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ARTICLE INFO ABSTRACT

Keywords: Avatars are often a key component of many videogames, and users can frequently develop relationships with
Proteus effect these virtual characters that can impact their gameplay behaviour. The purpose of the present study was to
AYatar explore the Proteus effect (PE) and the impact that avatar gender can have on an individual’s gameplay expe-
Videogame . . . . . .

Gamer rience in Fallout: New Vegas, a videogame environment that has not been present in any previous PE research. A

total of 353 participants were recruited using an online survey measuring three previously unexplored gameplay
behaviours, comprising (i) number of quests completed, (ii) number of locations discovered, and (iii) number of
non-player characters (NPCs) or enemies killed. The results of the present study indicated that players controlling
an avatar of the same gender to their physical selves demonstrated a significantly greater performance across the
variables of quest completion and location discovery than players controlling an avatar of a different gender.
Furthermore, a newly identified potential PE consequence was found in terms of the number of NPCs or enemies
killed, with players controlling a female avatar achieving a significantly higher score on this measure irrespective

Virtual world

of the physical world gender of the user.

1. Introduction

Videogames are a widely accessed and popular entertainment me-
dium, with thousands of new titles being released each year. For
example, on the digital distribution platform Steam, over 10,000 vid-
eogames were released in 2021 alone [37]. These games can now be
played on traditional videogame consoles and specialist PCs, as well as
smartphones and tablets, with even the most graphical intensive games
available to a wide audience through cloud-based gaming services
[17,20]. Part of this rising popularity of videogames and a key element
in their global growth is the wide array of options and accessibility for
playing videogames, with games played on smartphones and tablets now
accounting for a significant proportion of the gaming market [14,18].

A feature that is common and often intrinsic to many games, but
certainly not all, is the avatar. An avatar in the context of videogames
refers to a character or digital representation of the player that an in-
dividual uses to interact with and navigate a videogame world [19,21].
Different videogames provide different levels of player input and control
over their avatar, with some games limited to simply controlling when a
character performs an action to other games that allow the player to
determine the physical appearance, attributes, and how that character
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interacts with the digital world [42]. However, although a game player
always exerts some degree of influence over their avatar, whether that
be customising their eye colour or simply choosing when to jump over
an obstacle, this relationship dynamic can also be viewed as being bi-
directional. More specifically, although a user may influence their
avatar, research suggests that the opposite may also be true and that
avatars can influence the user in a phenomenon referred to as the Pro-
teus effect (PE; [50]).

1.1. The Proteus effect

The PE in the context of digital avatars refers to the process where an
individual may be influenced by the observed characteristics or attri-
butes of their avatar and this can affect their behaviour and attitudes in a
virtual environment [50]. More specifically, it is suggested that when an
individual controls an avatar, they will make specific assumptions and
inferences based on available identity cues, and that this will then lead
to the user attempting to mimic and align their virtual world behaviour
and attitudes to correspond with their avatar. For example, Yee and
Bailenson [50] found evidence to suggest that individuals who control
an avatar seen as physically attractive adopted behaviour patterns
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associated with greater extraversion, namely disclosing more personal
information and approaching confederates more closely compared to
individuals controlling less-physically attractive avatars. The re-
searchers argued that the recorded difference in avatar behaviour based
on levels of attractiveness was due to the expectation that extraversion is
positively linked with beauty (i.e., the more attractive an individual is
the more likely they are to display extraverted behaviour patterns —
[50]). Furthermore, research evidence indicates that the PE not only
occurs while in control of an avatar, but may also transfer to post-avatar
use. For example, individuals who control taller avatars will negotiate
more aggressively irrespective of their physical world height both while
in control of an avatar during a virtual world task as well as afterwards
during a physical world task [51].

