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Abstract 

In this work, a prototype of a job interview training application in virtual reality is 

evaluated. This paper explores the factors affecting the usability and embodiment of 

an avatar and how they related to job interviews in a virtual reality setting. A 

between-group study was conducted (n=15) to measure the effect on the embodiment 

of an avatar that creating and customizing an avatar had compared to picking from 

pre-defined ones. Participants had to undergo a job interview in virtual reality with 

their avatars. A mixed-method approach was followed with data collection using both 

post-experiment questionnaires and recorded semi-structured interviews. No 

significant results could be established between the avatar selection process and the 

embodiment towards the avatar. The thematic analysis of the interview data and the 

quantitative data analysis resulted in design guidelines for future job interview 

training applications. Critical aspects of the design guidelines outline the need to 

promote and enable users to use hand gestures, allow basic customization of their 

avatars, and put special attention to the design and behavioral fidelity of the 

interviewer. 

 

  



Sammanfattning 

I det här arbetet, utvärderas en prototyp av en träningsapplikation för 

jobbintervjuer. Det här arbetet utforskar faktorer som påverkar användbarheten och 

förkroppsligandet av en avatar och hur dessa faktorer relaterar till jobbintervjuer i 

virtuell verklighet. En studie utfördes med två olika grupper (n=15) för att mäta 

effekten av förkroppsligande av avatarer som processen av att skapa och anpassa en 

avatar hade jämfört med att enbart välja bland förvalda avatarer. Deltagarna fick 

delta i jobbintervju i virtuell verklighet med sina avatarer. En blandad metod 

användes med datainsamling genom både formulär och inspelade intevjuer. Inga 

statistisk signifikanta resultat kunde erhållas mellan urvalsprocessen av avataren och 

förkroppsligande av avataren. Den tematiska analysen av intervjudatan resulterade i 

designriktlinjer som utlyser behovet av att möjliggöra användare att fritt använda 

händerna, göra enkla modifikationer av sina avatarer och lägga extra mycket fokus 

på designen av intervjuaren. 



The Role of Avatar Creation and Embodied Presence in
Virtual Reality Job Interviews

Akash Menon
amenon@kth.se

KTH Royal Institute of Technology
Stockholm, Sweden

ABSTRACT
In this work, a prototype of a job interview training application
in virtual reality is evaluated. This paper explores the factors
affecting the usability and embodiment of an avatar and how
they related to job interviews in a virtual reality setting. A
between-group study was conducted (n=15) to measure the
effect on the embodiment of an avatar that creating and cus-
tomizing an avatar had compared to picking from pre-defined
ones. Participants had to undergo a job interview in virtual real-
ity with their avatars. A mixed-method approach was followed
with data collection using both post-experiment questionnaires
and recorded semi-structured interviews. No significant results
could be established between the avatar selection process and
the embodiment towards the avatar. The thematic analysis of
the interview data and the quantitative data analysis resulted in
design guidelines for future job interview training applications.
Critical aspects of the design guidelines outline the need to
promote and enable users to use hand gestures, allow basic
customization of their avatars, and put special attention to the
design and behavioral fidelity of the interviewer.
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CCS Concepts
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INTRODUCTION
Job interviews are situations that are notorious for provoking
anxiety. For students, who have often have limited work ex-
perience, the anxiety elicited can be even stronger. Therefore,
having a convenient and safe way to practice interviews that
can translate into real-life benefits is desirable regardless of
previous real-life interview experience.

Simulated experiences such a virtual reality (VR) are increas-
ingly being explored as substitutes or complements for real-
world training as ecological validity can be achieved [12, 62]
while offering greater flexibility and control over conditions
and stimuli [12, 34, 40].

The sense of presence is a crucial driver behind the elevated
mediated experience that VR offers [31]. Lee defines presence

as "a psychological state in which virtual objects are experi-
enced as actual objects in either sensory or non-sensory ways"
[31], which is vital to consider in the design of immersive VR
experiences. Presence is an essential factor governing how VR
experiences can be potentially translated into real-life equiva-
lents. Therefore, presence and derivative concepts of presence
such as embodiment are central to understand and measure for
successful designs of VR experiences.

Research indicates that people who experience a co-located
virtual body (VB) from a first-person perspective can have
the illusion that the VB is theirs [37, 43, 55, 56, 57], which
constitutes an embodiment illusion 1 [19, 56, 43]. During the
embodiment, parts of the VB are experienced as one’s own
body. Being embodied with the avatar has been shown to
increase the subjective sense of presence [19, 9, 27].

Furthermore, characteristics of the VB which a person controls
can have particular affordances, [48, 43] which can influence
how the person controlling the VB will behave. This phe-
nomenon, called the Proteus effect [65], can be used to prime
users before engaging them in activities in a virtual environ-
ment [44, 50].

Customizing an avatar offers a mechanism of indirectly moder-
ating the Proteus effect by making the avatar more self-relevant
[49], enhancing the characteristics affordances of an avatar.

The identification process with one’s avatar starts when select-
ing or composing an avatar. The process has been linked with
increased arousal, enjoyment, and motivation [9, 10, 6]. How-
ever, an increased level of identification with one’s self-located
VB also increases the perceived threats towards the VB [9,
26]. Therefore, it is essential to understand the relationship
between creating and using avatars in a virtual job interview
setting.

