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ABSTRACT 
Extant literature has suggested that VR may be a potential avenue 
to enhance self-esteem. However, the understanding toward the 
underlying technological mechanisms and their corresponding 
effects on the self are still not comprehensive. To address this 
research gap, the current study designed a series of social 
interactions in VR where participants (N = 171) embodied either a 
personalized or non-personalized avatar and had either positive or 
negative interactions with a virtual agent. Findings showed that 
participants who embodied a personalized avatar experienced a 
positive change in self-esteem from pre- to post-simulation, 
regardless of the virtual agent interaction quality.   

Keywords: Virtual Reality, virtual body ownership, virtual agents, 
3D interactions, self-esteem. 
Index Terms: Human-centered computing – Human computer 
interaction (HCI) – Empirical studies in HCI; Human-centered 
computing – Human computer interaction (HCI) – Virtual reality. 

1 INTRODUCTION 
Self-esteem is an important determinant of well-being and 
behavior. The concept of self-esteem generally refers to the way 
individuals appraise their self-worth [1]. Some studies have 
suggested that poor self-esteem is associated with anxieties and 
depression, as well as undesirable behavior [2]. Therefore, it is 
crucial to explore various interventions that may potentially 
enhance self-esteem and improve one’s overall quality of life.  

Avatar embodiment in Virtual Reality (VR) may be an avenue 
that could potentially influence individuals’ self-evaluations. For 
instance, people who embodied an avatar that was taller than their 
actual selves reported increased appearance self-esteem after the 
virtual simulation [10]. One study also found that female users who 
embodied a sexualized avatar that featured their actual faces 
experienced greater self-objectification than those who embodied a 
non-sexualized avatar or an avatar that did not feature their actual 
faces [3]. Another study demonstrated a positive association 
between user-avatar similarity and users’ self-awareness [4]. 
Additionally, some earlier studies have indicated that self-
awareness is linked to decreases in self-esteem upon exposure to 
negative feedback, but self-awareness could enhance self-esteem 
when presented with positive feedback [5]. Altogether, these 
findings provide some indications that embodiment of an avatar 

with enhanced physical features or high resemblance with users’ 
actual selves may trigger self-related thoughts that could elicit 
changes in self-evaluations. However, it is still empirically unclear 
how does embodying a high similarity avatar may influence one’s 
self-esteem. Therefore, the following research question is posed: 
RQ1: How does embodying a personalized avatar mapped with 

users’ actual facial features influence self-esteem? 
Next, interactions with human-like virtual agents may play a role 

in influencing users’ self-esteem. Some studies have suggested that 
humans have the tendency to elicit reactions that are similar to real 
human interactions when interacting with human-like virtual agents 
[8]. Additionally, extant literature has suggested that positive social 
interactions may bolster self-esteem [9], while negative social 
interactions may have adverse effects on self-esteem [6]. Based on 
these findings, it is plausible that the quality of interactions with a 
human-like virtual agent may influence users’ self-esteem. 
However, simulated social interactions with virtual agents may not 
necessarily yield effects that are similar to social interactions 
among actual humans due to potential factors, such as image 
fidelity and believability of the virtual agents [7]. Hence, the 
following research questions will be examined in this study: 
RQ2: How does a) positive and b) negative interactions with a 

human-like virtual agent influence self-esteem? 
RQ3: How does embodiment of a personalized avatar interact 

with the quality of interactions with a human-like virtual agent and 
influence self-esteem? 

2 METHOD AND MATERIALS 
A total of 171 participants were recruited for this study. The mean 
age of participants was 22.30 years (SD = 3.11 years). There were 
64 cisgender males (37.4%), 97 cisgender females (56.7%), and 10 
who identified with other gender categories (5.9%).  

A 2 (avatar personalization: personalized avatar vs. non-
personalized avatar) x 2 (virtual agent interaction quality: positive 
vs. negative) pre-post experiment was conducted to examine the 
effects on self-esteem. In the personalized avatar condition, 
participants either embodied a personalized avatar mapped with 
their actual faces or a non-personalized avatar with pre-determined 
facial features (see Figure 1). In the virtual agent interaction quality 
condition, interactions with the virtual agent presented in the form 
of text dialogues were designed to involve either positive or 
negative content. Participants were randomly assigned to the 
experimental conditions. 