The theoretical basis for the occurrence of the PE is rooted in self-
perception theory [3,10], which suggests that individuals will infer in-
formation about themselves through self-observation and this will then
guide or influence behaviour and attitudes. In the case of virtual envi-
ronments, individuals may experience a sense of embodiment and
connection with their avatar [2,50], which can lead to the avatar being
viewed as an extension of the individual [43]. Through this process of
identification and connection with an avatar, individuals may begin
merging their physical world self with their virtual world avatar and
aligning their behaviours and attitudes accordingly [40]. For example,
research on the PE has indicated that individuals who control an avatar
of a different gender to their physical world self will alter their behav-
iour both during and after gameplay to align with pre-existing schema or
beliefs regarding that gender [32,52]. This gender-based PE research
suggests that even something as intrinsic to an individual’s physical
world identity such as gender can be temporarily replaced by the
adopted gender, and subsequent behaviours relating to this gender
based on pre-existing schema, of a virtual world avatar [43].

In the specific context of videogames, there has been a growing
number of research studies highlighting the various ways that the PE
may manifest, including: food choice [34]; maths performance [32];
body satisfaction [41]; attitudes towards immigrants [27,26]; physical
activity [29,28,35]; social participation [4]; and gender-conforming
behaviours [52]. In addition, research has also indicated a number of
factors that may affect the strength and likelihood of this phenomenon
occurring, including: the option to customise an avatar [9], player im-
mersion [38], emotional connection to an avatar [32], and avatar
identification [31,39]. However, although research relating to the PE
has highlighted a number of key ways this phenomenon can occur as
well as factors that may facilitate this process, a number of crucial
limitations remain in this field of study.

In particular, in a systematic literature review by Szolin et al. [43]
which evaluated research regarding the PE in the context videogames, a
number of important limitations were identified. Most notably, Szolin
et al. [43] discussed how the majority of PE videogame research is
conducted using a very narrow range of videogame titles and genres,
with the majority of research being focused on World of Warcraft (i.e., a
fantasy massively multiplayer online role-playing game) and Wii Sports
Resort (i.e., a sports simulation game using motion controls). This
limited selection of games and genres represents only a fraction of the
vast array of titles available, and means that only a small collection of
videogame worlds are represented in current PE research. Furthermore,
and related to the previous point, Szolin et al. [43] noted that only one
study was based on a single-player role-playing game, namely The Elder
Scrolls V: Skyrim (an open-world role-playing game) [41]. This high-
lights an important limitation with the current accumulation of PE
research through the highly constrained use of videogame worlds and
specifically the near complete absence of single-player role-playing
games, a genre which inherently contains elements that would likely
facilitate the occurrence of the PE, such as avatar customisation [9,32].

A further limitation highlighted in the paper by Szolin et al. [43]
relating to the current PE research base concerns the relatively small
number of identified behaviours that occur due to the PE. More
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specifically, and despite growing interest in this topic, research into
precise ways the PE may manifest is scarce. For example, the literature
review conducted by Szolin et al. [43] identified only two studies that
explored avatar gender and the PE in the context of videogames (i.e.,
[32,52]). This small number of studies exploring gender and the PE
means only a very narrow range of potential PE consequences have been
identified, and highlights a clear need for innovative research to explore
new ways this phenomenon may manifest.

In addition, it must be noted that the PE remains a fairly recently
discussed phenomenon, with the term first coined in the context of
avatar research in 2007 by Yee and Bailenson [50]. Moreover, of the
growing studies in this field, a large proportion contain studies involving
custom-designed virtual worlds rather than commercially available
videogame worlds [43]. Although studies based on bespoke virtual
worlds designed by researchers purely for the purpose of an experiment
do not necessarily exclude themselves from being relevant to the real-
world experiences of individuals and their avatars, such as during vid-
eogame use, there inevitably remain concerns over ecological validity
when applied beyond the custom-made virtual settings in which these
studies are conducted. This means that due to the majority of studies
relating to the PE being based on bespoke virtual worlds and non-
commercially available videogames, combined with the arguably
limited research available as a consequence of this field of study still
being in its infancy, evidence-based knowledge concerning the ways this
phenomenon may manifest specifically during videogame use remains
highly limited and highlights another key weakness of this topic area.

