an 

actual human. 

 Kind of avatar. 

 It was just an 2D model kind of thing, so it felt 

normal 

Participant 3 

the guidance through the train, it was the same..., 

So I feel it’s much more the same thing, it doesn't 

affect. 

Participant 4 

I don’t think the appearance itself would affect my 

experience, it has not. I felt just as focused..., ...on 

the situation 

Participant 5 

I believe first one as I said, because this I could 

differentiate the avatar which is helping me 

Participant 7 

Effectiveness 

...I don't think for now avatars doesn't have any 

impact on the effectiveness. 

 They both will have the same effect on the learner. 

Participant 3 

...an completely designed human form that will be 

more effective than just having shapes. 

Participant 3 

I believe it depends a lot on how you perceive 

reality and what is important to you..., ... there are 

people who appreciate a human presence, so they 

might act based on what they see 
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Participant 5 

I think that everything depends on the tasks and 

the type of knowledge one can present as a symbol 

in virtual reality. We may eventually adapt to the 

new reality so that it won’t affect us as much in the 

future. But at present, I believe that human contact 

is still extremely important for memorizing, 

experiencing, and embedding information into 

long-term memory 

Participant 5 

I would refer to the human-like avatar 

Participant 5 

So I think for me it wasn't that much difference in 

Avatar, but more an understanding what's 

happening because in the second part where the 

lady got the heart attack, it was more clear what 

it's about 

Participant 6 

I think that any anything that you learn which is 

also associated with any kind of emotion is more 

easy like to remember. So for that reason I would 

say more human would be better. Even if it's bad 

learning I think it could be more meaningful. 

Maybe I'll I don't learn as much, but I still 

remember more 

Participant 6 

Because if they are not real, then he tries to think 

about what he's going to learn. 

 But, if you make it more real, then he will be more 

engaged. 

 And when he's engaged, then you can convey the 
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messages that you want to transfer 

Participant 7 

     : Avatar 

Visual 

Appearance 

PA Realism 

My focus might be a little bit high if that's the case. 

If there is an actual person's image in the face of an 

avatar. 

Participant 3 

Well, I definitely prefer the second version, where 

the avatar was like more human like. 

Participant 1 

I would definitely be more motivated with the 2nd 

avatars appearance. 

  Like goes without saying, yeah. 

Participant 1 

So next time there is a whole human then, and it 

looks much more reasonable. Felt more for real. 

Participant 2 

It felt a bit natural because since the assistant was 

made to look like a human. 

Participant 3 

Yep. Yeah, I guess the human Body is more 

realistic. Yeah, if it's if it looks like a human being, 

then it's more easy to understand. 

 Like that I I can relate to a person talking to me. 

Participant 6 

Yep, it was easier to focus when it was a human, 

because I already know what the human is 

Participant 6 

PA Non-realism 
I can like in the first version it was like a like a 

hybrid between like a robot and avatar and like a 
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human and I think like that was, that was the worst 

possible option because in my opinion it should 

either decide for either. 

Participant 1 

So why is this thing wearing human clothes? 

So that was a bit distracting for the first one 

Participant 1 

I did not comprehend from the start, what this 

human is without legs. I just thought wow that’s 

weird, it looks... 

Participant 2 

Without legs, then it is strange, a strange thing to 

show in an education. 

Participant 2 

when it was just a vest, I could, I need to over time 

think what does it mean. 

 Why is vest, is vest walking around here? 

 And like trying just to understand what's 

happening. 

Participant 6 

He didn't have any legs and I thought I was only 

remembering only a vest, so I couldn't remember it 

also had the face and the helmet. 

Participant 6 

And I was a little bit confused about the hands. 

 Because they look like robot hands and I was 

questioning like am I a robot or who is the robot 

Participant 6 

Suggestions for 

future avatar 

We can discuss whether it should be a man, a 

woman, like a young person or older person. 
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looks Participant 1 

Regarding like a more abstract one, I think it could 

also like help to get rid of some of the, I would say 

brain load. 

And, like, distraction that asking the question, OK, 

was that supposed to be a human or not 

Participant 1 

So if I had to decide which project to develop, then 

I would go for a more human like, more elaborated 

version rather than starting to develop something 

abstract that may work but also might not work. 

Participant 1 

If the avatar becomes even more realistic, that it 

turns in the direction and walks, and I follow. Then 

it would be even better and... yes, yes but exactly 

like if you add sound also. Or if he waves, come 

follow with me, and then turns and walks towards, 

through the train, then it would be more realistic. 

Participant 2 

if it would somehow just be something, just be a 

face in the first version, then I think I would get 

used rather quickly and get that, oh, the avatar 

here is going to show instructions or something like 

that and then focus would also be there. 

Participant 2 

So I feel like It should be more facial clear like clear 

expression for the official person 

Participant 4 

I feel the simplified one, it would be an ideal for the 

learning experience... 
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Participant 4 

And the second one I mean, for me to be totally 

clear here, he would have a need to look, a much 

more like official. 

Participant 6 

I think it's important that it has the whole body, 

whatever, whether it's a robot or a human being, so 

it has a complete like form in some way and that 

it's that it signals what is that person's or like 

avatars role. 

Participant 6 

But, if you make it more real, then he will be more 

engaged. 

  And when he's engaged, then you can convey the 

messages that you want to transfer 

Participant 7 

     : 

General 

Suggestions 

Other Possible 

Improvements 

But in the second part like the only thing that was a 

bit distorting was body language, right? 

 Which is probably you know, something you can 

elaborate on. 

Participant 1 

...the learning environment in my opinion, should 

reflect the reality as closely as possible. 