This research aims to investigate whether the act of creating
and customizing an avatar can affect the sense of embodiment
of the avatar in a prototype application for job interview train-
ing developed by Mimerse AB2 and the author. Another goal
of the research is to establish a set of design guidelines for the

1Lee argued for using non-normative words instead of "illusion"
when describing experiences deriving from presence, but for the sake
of clarity towards the original work of others, non-normative are used
in this work [31]
2Mimerse AB, https://mimerse.com/
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future development of VR job interview training applications
that consider the aspects of embodied presence.

THEORETICAL BACKGROUND
In this section, the related areas of research to the problem
area and work relevant to this paper’s aim are discussed.

Virtual Reality and Presence
Customarily, VR is described as simulated or artificial worlds
that one can be immersed in, which can be used for vari-
ous purposes such as entertainment, education, training, and
business. These synthetic worlds and experiences may hold
varying degrees of resemblances to the physical world, de-
pending on their design and level of immersion. A user can
experience immersive VR through hardware devices in the
form of head-mounted displays (HMD). When fully immersed
in VR, such a user perceives themselves to be present in the
non-physical environment they are experiencing. Thus, the
sense of presence occurs when the artificiality of the virtual ob-
jects cannot be perceived, according to Lee [31]. For practical
implementations, a symptom similar to motion sickness, called
VR sickness, must be monitored [58]. Ensuring a high refresh
rate experience and high degrees of presence minimizes the
chance of VR sickness occurring [58].

Embodiment
In the classical rubber hand illusion (RHI) experiment [14],
Botvinick and Cohen established how illusionary tactile sen-
sations towards a rubber hand could be achieved. They found
that the rubber hand could be self-attributed and mislocalized
through a process of visuotactile stimulation [14]. With the
employment of virtual reality, the RHI has been extended to
whole-body illusions using VBs [37, 26, 19, 18, 56]. The
process in which the rubber hand is processed as one’s hand
results in the embodiment of the rubber hand.

Kilteni et al. define the Sense of Embodiment (SoE) towards a
VB as emerging when the properties of the VB "are processed
as if they were the properties of one’s own biological body",
based on Vignemont’s original definition [16, 26]. However,
Vignemont also defined being embodied in an entity as a matter
of degrees, where it was necessary that only some properties
of an entity being processed as it was the one’s of own body
for the entity to be considered embodied [16]. The SoE is a
composite measure, comprising of three partially overlapping
sub-components; self-location, agency and body ownership
[26].

Self-location refers to the volume in space in which the user
feels to be located [26]. As an example, self-located avatar,
would refer to the feeling of being located inside the VB of the
avatar. A first-person perspective has been shown to promote
a higher degrees of physiological responses to threat towards
a VB [26]. Previous research has shown that using motion-
tracking equipment mapped to a co-located avatar from a
first-person perspective can induce an embodiment illusion of
having a VB that is self-located [17, 55].

Agency is the sense of having motor control over VB limbs
and expression. Synchronous visuomotor feedback can in-
crease the sense of agency [26] while asynchronous visuomo-
tor feedback can do the opposite [26, 43]. Real-time virtual
mirrors are commonly used to establish visuomotor feedback
in virtual reality studies where participants embody an avatar
[4, 5, 19, 20, 21, 43].

Body Ownership refers to the self-attributed bodily source
of experienced sensations [26]. Tsakiris et al. argue that the
proprioceptive sense of body ownership is localized and akin
to sensations rather than motor-controlled agency actions [60].
Gorisse et al. investigated the effect of using a high graphical
fidelity self-similar avatar on the sense of embodiment. They
found that participants with self-similar avatars reported a
higher sense of body ownership than participants with less
self-similar avatars [22].

Speaking related tasks in Virtual Reality
There has been a significant amount of previous studies in-
vestigating VR use in speech-related tasks focused on public
speaking [33, 8, 5, 30, 45, 63, 2, 41, 23, 54]. In comparison,
relatively little well-cited literature exists among the surveyed
literature regarding immersive VR use for interview-related
tasks [29, 53, 62].

Kwon et al. found that fully immersive environments expe-
rienced through an HMD were related to a higher degree of
presence than using a laptop screen for a virtual job interview
[29]. Furthermore, the graphical fidelity of the interviewer
was found to affect an individual’s self-reported anxiety [29].
However, the effect on anxiety between the graphical fidelities
of the interviewer was small compared to the significant de-
gree of anxiety that all the virtual representation achieved to
induce, which was close to the real-life interviewer condition
[29]. Thus, Kwon et al. hypothesize that the anticipation ef-
fect of undergoing a job interview might be a more significant
factor determining the anxiety than the graphical fidelity of
the interviewer [29].

Independently, Borges et al. developed and tested a narrative
framework for VR job interviews which was found to prime
participants to be more anxious [13]. Participants were asked
to read a narrative that either detailed some fictional back-
ground about the company, the interviewer and the financial
situation the participant was in, or read a text about a neu-
tral conversation with a neighbor, before the interview [13].
Borges et al. conclude that fictional narratives can provide a
way to prime participants in experimental designs for virtual
reality job interviews [13].

Villani et al. found that users who performed a simulated job
interview in virtual reality reported a higher degree of presence
than simulated job interviews in real life [62]. The higher
degree of presence was attributed to the way presence is a
social construct concerning agent interactions and physical and
cultural artifacts [62]. However, while skin conductance levels
significantly increased for both virtual and real interviews
compared to the baseline, no significant differences could be
found between the modalities [62].
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Lindner et al. conducted a single-subject effectiveness trial
of VR exposure therapy for public speaking in collaboration
with a private clinic. The results showed a large significant
self-rated decrease in public speaking anxiety after a single
three-hour session. However, few participants were retained
in a follow-up online in-vivo transition program [33].