1.2. The present study

The aims of the present study were to address the aforementioned
limitations present in the extant PE literature in the context of video-
games, namely the lack of diversity in virtual worlds used in PE studies
as well as expanding the identified ways that this phenomenon may
manifest. More specifically, the present study was based on the single
player action-roleplaying game Fallout: New Vegas, a title that has not
been utilised in any previous PE research regarding commercially
available videogames and belongs to a genre which, despite potentially
lending itself well to the occurrence of the PE, has largely been under-
represented in the current literature concerning this phenomenon [43].

In particular, Fallout: New Vegas is particularly well suited to research
on the PE for a number of key reasons. More specifically, Fallout: New
Vegas provides players with a large amount of freedom and choice in
how to play the game, which means players involved may more easily be
influenced by their avatar without being constrained by game-based
restrictions that could inhibit occurrence of the PE. For example,
many of the quests in Fallout: New Vegas are both optional and may be
completed in a number of different ways (e.g., violent or pacifist routes).
Furthermore, Fallout: New Vegas may be seen as archetypal for the genre
of single-player action-roleplaying games, with many fundamental
components and design choices common across this and similar genres,
while still being relatively novel to this field of research.

In addition, the present study explored novel ways in which the PE
may manifest during videogame use in the context of gender-conforming
behaviours, which refers to changes to attitudes and behaviours that
occur as a result of playing as either male or female avatars. There have
previously been several PE studies that have investigated gender-
conforming behaviours in videogames. For example, Yee et al. [52]
found evidence to suggest that irrespective of their biological gender,
individuals controlling male avatars were more likely to engage in
hostile interactions with other players while individuals controlling fe-
male avatars were more likely to engage in healing behaviours, with
each of these game behaviours having previously been linked to their
respective genders. In addition, Ratan and Sah [32] obtained research
evidence that linked improved maths performance to the use of male
avatars compared to female avatars among female participants. How-
ever, it should be noted that these listed gender-conforming behaviours,
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in particular maths ability, are stereotypes that do not necessarily
represent real-world gender-based behaviours or abilities [11].

The present study expanded on the current documented gender-
conforming behaviours by exploring three novel behaviours that have
not been present in any previous PE research but which are common
across many videogames of this and similar genres, and investigated
whether these are more likely to occur due to the gender of the player’s
avatar. These three behaviours comprised: (i) number of quests
completed, (ii) number of locations discovered, and (iii) number of non-
player characters (NPCs) or enemies killed. These precise gameplay
variables were chosen for several key reasons.

Firstly, the included variables of the present study encompass a va-
riety of different and varied game behaviours, ranging from exploration
to violence/pacifism to chasing objectives and missions. Secondly, these
particular variables are not unique to this videogame title, and are in fact
common across both this and similar genres of game. This means that the
results obtained may have relevance and be appropriately applied to a
wide range of videogame environments and contexts. Finally, and as
previously discussed, these three variables explored in this study are
entirely novel to the field of PE in the context of videogames, and will
therefore provide new research data to expand this field of study.

2. Method
2.1. Participants

A total of 537 participants were initially recruited for the present
study. However, after reviewing the data collected, 184 were removed
due to providing incomplete or erroneous responses (i.e., reporting a
number for a variable that would not have been possible to achieve
during gameplay) leaving 353 for further analysis. Participants were
primarily recruited from online videogame forums (n = 330) as well as
students from the research team’s University Research Participation
Scheme using opportunity sampling methods (n = 23). In order to
participate in the present study, all participants were required to have
played the videogame Fallout: New Vegas and have access to a previous
save file. In addition, as an ethical requirement of the present study, all
participants were asked to confirm they were at least 18 years old before
taking part in the study.

The final sample of participants comprised 276 identifying as male
and 77 identifying as female, with a total of 107 reporting using a female
avatar and 246 reporting using a male avatar (see Table 1). The number
of hours participants reported playing Fallout: New Vegas ranged from 1
to 500 (M = 60.92, SD = 56.08). However, as participants were
reporting pre-existing archival data from their game files, the period of
time over which they amassed their hours playing the game was not
recorded.