Participant 1 

They might have different ethnic background, so 

that will be also like Nice to train, maybe with 

reflecting this diversity, incorporating this diversity 

and for various people, probably various things 

would work differently 

Participant 1 
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the graphics definitely would like need some 

improvement if that was supposed to be like a like  

end version of the of the training environment. 

Participant 1 

with the surroundings, the passengers, it would be 

nice that they react somehow. 

Participant 1 

I would focus more on movement, not looks, but I 

thought the avatar looked good, number two, and if 

it would turn towards and show with its hand that 

the equipment is there and so on, and use gestures 

and talk then. 

Participant 2 

We just had..., ...the text-based instructions. If 

there was anything else like in the way of. 

 Notifying. It with an image or something else 

instead of just text. 

 It would have been much better in in the way of 

engaging. 

Participant 3 

...since the avatar is just going to be in the image 

but not going to help me in any other form because 

everything what I need to do is being described in 

the text. 

 Uh, maybe I would say like there is no need for an 

avatar in that case..., 

But if ..., ...for example, avatar is going to spots and 

just pointing out things..., ...if the avatar is able to 

move to the place and locate me that object that 

would have been better... 

Participant 3 
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...instead of having all the text representations, I 

was just remove every text and I'll just change the 

text to audio... 

Participant 3 

I would, I think, create like adaptive responses 

where it's more interactive. 

 Uh, for example, like every action like there is..., 

...A real time..., ...processing instructions like for 

example if the like the way the guy was guiding the 

person then you could see like action that is being 

done and then you're interacting with it. 

Participant 4 

Yeah, more animation and stimulation. 

 And also help people engage like, not, just hold 

the cup maybe. 

Participant 4 

...the motion of the train..., ...I think there's a little 

more to improve about it, which can be done 

better. 

Participant 4 

I would definitely add sound, to increase more 

stimuli because just watching, that felt so very 

unrealistic in a way kind of..., ... The more stimuli 

involved in a certain situation, the better the 

learning... 

Participant 5 

I think for me, what would be more important is to 

know what role I am playing and what role that 

other avatar is playing. 

Participant 6 
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For me it would be important that like how I see 

this speaking bubble that it's coming from Avatar's 

mouth. Because now it was just floating... 

Participant 6 

Maybe it needs to have like instructions or 

something, so I really understand. 

Yeah, a name or something. 

Participant 6 

If it doesn't have a voice on the set, keep a little bit 

text clearer for the person to see that to be able to 

read the text. 

Participant 7 

Maybe there's a maybe when the lady got actually 

heart attack, it was very. 

 For me was like very, you know, all of a sudden, 

somebody there felt going to the ground, is maybe 

another person can approach her that? 

 So are you feeling OK 

Participant 7 

And yeah, and also maybe that coffee in the hand, 

you know, make it a little bit realistic. That 

something really happened that coffee could fall 

down on the ground, you know. Something in that 

way, yeah. 

Participant 7 

Every year they take us to that course. It’s half an 

hour course. 

 We have to go and work. Take the heart starter, put 

it on the ground and do it with the plastic 

something? Yeah. On the ground from the human. 

And it has a steps..., ... first word to what we have 
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to do, you have to put the put the neck of that 

person up and then and then try to put something 

behind the neck. 

 Put the neck in this way and then take off the 

clothes, you know. 

 Give some connected things because that 

connecting the they have to starter it, it has a it has 

1-2-3. You have to connect them first and then 

open it and check if that is working or not and then 

it gives like 2-3 and then start to like 3-4-5 times 

like that. Maybe that steps can helpful yes.And 

execute that or saying that. 

Participant 7 

So it has to be user friendly at the at the beginning 

to show that person, ok what the context is, what is 

it and what we are doing? 

Participant 7 

Other reactions 

...there was like a like a woman on the on the right 

side sitting. And she was like, very, very frozen 

Participant 1 

The lady fainted quite nicely. 

 The only thing is was this this, this resuscitation 

machine that went into her into her chest like 

instead of like being. Yeah, so it was also like, oh, 

ok... 

Participant 1 

And the end of the of the train. Yeah, it was like you 

could see the railway that was a bit strange for me. 

 Oh, are we falling out or something 

Participant 1 

The texts that were, they were a little blurry in the 
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beginning, and then if you just may not have time 

to read through everything..., ... or maybe you can 

make larger texts? 

Participant 2 

It would also help to get instructions before you 

participate. Some kind of instruction when you 

start the movie..., ... or presentation, presenting it 

somehow?..., Yes something to tell, a little short 

on it, what will happen and what to expect... 

Participant 2 

if I had a little bit of background knowledge of what 

I'm going to do with the avatar and how that avatar 

is going to look. 

 Then it will be the same and it will be easy to 

understand about the things I'm going to do inside. 

Participant 3 

...what I missed, was sound and other 

experiences. You know, if you have the possibility 

to touch something, feel something, hear, smell. 

Then the experience of that moment would be 

significantly better. 

Participant 5 

...the second one I mean, for me to be totally clear 

here, he would have a need to look, a much more 

like official to understand his role, because if he is 

like a teacher or somebody instructor, I would 

expect that person to be not as handsome and laid 

back. 

But more like a boring teacher and you know. 

Participant 6 

The text was a little bit too small to read. 
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I would have liked to, even if it's like bigger than in 

proportion to human, I would have liked a bit more 

clear text. 

And I would have liked, I guess I need instructions 

to understand from the beginning. So like, I am 

your instructor or something. 

Participant 6 

You just see the text and the text is so fast to read 

them. So that was one of the things that, you know. 

The text should be clearer to the person. Person 

cannot find it in the screen you guys; your eyes 

know that that text is in there. 

Participant 7 

 

Appendix 8 – Video link 

Walk-through Pedagogic Avatar Comparison 1 for Master Thesis 2025 

https://youtu.be/5lvCaLySS0s 
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