Aymerich-Franch et al. found that participants with self-
similar avatars were more prone to exhibit a larger measure
of anxiety than participants with dissimilar avatars in a public
speaking task in virtual reality [5]. The paper calls for more
attention to the design of the avatars to include more avatar
customization in terms of facial modeling and body shapes,
as well as a broader range of avatar movements [5]. In an
earlier study, with a similar public speaking exercise setup,
using one’s own voice was significantly related to a higher
self-presence rating than hearing a different voice [4].

Public speaking and job interviews share both similarities and
differences. Both are stress-inducing situations where one
is often evaluated while communicating orally. However, a
significant difference lies in how in public speaking tasks, one
is interacting more one-way manner than an interview, which
is increasingly more like a two-way conversation.

Avatar Creation and Customization
Ratan and Sah investigated how avatar customization and em-
bodiment influenced the identity of an avatar and the users’
post-usage behavior [49]. They did this by asking participants
to either use an assigned avatar or a self-customized avatar
in a game, followed by a post-exposure math exercise to test
stereotype threats. They found that avatar customization can
reinforce both positive and negative stereotypes of the vir-
tual avatar they control [49]. They argue that the process of
undertaking customization of one’s avatar increases the self-
relevance of the avatar, whereby users can be more susceptible
to stereotype threats that need to be carefully considered by
designers [49]. However, they also found that lower levels
of embodiment were the only time stereotype threats were
present. Ratan and Sah called for future research to manip-
ulate embodiment as a variable through varying the control
interface mechanisms used [49] partly due to the individual
differences they suspected affecting embodiment due to par-
ticipants being differently comfortable with the controls.

Turkay and Kinzer found that avatar customization and the
time spent with their avatars positively impacted the players’
identification with their avatars in a massively multiplayer
online game (MMO) [61]. Likewise, Koulouris et al. found
that customization significantly increased identification, intrin-
sic motivation, and physical performance in an exergame [28].
Similarly, Birk et al. found that avatar customization could cul-
tivate intrinsic motivation and retention [10, 11]. The process
of making an avatar could perhaps be exhibiting the IKEA-
effect, whereby the act of successfully assembling something
oneself will make the assembler give a higher valuation of
the object assembled compared to pre-assembled objects [42].
Furthermore, Bailey et al. found that children who used a
self-designed avatar had higher arousal levels than those who
had to pick from a pool of ready-made avatars or were given a
preset avatar while playing a series of advergames [6].

Triberti et al. found differences between the attitudes towards
user-created avatars designed for leisure and job-related setting
[59]. Avatars created for informal settings were rated signifi-
cantly more self-similar but also more idealized compared to
avatars created for formal settings [59].

The self-similarity of a virtual avatar has been associated
with a positive mental rapprochement between the user and
the avatar controlled by the mechanism of increasing self-
identification [36, 44, 46]. However, there is an uncanny valley
effect in practical implementations when the self-similarity of
a virtual avatar approaches increasingly human-like realism,
which evokes a sudden reversal of the relationship [38, 52,
46].

The Proteus effect can in essence be knowingly or unknow-
ingly be moderated by the user themselves as they cus-
tomize their own avatar and thereby altering the levels of
self-identification, wishful identification and embodied pres-
ence [46]. Utilizing the Proteus effect and avatar customization
and avatar choice can also be a promising avenue for cultural
diversity training for interviewers, employees, and aspirants
alike [51, 7].

Research Question
It is of interest of this study to understand the mechanisms
of embodiment towards an avatar in the context of a virtual
job interview. Thus the research question for this study is
formulated as follows;

• RQ: Does the act of constructing an avatar have an effect
on the sense of embodiment towards that avatar in VR?

The purpose of this study is to evaluate the impact of avatar
creation and customization in virtual job interviews and to
determine a set of design guidelines for VR job training appli-
cations.

PROTOTYPE DEVELOPMENT AND IMPLEMENTATION
Mimerse AB, where the author conducted the thesis project,
provided the source code to their existing VR framework,
which included an app for training public speaking and an
early prototype interview simulator. An avatar creation sys-
tem prototype was developed based on requirements by the
company and as per the recommendations of the surveyed
literature.

The author partook in agile development cycles at the Mimerse
AB, where he was responsible for developing prototypes to
evaluate avatar-related features used in this study.

The open-source project Unity Multipurpose Avatar (UMA) 3

was identified as a suitable system to on to base an avatar cre-
ation system. The avatar creation system was integrated into
the existing job simulator prototype, which was built in Unity.
The application was built for 6 degree of freedom (6DoF) teth-
erless mobile VR-hardware such as the Oculus Quest, Oculus
Quest 2, and Pico Neo 2 but is a seated experience. The avatars
were based on the o3n Male and Female UMA Races from the

3Unity Multipurpose Avatar, https://github.com/umasteeringgroup/UMA
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Unity Asset Store4 which included four default avatars (See
figure 2).