2.2. Materials

The present study was based on experiences playing the videogame
Fallout: New Vegas. This game is a 2010 action-roleplaying game
developed by Obsidian and published by Bethesda Softworks, and avail-
able on a number of game systems including: PC, PlayStation 3 and later
models through backwards compatibility, and Xbox 360 and later
models through backwards compatibility. Fallout: New Vegas is an open-
world game set in a post-apocalyptic future centred primarily in the US

Table 1
Group information.
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Mojave Desert. Since release, Fallout: New Vegas has won a number of
awards including the 2011 Golden Joystick Award and was nominated
for two BAFTA awards, and is still cited as one of the most popular
roleplaying videogames [13].

Fallout: New Vegas was selected as the focus of the present study for a
number of key reasons. Firstly, Fallout: New Vegas provides players with
notable freedom of choice in how they complete quests or missions and
how they interact or navigate through the game world. For example, the
majority of quests or missions may be completed in a number of ways
including either through violence or pacifism. In addition, while there is
an intended route to completing this game in terms of order of activities
and quests, a player may deviate from this and either skip or avoid
missions to pursue other in-game activities, such as completing minor
quests, collecting items and equipment, or even spending time gambling
for in-game currency. This freedom of choice in how players approach
the game means participants are not forced to approach the game in a
particular way through the game’s systems, and any behaviours occur-
ring as a results of avatar gender and the PE may be appropriately
observed. Furthermore, the previously discussed popularity of this vid-
eogame title means that a strong community of gamers continue to play
this game, thereby increasing the recruitment rate of participants.

2.3. Measures

The dependent variables for the present study comprised three in-
game behaviours: (i) number of quests completed; (ii) number of loca-
tions discovered; and (iii) number of non-player characters (NPCs) or
enemies killed. The frequency of each of these in-game behaviours is
automatically recorded by the game and accessible through the game’s
character information menu. In particular, these three measures were
selected because they represent three novel behaviours that have not
appeared in any previous PE research based on this type of videogame.
Furthermore, these particular three behaviours are common for this
genre of videogame, which means the results from the present study may
be generalised and applied to other roleplaying videogames. Finally,
each of these measures explores a distinct form of gameplay, including
violence, quest completion and exploration. This included range of
variables provided a novel opportunity to explore the link between
gender-conforming behaviours and gameplay behaviours.

2.4. Procedure

After initial recruitment, participants were asked to complete an
online survey based on their pre-existing save file for the videogame
Fallout: New Vegas. This survey contained questions relating to the par-
ticipants’ gender identity, their avatar gender, the number of hours
spent playing Fallout: New Vegas, and the total number of occurrences for
each of the three gameplay behaviour variables (i.e., number of quests
completed, number of locations discovered, and number of NPCs or
enemies killed). The information relating to the frequency of each of
these gameplay variables is automatically recorded by the game and
accessible through the character menu, and instructions for accessing
this information were provided at the start of the survey.

2.5. Design

The present study was a quasi-experiment using pre-existing data

Group Number of Number of male Number of female  Time spent playing Time spent playing game Time spent playing Time spent playing
players avatars avatars game (mean) (standard deviation) game (Range) game (Median)

Male 276 215 61 64.20 h 58.58 h 1-500 h 53 h

Female 77 31 46 49.16 h 44.38 h 2-239h 40 h

Total 353 246 107 60.92 h 56.08 h 1-500 h 52h
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collected through a survey. An initial analysis of the relationship be-
tween the variables was conducted using the Pearson correlation coef-
ficient on the three variables consisting of: (i) number of quests
completed; (ii) number of locations discovered; and (iii) number of NPCs
or enemies killed. Following this, a multivariate analysis of covariance
(MANCOVA) was performed to explore the relationship and interaction
effects of gender (i.e., player gender vs. avatar gender) on the three
aforementioned dependent variables while also controlling for the var-
iable of time (i.e., hours spent playing the game). This statistical tech-
nique was selected in order to explore the interaction or influence
between a player’s virtual world avatar gender and their physical world
gender identity on specific gameplay behaviours, and thereby observe
the potential for gender-conforming behaviours arising as a conse-
quence of the PE. Data were analysed using SPSS 28 statistical software
package.