A virtual environment was used to examine the research 
questions of this study. The simulation was situated in a restaurant 
setting (see Figure 2). Users were assigned the role of a service staff 
who had to interact with a virtual agent customer. During the 
simulation, users had to fulfil various requests from the virtual 
agent, including taking food orders and serving the meal. 
Interactions with the virtual agent were facilitated through pre-
scripted dialogues. Toward the end of the simulation, the virtual 
agent provided feedback about the users’ service quality and left 
the restaurant after paying the bill. 

Self-esteem was measured in both pre- and post-study 
questionnaire. The 10 statements were adapted from the Rosenberg 
Self-Esteem Scale [11], rated on a five-point Likert scale (1: 
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strongly disagree; 5: strongly agree). An example statement is “I 
feel that I have a number of good qualities.” The measure had high 
reliability scores across both pre- (α = .89) and post-study 
questionnaire (α = .92). 

 

Figure 1: Personalized (left) and non-personalized (right) avatar. 

Figure 2: Overview of the restaurant in the virtual simulation. 

3 RESULTS 
A two-way ANOVA was conducted to examine the main effects of 
avatar personalization and human-virtual agent interaction quality 
on participants’ post-simulation self-esteem, controlling for pre-
self-esteem scores. There were no main effects of personalized 
avatar embodiment on post-simulation self-esteem, F(1, 170) = 
1.22, p = .27, ηp2 = .01. Similarly, there were no main effects of 
virtual agent interaction quality on post-simulation self-esteem, 
F(1, 170) = 1.14, p = .29, ηp2 = .01. Altogether, there were no 
interaction effects between personalized avatar embodiment and 
virtual agent interaction quality on post-simulation self-esteem, 
F(1, 170) = 0.08, p = .78, ηp2 = .00. 

Post-hoc analyses were conducted using paired-samples t-tests to 
examine the within-subjects changes. There was a significant 
positive change in self-esteem from pre- (M = 3.14, SD = 0.82) to 
post-simulation (M = 3.32, SD = 0.85) among those who embodied 
a personalized avatar and had positive interactions with the virtual 
agent, t(43) = 3.66, p < .001, d = 0.32. Similarly, there was a 
significant positive change in self-esteem from pre- (M = 3.20, SD 
= 0.76) to post-simulation (M = 3.31, SD = 0.68) among those who 
embodied a personalized avatar and had negative interactions, t(40) 
= 2.11, p = .04, d = 0.32. However, participants who embodied a 
non-personalized avatar and had positive interactions with the 
virtual agent did not show significant changes in self-esteem from 
pre- (M = 3.28, SD = 0.74) to post-simulation (M = 3.38, SD = 
0.81), t(43) = 1.62, p = .11, d = 0.40. Those who embodied a non-
personalized avatar and had negative interactions with the virtual 
agent also did not show significant changes in self-esteem from pre- 
(M = 3.29, SD = 0.76) to post-simulation (M = 3.35, SD = 0.79), 
t(41) = 1.33, p = .19, d = 0.28.  

4 CONCLUSION 
Findings from the current study provide some preliminary 
indications that embodiment of a personalized avatar mapped with 
one’s actual facial features may potentially enhance self-esteem. 
However, the underlying mechanisms that led to the increased self-
esteem should be examined in future studies. It is plausible that the 
embodiment of a personalized avatar may have enhanced self-
awareness, which thereby enabled participants to gain greater 
appreciation toward the positive aspects of their self-appearance. It 
is also possible that simply embodying an avatar that resembles 
one’s actual selves may induce positive emotions that could benefit 
self-esteem. The null findings across experimental conditions may 
be attributed to the administered scale, which was intended to 
measure global self-esteem and is less sensitive in detecting 
temporal changes in self-esteem. These assumptions and issues 
should be examined in future studies. Virtual agent interaction 
quality did not appear to influence self-esteem. Further research 
should seek to understand the underlying mechanisms of human-
virtual agent interactions that may influence self-evaluations. 
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