An initial prototype was created where users could create
and customize an avatar sitting in front of them while sitting
at the waiting room of a company lobby. After user testing
and feedback, a second prototype was developed in an agile
process. An iterated version of the second prototype was used
for this study. The major changes in the second prototype
included:

• A dedicated avatar creation room

• Virtual mirrors in all rooms

• Live microphone lip synchronization of the player avatar

• Performance improvements to ensure high refresh rate on
constrained mobile hardware (Oculus Quest).

As per the literature review, a range of embodiment enhance-
ment techniques were used. The virtual mirrors were intro-
duced to promote synchronous visuomotor feedback as the
participants are embodied in their avatar from a first-person
perspective. The avatar creation room and avatar system was
implemented and optimized to ensure that the hardware could
run the application at a high refresh rate to minimize the
chance of discomfort and VR sickness (see figure 1). The
avatars were implemented with random blinks, saccade eye
movements, and used live microphone lip-sync to increase
the enfacement illusion [20] instead of state of the art facial-
and eye-tracking equipment which were not yet commonly
accessible and affordable for the general public.

Figure 1. Screenshot of the Avatar Creation room and interface from
the Unity Editor

The customization options available through the implemented
avatar creation can be summarized as follows:
4Unity Asset Store, https://assetstore.unity.com/

• 16 clothing items

• 8 hairstyles + 4 facial hairstyles

• variable hair and eye colors

• blendshapes for skin tone, muscle tone and body size

• 31 individual blendshapes for customizing features part of
the nose, eyes, mouth, cheeks, jaw and ears.

• A total of 23 presets with pre-configured values to form
example noses, eyes, mouths, cheeks and jaws.

Figure 2. Potraits of the default preset avatars available to choose from.
CraftOwn condition had these as a starting point for customization while
Preset condition had to choose one of the four.

Figure 3. The virtual interviewer, Johanna from the fictional recruit-
ment agency, Talent AB

The interviewer avatar (see figure 3) for the study constituted
of a lip-synched female avatar who was scripted to look at the
user ask a question and nod encouragingly while the partici-
pant was speaking. When the user was silent for a period or
selected the next question, the interviewer proceeded to ask the
next interview question while engaging in body movements.
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Figure 4. First person perspective of the virtual job interview

METHOD
In this section the methods used to investigate the research
question are described. In the subsections, the study design
and the measured variables are explained.

Thematic Analysis of Qualitative Data
Braun and Clarke describe thematic analysis as one of the most
common qualitative analytical methods [15] which is useful
for identification, categorization and analysis of themes and
patterns in qualitative data. However, it is not often as clearly
demarcated as a method unlike other qualitative methods such
as narrative analysis, grounded theory, content analysis or
discourse analysis [15].

Thematic analysis is conducted in six phases ranging from data
familiarization, code generation, theme exploration, theme
review, theme definitions, and finally, report production [15].
In the first phase, the qualitative data if from recorded audio
sessions is often transcribed for code generation and aiding
data exploration in the latter phases [15]. The processes of
transcribing data helps the researcher familiarize themselves
with it [15]. The second phase, where the initial codes are
generated revolves around systematically collating data to
tags which identify interesting features of the data. Braun
and Clarke recommend putting equal attention to each data
item and to code for as many patterns as possible initially
including inconsistencies or contradictory patterns [15]. The
theme searching phase involves organizing and grouping the
generated codes and their collated data to explore relationships
between the codes, themes and the hierarchy of the themes.
In phase four, the themes are reviewed and the candidate
themes with their collated data and codes are revised, merged
or broken down into sub-themes. The generated thematic map
and the data collated is analyzed in relation to the theoretical
framework as a validity check. Gaps identified in the thematic

map may require iterative re-visiting of the data for re-coding.
The next phase involves clearly defining the themes and their
narrative with support from the underlying data which is in
the final stage is presented with a concise narrative supported
by extracts from the data [15].

Thematic analysis is offers a way to generate users insights
into the process of avatar creation and embodiment as well as
other factors related with the virtual job interview experience
which are not easily captured by quantitative measures. Thus
semi-structured interviews will be designed and conducted
[1] and the interview data will be processed according to the
principles set out by Braun and Clarke.

Quantifying Avatar Embodiment
To be able to answer the research question, a framework for
data collection and analysis is required which focuses on em-
bodiment towards an avatar. From the the surveyed literature,
the Avatar Embodiment (AE) [19] questionnaire developed
Gonzalez-Franco and Peck provides a framework for suitable
to answer the research question. The questionnaire is con-
structed from the most commonly used questions related to
avatar embodiment studies. The AE questionnaire proposes a
standardized way to measure embodiment and its component
factors which are defined as; Body Ownership (Ownership),
Agency and Motor control (Agency), Location of the Body
(Location), Tactile sensations, External appearance (Appear-
ance) and Response to external stimuli [19].

The components that are relevant for use in the implemented
prototype for this study are primarily Ownership, Agency,
Location and Appearance. The prototype only has limited
tactile sensations as part of the UI and thereby the tactile
sensations are not through the avatar interactions. Other than
the interviewer, there is no external stimuli interacting with
the with the user avatar. However, both avatars are seated and
do not move towards each other, leaving little relevance for
measuring the response to external stimuli as defined in the
AE [19].

Independent and dependent variables
The degree of embodiment broken down into components
of agency, appearance, location and body ownership with a
VB are sought after and thus the independent variable (IV)
measured. The degree of avatar embodiment is measured using
a post-condition questionnaire which comprises of a subset of
the Avatar Embodiment Questionnaire [19].