2.6. Ethics

Approval for the study was provided by the research team’s uni-
versity ethics committee. Each participant provided their consent to be
involved in the study through the online survey before completing any
of the questions, along with being provided other supplementary ma-
terials concerning the present study. Included with this information
were the aims of the research, how the data would be used, contact
information for the researchers, guidance on how to obtain support or
help after the survey, and the participants’ rights (including their right
to withdraw their data and the procedure for doing so).

3. Results

Firstly, in order to explore whether the dependent variables (i.e.,
quests completed, locations discovered, and enemies or NPCs killed)
were significantly associated with one another, and thereby determine
the most appropriate manner of analysing the data for the present study,
bivariate Pearson’s correlation coefficients were run on these variables.
The results indicated that these variables were significantly correlated
with each other. More specifically, quest completion was significantly
correlated with location discovery (r = 0.845, p < 0.01) and enemies or
NPC killed (r = 0.627, p < 0.01) and location discovery was significantly
correlated with enemies or NPCs killed (r = 0.761, p < 0.01).

In addition, Levene’s test of equality of error variances was exam-
ined, which showed that the dependent variables of number of quests
completed and number of NPCs or enemies killed had equal variances at
an alpha level of 0.05 (p = 0.66), and the variable of number of locations
discovered at a modestly adjusted alpha level of 0.01 (p = 0.01) as
recommended by Allen and Bennet [1]. Finally, Box’s test of equality
covariance matrices was found to be significant (p < 0.01), which meant
that while a MANCOVA could be conducted, Pillai’s Trace criterion was
selected as the specific multivariate test for this analysis as it is
considered to be robust enough to counter this violation to the as-
sumptions of a MANCOVA [23,22].

Next, a MANCOVA was conducted using the independent variables of
player gender (male and female) and avatar gender (male and female)
and the three dependent variables of: (i) number of quests completed;
(ii) number of locations discovered; and (iii) number of NPCs or enemies
killed. In addition, the covariate for the MANCOVA was time (i.e., hours
spent playing the game) in order to control for its potential extraneous
effects.

The MANCOVA results of the multivariate tests (see Table 2) showed
significant interactions between avatar gender and player gender (Pil-
lai’s Trace = 0.02, F(3, 347) = 2.88, p = 0.04), as well as the factors of
avatar gender (Pillai’s Trace = 0.03, F(3, 347) = 3.70, p = 0.01), and
player gender (Pillai’s Trace = 0.05, F(3, 347) = 5.57, p < 0.01).

Following this, the univariate tests of between participants results
were explored to provide more details on the effect of player and avatar
gender on the three dependent variables (see Table 3). Firstly, the results
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Table 2

MANCOVA results of multivariate tests for player/avatar gender when inter-
acting with variables of quest completion, location discovery and number of
enemies or NPCs killed.

Source Effect Value F DF  Error P n?
DF

Time Pillai’s 0.28 4538 3 347 <0.01 0.28
Trace

Player Pillai’s 0.05 5.57 3 347 <0.01 0.05
Trace

Avatar Pillai’s 0.03 370 3 347 0.01  0.03
Trace

Player*avatar  Pillai’s 0.02 288 3 347 0.04  0.02
Trace

Table 3

MANCOVA results of tests of between-subjects effects for player/avatar gender
when interacting with variables of quest completion, location discovery and
number of enemies or NPCs killed.

Source Variable F DF P 7
Time Quests 84.81 1 <0.01 0.2
Locations 79.83 1 <0.01 0.19
Kills 115.97 1 <0.01 0.25
Player Quests 6.79 1 0.01 0.02
Locations 9.45 1 <0.01 0.03
Kills 16.37 1 <0.01 0.05
Avatar Quests 0.00 1 0.96 <0.01
Locations 2.75 1 0.1 <0.01
Kills 7.30 1 <0.01 0.02
Player*avatar Quests 4.09 1 0.04 0.02
Locations 8.23 1 <0.01 0.02
Kills 2.63 1 0.11 <0.01

indicated that there was a significant interaction between player and
avatar gender for quest completion (p = 0.04) (see Fig. 1), but with a
relatively weak effect size (42 = 0.02). In addition, a further significant
main effect of player gender was identified (p = 0.01), with male players
(M = 74.22) being significantly more likely to complete more quests
than female players (M = 54.05) but with a relatively weak effect size
% = 0.02).

Secondly, there was a significant interaction between player and
avatar gender for location discovery (p < 0.01) (see Fig. 2), but with a
relatively weak effect size (5> = 0.02). In addition, a significant main
effect of player gender was identified (p < 0.01), with male players (M =
156.87) being significantly more likely to discover more locations than
female players (M = 113.29), but with a relatively weak effect size (2 =
0.03).

Thirdly, there was no significant interaction between player gender
and avatar gender on number of NPCs or enemies killed (F(1, 349) =
2.63, p = 0.11). However, there were significant main effects for avatar
gender (p < 0.01) and player gender (p < 0.01), with female avatars (M
= 900.34) being significantly more likely to score higher for number of
NPCs or enemies killed than male avatars (M = 849.68) irrespective of
the player’s gender, and male players (M = 941.4) being more likely to
score higher for number of NPCs or enemies killed than female players
(M = 591.3) but with relatively weak effect sizes (5> = 0.02 and 7? =
0.05).

Finally, there was a significant effect of the covariant of time on the
three measures of quest completion (F(1, 349) = 84.81, p < 0.001),
location discovery (F(1, 349) = 79.83, p < 0.001), and number of en-
emies or NPCs killed (F(1, 349) = 115.97, p < 0.001). In addition, the
egfects sizes for each of these variables were all large (4? = 0.2, *> = 0.19,
7% = 0.25).
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Fig. 1. Interaction graph for player/avatar gender on quest completion.
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Fig. 2. Interaction graph for player/avatar gender on location discovery.

In order to further explore the identified significant interaction ef-
fects of player and avatar gender on the measures of quest completion
and location discovery, follow-up one-way MANCOVA analyses using
the Bonferroni correction were conducted which split male and female
players to allow the strength and direction of these interactions to be
observed (see Table 4). The initial multivariate test results were signif-
icant for both male players (Pillai’s Trace = 0.03, F(3, 271) = 3.16,p =
0.03, ;12 = 0.03) and female players (Pillai’s Trace = 1.38, F(3, 72) = 3.8,
p=0.01, 5> = 0.14).

Next, in terms of quest completion, the results of the follow-up be-
tween participants tests indicated that there was no significant differ-
ence between male and female avatars for female players (p = 0.44), nor
was there a significant difference between male and female avatars for
male players although this approached statistical significance (p =

0.07), with pair-wise comparisons indicating that male players con-
trolling a male avatar (M = 76.45) scored higher on quest completion
than male players controlling a female avatar (M = 66.31). In terms of
location discovery, the results of the follow-up between participants
tests indicated no significant difference between male and female ava-
tars for male players (p = 0.26), but there was a significant difference
between male and female avatars for female players (p = 0.01), with
pair-wise comparisons indicating females controlling a female avatar
(M = 129.13) scored significantly higher for location discovery than
females controlling a male avatar (M = 89.78).

4. Discussion

The aims of the present study were to (i) explore three forms of in-
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Table 4

Follow-up MANCOVA results of between-participants effects for player/avatar
gender on the variables of quest completion and location discovery after split-
ting player gender.