Each group was subjected to one of the two conditions:

• CraftOwn - Crafting your own avatar in VR for use in the
virtual interview

• Preset - Pick one out of four default avatars (light/dark
skinned, male/female) (See figure 2)

Study Design
A total of 15 participants (Range of 18-62 years, mean =
34.1, SD = 14.3, 6 female) were invited, using convenience
sampling, to either make an avatar for themselves or pick
among four default avatars for use in a virtual job interview.
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A brief narrative is developed, detailing the scenario about a
fictional recruitment agency called Talent AB and the inter-
viewer Johanna. The narrative is used to prime participants
[13] into the mindset of attending a job interview.

A pre-survey questionnaire to the participants collected con-
sent, age, previous experience with VR and job interviews.

Post-experiment data collection included a questionnaire (Lik-
ert scale -3 to 3) filled in by participants measuring self-rated
embodiment factors (agency, appearance, location and body
ownership) [19]. Furthermore, qualitative data garnering in-
sights about the virtual experience is collected from a semi-
structured after the virtual experience.

Procedure
Due to the difficulty of recruiting students on campus because
of the global Covid-19 pandemic, the experimental setup had
to be mobile. The mobile experimental setup comprised of a
laptop, an Oculus Quest, the survey papers, hygiene articles
and the study adhered to strict hygiene protocols. Recruitment
was done among the author’s acquaintances and from referrals
from these acquaintances. The study was conducted entirely
in private spaces and each session with a participant took
approximately forty minutes and was conducted while seated.

Participants first filled in a Pre-Survey about their demograph-
ics, previous experience with selection interviews, and general
familiarity with virtual reality. After the pre-survey, they were
handed a narrative and asked to imagine themselves getting
ready for a job interview at a recruitment agency for a role of
their choice in the field of their choice. The narrative described
the fictional company and interviewer they were going to meet
and listed five common interview questions that they were
supposed to prepare for. The participants were then given five
minutes to briefly think about the questions. Afterward, the
participants were instructed on how to put on the headset and
helped with calibrating it to their comfort. No participants
reported feeling VR sickness. Observational study of the in-
app experience was video captured and recorded wirelessly
using open-source software 5 6. After getting settled in VR,
the participants were told to either pick one out of four avatars
or craft their own avatar based on randomized assignment.
They were encouraged to move their limbs and see their re-
flection in the virtual mirror. Participants were asked to spend
a minimum of four minutes for the avatar selection or creation
process before they could proceed to the lobby of the fictional
recruitment company where they would have their job inter-
view. They were presented with the interview questions and
room in which they would be interviewed in VR, and asked
to imagine that that they had already met their interviewer in
the lobby and gotten acquainted and briefed that the interview
would start immediately. The virtual interviews took place in
a conference room with the fictional recruiter sitting across
to the player asking the pre-determined questions. After the
interview was complete, the participants were asked to watch
a replay of at least the first two minutes of their performance
from a third perspective from the side, with vision over both

5scrcpy, https://github.com/Genymobile/scrcpy
6OBS Studio, https://github.com/obsproject/obs-studio

the interviewer and the self-avatar (see figure 5). Once the

Figure 5. Replay Mode of the interview from a third person perspective

virtual experience was completed, participants filled a subset
of the avatar embodiment questionnaire [19]. Finally, partici-
pants had a one-on-one semi-structured discussion about the
experience which was recorded for transcription and thematic
analysis. Transcripts of the semi-structured interview were
produced with a locally hosted version of the open-source tran-
scription software oTranscribe 7. The transcripts were then
imported into a locally hosted version of the free open-source
qualitative research tool Taguette [47] 8 which was used to
analyze the transcripts, annotate and generate codes for the
thematic analysis.

RESULTS
This section will present the intermediary and final results of
the study, followed by a set resulting of design guidelines for
consideration of usage of avatars in virtual reality simulations.

The survey data showed that a majority of participants in the
study had no or minimal previous VR experience (see figure 6).
The level of prior VR experience was approximately balanced
between the groups as was the age of the participants in each
group as listed in table 1. However, the previous experience
of job interviews was higher for participants in the CraftOwn
condition which needs to be considered.

Embodiment Results
The likert-scale based questionnaire results was arithmetically
computed and divided into their respective embodiment related
components: agency, appearance, location and ownership ac-
cording to the formula described in the Avatar Embodiment
questionnaire [19].

Due to very small, slightly unequally balanced sample sizes
and the variance between the individual observations and
groups, the quantitative data presented should be considered
with care.

No normal distribution could easily be pertained by plotting
the data so a Shapiro-Wilks normality test was computed for
all pairs of the embodiment components. However, the null
hypothesis of the test, that the distributions are normal, could
not be rejected at significance level of α = 0.05.
7oTranscribe, https://github.com/oTranscribe/oTranscribe
8Taguette, https://www.taguette.org/
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Descriptive Statistics (median, mean, standard deviation)
CraftOwn n=7 Preset n=8

Age 28, 35.4, 16.0 26, 33, 13.7

No. Previous Interviews 9, 9.0 , 4.7 2.5, 3, 1.9

Agency 2, 2.0, 4.7 2, 2.9, 3.5

Appearance 3, 2.4, 3.7 -0.5, -0.13, 6.6

Location 2, 2.6, 3.2 1.5, 1.8, 2.7

Body Ownership 2, 2.6, 5.1 -0.5, -0.38, 4.2
Table 1. Table of descriptive data of the median, mean, standard devi-
ation of the dependent variables of the two groups (IV: CraftOwn and
Preset).
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Figure 6. Barplot of previous experience of virtual reality. Alot - Has
used VR for a total of over 5 hours, Some - Has tried less than 5 hours
of VR, None - Has never tried VR before.