Player Source Variable F DF p 7

gender

Male Avatar gender (male Quests 3.4 1 0.07 0.01
vs. female)
Avatar gender (male Locations 1.25 1 0.44  <0.01
vs. female)

Female Avatar gender (male Quests 0.6 1 0.26 <0.01
vs. female)
Avatar gender (male Locations  6.98 1 0.01 0.09
vs. female)

game behaviours that have not been present in any previous research on
the PE and (ii) investigate whether they were more likely to occur due
the gender of the player’s avatar using a sample of male and female
participants who played the videogame Fallout: New Vegas. The three
behaviours comprised (i) number of quests completed, (ii) number of
locations discovered, and (iii) number of non-player characters (NPCs)
or enemies killed. The analysis resulted in two main findings regarding
gender differences in regard to male and female avatars and players.
These were (i) an own-gender avatar/player increase to game perfor-
mance in terms of quest completion and location discovery, and (ii) a
potentially new PE consequence relating to the use of female avatars and
the number of NPCs or enemies killed during gameplay.

Firstly, the present study identified a significant interaction between
avatar gender and player gender across the measures of both quest
completion and location discovery. More specifically, the results indi-
cated that game performance was significantly higher for players who
controlled an avatar of the same gender to the player across the mea-
sures of quest completion and location discovery (i.e., male players
controlling a male avatar, and female players controlling a female
avatar), suggesting the potential presence of an own-gender bias in game
performance.

This own-gender bias was further confirmed in the post-hoc analysis,
specifically for female players controlling a female avatar for the mea-
sure of location discovery, and male players controlling a male avatar
which approached statistical significance for the measure of quest
completion (p = 0.07). However, the post-hoc analysis did not indicate
any further significant results concerning player/avatar gender and the
measures of quest completion or location discovery, although it must be
noted that these findings do not necessarily disprove the interaction
results obtained from the initial MANCOVA, and these results should not
be dismissed on that basis. Instead, the identified significant results of
the post-hoc tests may be seen as providing additional support for spe-
cific individual findings, namely an own-gender bias for females across
the measure of location discovery and, to some extent, an own-gender
bias for male players across the measure of quest completion which
approached significance (p = 0.07).

Taken together, these findings which suggest that game performance
or efficacy in this case measured by quest completion and location dis-
covery, may be improved or increased when a player controls an avatar
that is seen as visually similar to the self-identified gender of the player,
and which is supported by previous research regarding game perfor-
mance and avatar similarity. For example, research has previously
indicated that game performance may be positively influenced through
controlling an avatar that is seen as visually similar to the player
[15,30,47], although there have also been examples of conflicting
studies that have not identified a link between these factors [25]. In the
case of the present study, the results from the analysis appear to show
that game performance may be improved through controlling an avatar
that is seen as similar to the player, although it must be noted that this
appearance variable is only measured in terms of the gender of the
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avatar and that data concerning the precise customisation of each
player’s avatar (e.g., hairstyle, ethnicity, facial features) were not
available in the present study.

The result from the present study suggesting that players who control
an avatar of the same gender may experience improved game perfor-
mance may potentially be explained through avatar identification and
the effects this has on gameplay experiences. More specifically, research
has previously indicated that player and avatar similarity is positively
associated with avatar identification [46], which in turn is linked with
factors such as game enjoyment and sense of presence in a game world
[7,30,44]. In the present study, the argument may be made that players
who controlled an avatar of the same gender experienced a greater de-
gree of identification with their character, and this in turn may have led
to a greater sense of in-game presence as well as enjoyment and there-
fore engagement with the game, which resulted in improved game
performance in terms of quest completion and location discovery.
However, it must be acknowledged that this conclusion regarding the
association between avatar identification, similarity, and game enjoy-
ment with the results obtained is not based on direct research evidence,
and should be treated with a degree of caution.