A Welch Two Sample t-test, testing for a significant difference
(α = 0.05) between the two conditions for each of the four
embodiment factors is listed in table 2. The null hypothesis,
that the true difference in means between the two groups
is 0 could not be rejected. In other words, the groups can
not be determined to be significantly different in any of the
embodiment factors.

Boxplots of the aggregated agency, appearance, location and
body ownership scores (see figures 7, 8, 9, 10) indicate a higher
median and mean score for all embodiment components except
for agency. The preset group shows relatively more consistent
agency scores than the CraftOwn group in figure 7. On the
other hand, for appearance, in figure 8, scores for the preset
group shows a large IQR with half the observations being
positive and negative, indicating large individual differences
within the group. No explicable trends can be found in figure

Welch Two Sample t-test
(α = 0.05)

Embodiment
Component t-value degrees of

freedom (df) p-value

Agency -0.40335 10.939 0.6945
Appearance 0.94393 11.264 0.3650

Location 0.53145 11.874 0.6049
Body

Ownership 1.2159 11.762 0.2479

Table 2. Table showing results of Welch Two Sample t-test on each of the
embodiment factors (agency, appearance, location and body ownership)
between the two conditions (CraftOwn and Preset).

9 for the location component. Finally, in the figure 10 for body
ownership, a very marginal but insignificantly higher mean,
median, min, max values are depicted. It should be noted
that for all the boxplots, that the IQR are largely overlapping,
explaining the low p-values from the Welch Two Sample t-tests
in table 2 due to the small sample sizes.
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Figure 7. Boxplot (median, IQR, max, min) of Agency Score across the
two conditions (CraftOwn and Preset). Red point and text denoted the
mean value.

Design Guidelines Result
The following section will detail the design guidelines which
resulted from the qualitative part of the study. The design
guidelines are supported by code frequencies and selected
quotes which are marked in brackets by which group and
participant number the quote is attributed to.

Users want to use their hands during virtual interviews
10 out of 15 participants stated a preference for using their
hands during the virtual interview over using a pair of con-
trollers, but the negative sentiment towards the controllers was
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Figure 8. Boxplot (median, IQR, max, min) of Appearance Score across
the two conditions (CraftOwn and Preset). Red point and text denoted
the mean value.

most often present during the interview and not as strong in
other parts of the application:

• "Initially, perhaps using a controller for controlling and
navigating in the application. But would prefer not using
controller during the interview." (Preset6)

• "If I could choose, I would like not to have them [con-
trollers]. But I would be understanding if you need them to
to navigate" (Preset2)

It is important to note that a majority of the participants were
not aware that hand-tracking and navigation was possible in
the application and by the hardware used. The four participants
who were aware of this feature were asked to stick to using
the controllers for consistency.

Only 1 participant would prefer the controllers over the hands
during the actual interview. Otherwise, many participants
in the study stated they felt restricted in their expression or
natural ability to do hand gestures during the interview. Hav-
ing controllers, "took away the ability to gesture with the
hands" (Preset8) or "reduced the movement in your hands"
(CraftOwn2).

An example of how the controllers restricted the hand gesture
expressions are as follows;

• "Usually when I explain things I like to point with my hands
or I might do a countdown, "these are the three things I did
at my job." But I couldn’t do that with holding plastic in my
hands and then put my hands down." (CraftOwn6).

• "It would be much better to have the hands free instead
of the buttons. Because it took away the ability to gesture
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Figure 9. Boxplot (median, IQR, max, min) of Location Score across the
two conditions (CraftOwn and Preset). Red point and text denoted the
mean value.

with the hands. A lot of people, especially me would have
difficulty speaking without moving my hands." (Preset8)

• "I was quite focused on not moving the controllers since I
was a bit unsure what would happen or press something by
mistake. So I sat a bit stiff with my hands" (Preset1)

The stated importance of using hand gestures in interviews
and public speaking is corroborated by the body of literature
surveyed [8, 35, 39, 64, 17]. A morphological resemblance
is sufficient to improve the sense of ownership of the virtual
hands which Argelaguet et al. found [3]. A high sense of
agency over an avatars virtual limbs is often related with in-
creased task performance [26, 3]. Thus, the recommendation
by this paper is opt for interaction mechanisms that do allow
for free movement of hands and fingers during virtual reality
interviews.

Users want to be able to have two-way dialogue with the inter-

viewer
The codes with the highest frequency were related to the inter-
viewer (46x) and the second most frequently quoted target of
participants’ focus (6x). Participants rarely focused on their
VB or their mirror image during the interview but were more
likely to focus on the interviewer; "During the interview, I just
looked at the interviewer." (Preset5)

While the majority expressed that they felt that the inter-
viewer acknowledged their presence (9x) through nodding
while speaking and eye contact, it was the most frequently
quoted negatively perceived aspect of the entire virtual experi-
ence. The interviewer was regarded as "mechanical" (Preset6)
and "a bit sterile" (CraftOwn1) and did not offer reactionary

8



CraftOwn Preset

−
15

−
10

−
5

0
5

10
15

Body Ownership Score across conditions

Condition

B
od

y 
O

w
ne

rs
hi

p 
S

co
re

2.57

−0.375

2

−0.5

Figure 10. Boxplot (median, IQR, max, min) of Body Ownership Score
across the two conditions (CraftOwn and Preset). Red point and text
denoted the mean value.

feedback (6x) or acknowledging the actual content of what
was being said. Participants brought up the issue of the in-
terviewer not offering sufficient feedback or providing fillers
(7x) while the participants were talking. The personality of the
interviewers is an important factor in interview outcomes [32,
25, 66]. An unrealistic interviewer agent can negatively effect
immersion resulting in an overall worse experience [24], thus
it is important to facilitate a two-way dialogue mechanism
for job interviews, either through a conversational agent or
via some other interview interaction paradigm which does not
require an autonomous conversational agent [43].

Users want basic avatar customization options for virtual job

interviews
A majority (12 out of 15) would want avatar customization
options, while two participants stated that it would not matter
to them.

In terms of appearance, all participants stated that they at-
tempted to pick or create an avatar that matched themselves in
terms of gender, skin tone or hair color. When asked; "Does
the avatar you had to resemble yourself? Is it important for
you?", participants in the CraftOwn condition focused on the
differences between their real appearance and that of their
avatars, while in the Preset condition, they focused on the few
general similarities. However, many in the preset group stated
they would want the avatars to look more like themselves if
they could (6 out 8). One participant said they would not
care about the appearance of the avatar for the purposes of a
self-training application but would care if other real people
could see their avatar.

Furthermore, customization process was expanded upon by
some participants in the CraftOwn group with quotes describ-
ing how the process connects to some of the embodiment
factors:

• Body Ownership and Self-identification - "It has some im-
pact because it gives a little bit of control. You try to make
an avatar that you feel comfortable with, and represents
you in some ways." (CraftOwn1)

• Appearance and Self-identification - "Going through the
process of making an avatar that looks like me. I felt like
that was a way of how I prepare before an interview. Like
how, I get ready. I look at my clothes, I look at my makeup,
my hair. So in a way, that is kinda a routine that I would do
before going to an interview anyway." (CraftOwn4)

• Body Ownership - "When you make the avatar it felt like it
was your own. There was something in the act of making an
avatar. The making of the avatar was a bit like a bonding
exercise with the avatar." (CraftOwn5)

• Appearance, Self-similarity and Self-identification "It is fun
to make an avatar but I would also say that when I make
an avatar I see somebody else. A character. Then I want
to identify with that character. So either I want it to look
like myself as I identify with myself or as something like a
character that I would like." (Preset4)

These quotes give further insights into how the actual process
of composing and customizing an avatar also affects the em-
bodiment towards the avatar and how it can foster intrinsic
motivation through increased self-identification [10].

DISCUSSION
This study evaluated whether the process of creating and us-
ing a customized avatar would have an effect on the factors
of embodiment of the avatar in the context of a virtual job
interview. The research question could not be conclusively
answered through quantitative and statistical measures. The
qualitative analysis yielded insights into user experience and
preferences for future iterations of a job interview application
and the role of customized self-avatars in them.

Embodiment Discussion
The results from the body ownership score across the con-
ditions depicts a slightly higher but statistically insignificant
values for the CraftOwn condition (See figure 8). Although
the results are too uncertain due to the small sample size, pre-
vious research has reported similar findings. Gorisse et al
for instance, reported body ownership was higher with par-
ticipants who had self-similar avatars [22]. Arguably, higher
avatar self-similarity should be higher among the CraftOwn
condition since nearly all participants stated that they tried
to make an avatar that represented themselves for the inter-
view. Self-similarity although not measured in this study, has a
visual component which was measured: Appearance. Appear-
ance scores, which is depicted in figure 8, was scored over a
large range for the preset group. It is likely that the CraftOwn
group, who had the ability to be able to customize the avatar
were able to make more self-similar avatars in terms of visual
appearance.
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There could be an expectation of being able to excess greater
motor control and agency over self-similar avatars which are
more likely featured in the CraftOwn group. This expectation
could negatively affect the sense of agency towards the avatar
in the CraftOwn group.

Control Mechanism
According to the results, controllers felt unnatural in an inter-
view setting for most users. A hand-tracked control mecha-
nism was developed but not used in the study as not all parts
of the system were optimized for hand-tracking in time for the
start of the study. It would be beneficial to replicate the results
from this study comparing the the two control mechanisms in
a virtual job interview setting.

Method Criticism
The small sample size exasperated individual differences be-
tween the participants makes it hard drawing any definite con-
clusions solely on quantitative data. The individuals that could
be recruited for the study had different ethnic backgrounds,
gender, work experience, interview experience and age which
are relevant factors which can affect factors of embodiment.
Thus, an in-group design would make better use of the small
sample size available allowing for greater internal consistency
between the conditions for each participant. However, it would
require considerable design re-consideration to counter-act the
learning and fatigue effects associated with undergoing two
virtual job interviews under short succession.

Regarding the qualitative data, it is normally common practice
conduct the coding of the transcripts using several coders to
achieve greater consistency and less personal bias [15]. In this
study, the author did the entire coding process independently
but having more coders would help uncover potential biases
and could lead to greater consistency.

The questionnaire is a self-reported measure that is done after
the interview. By time the participants have completed the
virtual experience in this study, they have experienced three
different virtual rooms likely mediating the participant to feel
varying degree of presence. The first environment is an avatar
creator room where they through a first-person view explore
their virtual body by seeing the reflections in the mirror. The
second room which was the company lobby only has a mirror
as part of the environment on their left. It could be that they
are less aware of their VB here as they need to turn their head
90 degrees to see the mirror. Additionally, during this second
lobby scene, it is reasonable to think that they are occupied
with thinking about the interview and the questions they are
just about to answer. When entering the interview, they are
quite focused on the task of answering the questions from the
interviewer avatar rather than the self-avatar. Finally, during
the replay, transitioning from a first-person perspective to view
their self-avatar from third-person perspective might break the
illusion, since they have exited their VB.

Future Work
Rooij and Marinussen called for further investigation on the
effect of that the function of crafting an avatar has on identi-
fication with the avatar [36] isolated from the effect of using

a self-similar avatar. This was initially planned to be investi-
gated with a third condition to this study: CraftOther, where
participants were supposed to make and use an avatar based
on a photo of a gender-matched person. The CraftOther condi-
tion was omitted due to time constraints and remains an area
warranting further research.

Designing a believable and meaningful conversational agent
as an interviewer is a non-trivial problem. Since the results
implicate the interviewer as the main pain point of the virtual
experience, it would be beneficial to explore alternative meth-
ods of for individuals to practice job interviews on their own.
An adoption of the body-swapping self-counseling paradigm
that Osimo et al. introduced [43] is still unexplored in the field
of virtual job interviews to the knowledge of the author. Using
the body-swapping paradigm in a form of self-interviewing
could offer users insights into both the interviewer and can-
didate perspective of the job interview process. It remains a
promising topic for future research.

Personalized expressive avatars that can be made self-similar
are increasingly being made available to represent users in
various social VR applications9, and thus the future research
will need to continue investigate the effects and mechanics
behind customizing avatars and achieving embodied presence
in virtual reality.

CONCLUSION
The process of creating and customizing an avatar could not
be established to be significantly different from picking a pre-
set avatar in this study due to a small sample size. However,
self-similar avatars in other works have been used to increase
embodiment and anxiety in public speaking tasks. In an inter-
view setting, however, the interaction with the other agents is
more focused and intense. Interviews are rarely monologues,
and a huge emphasis should be placed on the design of the
agent that one is interacting with during the interview in of-
fline settings. However, this study has shown that users clearly
want basic customization options for their avatar to be able to
represent and better express themselves. A control mechanism
which allows for the freedom of doing hand gestures during
a virtual job interview was identified as important for most
participants across the two groups.
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APPENDIX

A - JOB INTERVIEW NARRATIVE
An interview at a recruitment agency

You have been in touch with Johanna from a Recruitment Agency called Talent AB who screen candidates for potential consultancy
jobs. Generally, recruits through Talent AB are first employed as consultants who are placed at external organizations. After six
months, the majority of the consultants’ contracts are converted and the employee can stop being a consultant and become a direct
employee of the organization they were contracted to. The interviewer who you will meet is Johanna from Talent AB.

Figure 11. Johanna - Talent AB

She will ask these four questions to get to know you better and your skill sets. Think
briefly about how to answer them. Think of the questions as they apply to a field you
are interested in. The questions will be displayed again before entering the interview
and on a per question basis during the interview.

1. Tell me a little about yourself (General info and educational/professional back-
ground)

2. What are your biggest strengths? (What are you good at?)
3. What are your biggest weaknesses? (What do you want to improve on?)
4. Where do you see yourself in 5 years? (Goals, career paths. What do you value?)
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B - PRE-SESSION QUESTIONNAIRE
You are being invited to participate in a research study titled "Virtual Reality Job
Interviews".

Your participation in this study would require approximately 35-45 min to complete.

This study is part of the Master Degree Project being conducted by Akash Menon
(amenon@kth.se) from the KTH Royal Institute of Technology.

The study aims to investigate the use of embodied virtual avatars in interview-related settings using virtual reality.

You will be asked to 1) make an avatar and undergo a miniature job interview in virtual reality with a head-mounted display. 2) fill
in a questionnaire related to the virtual experience. 3) have a short discussion about your experience and be provided with fika!

A video capture of what you experience inside the head-mounted display will be recorded as well as audio for the short discussion
after the experiment for the purpose of this research.

You are free to withdraw from this study at any time and have your data withdrawn.

Your participation is greatly appreciated but strictly voluntary. All information will be kept confidential and your name will not be
associated with any research findings.

Demographics and Prior Experiences

Statement of Consent (Bool)

Gender (Multiple Choice): Female, Male, Other (Short text)

Age (Integer)

Around how many job interviews or selection interviews have you been to? (Short text)

Do you have prior experience of Virtual Reality? If so, what kind of VR have you tried and to what extent? (Short text)
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C - POST-SESSION SEMI-STRUCTURED INTERVIEW GUIDE
Semi-structured interview

• Generally how was the experience?
• In what ways was the interviewer engaging/not engaging?
• Do you remember if you had a virtual body if you looked down?
• What do you feel about the avatar you had?
• Does the avatar you had resemble yourself? Is it important for you?
• Is there anything you would like to change with your avatar?
• Were you ever aware of your virtual/body during the interview?
• Would feel it would make a difference to make/just get an avatar as opposed to just getting/making an avatar?
• How did it feel using the controllers?
• Did you feel your limbs were out of synch?
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D - CREATED AVATARS AND FREQUENCY OF PRESET AVATARS
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