However, while an own-gender performance bias is seemingly pre-
sent for the variables of quest completion and location discovery based
on the analysis in the present study, this effect was not present for the
variable of number of NPCs or enemies killed. This lack of own-gender
bias for the variable of NPCs or enemies killed suggests that the link
between avatar identification, in this case the mirroring of player and
avatar gender, and game performance may be linked to specific mea-
sures of gameplay performance and may help to partially explain the
previously stated conflicting results in this area of study [15,25,30,48].
More specifically, the studies exploring the link between gameplay
performance and avatar identification used a range of different video-
game contexts and measures of gameplay performance, and the seem-
ingly conflicting results concerning the presence of this phenomenon,
may be due in part to the different measures of gameplay performance
specific to each of these studies and that avatar identification may
potentially only affect specific forms of gameplay behaviours or even
only occur in specific videogame contexts. Nevertheless, the present
study appears to support the idea that controlling an avatar that is seen
as similar to the user in terms of gender identity may have a positive
impact on specific aspects of game performance, such as location dis-
covery and quest completion.

Secondly, the results of the present study also identified a potential
PE consequence in terms of avatar gender and number of NPCs or en-
emies killed during gameplay. More specifically, the findings indicated
that female avatars were significantly more likely to score higher on the
measure of number of NPCs or enemies killed than male avatars, and this
occurred irrespective of the gender of the player. In terms of the PE, the
indication that female avatars demonstrated higher scores for number of
NPCs or enemies killed may mean that players, both males and females,
associated or imbued their female avatar with specific characteristics in
line with behaviours that would result in a higher number of in-game
kills.

These results concerning a potential PE in terms of gender and
number of NPCs or enemies killed is both surprising and interesting
given that historically stereotypical gender roles place males as being
more aggressive than females [24,49], and this is also true in regard to
videogame representations of gender [5]. In fact, the results of the
present study identified that male players were significantly more likely
to score higher on number of kills than female players. Similarly, in a
related piece of research, Yee et al. [52] identified that male players
were more likely to engage in PvP (player versus player combat) while
playing World of Warcraft (a massively multiplayer online game released
in 2004). However, the present study and the research conducted by Yee
et al. [52] appear to conflict in terms of the PE, with Yee et al. [52]
identifying that male avatars were more likely to engage in this
behaviour irrespective of the gender of the player whereas the present
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study indicated that female avatars were more likely to score higher on
number of NPCs or enemies killed irrespective of the gender of the
player.

There are a number of potential explanations for both the finding
that female avatars scored higher for the number of NPCs or enemies
killed and the seemingly conflicting results with the study by Yee et al.
[52]. Firstly, while arguably similar, PvP combat and NPC combat differ
in terms of opponent, with PvP based on combat between physical world
users controlling an avatar, whereas NPC combat is based on characters
controlled by the computer, and this may have affected the results of
these studies. More specifically, the perceived virtual presence of a
physical world user may have played a part in shaping the behaviours of
the players in the study by Yee et al. [52], a factor which the authors
acknowledged in their paper. As discussed, there is a historical social
stereotype for males to be seen as more aggressive than females, and this
societal expectation potentially generated by the virtual presence of
physical world users may have influenced the results of Yee et al. [52] in
the online videogame context employed in their study. By contrast, the
videogame context used in the present study was an entirely offline
experience, with no other physical world users present during the
gameplay experience beyond the players themselves. This difference in
videogame context and presence of other players may in part account for
the conflicting results between the present study and the research con-
ducted by Yee et al. [52].

Secondly, while there is certainly a stereotypical societal view of
males as more aggressive than females, media representations of women
are not consigned purely to passive and non-combative character-
isations. For example, in videogames there is a range of employed por-
trayals of female characters, including strong and independent
protagonists (i.e., Aloy from the Horizon series), femme fatale characters
(i.e., Anna Williams from the Tekken series), as well as the frequently
employed trope of the damsel in distress (i.e., Princess Peach from the
Mario series). Although videogames often portray their female charac-
ters and protagonists in a problematic and overtly sexualised manner
[8,16], these characters can sometimes be seen as both powerful and
objectified [45], such as the popular but controversial Lara Croft from
the Tomb Raider series.

In terms of the present study, the finding that players achieved a
higher number of kills while controlling a female avatar irrespective of
the gender of the user may be due to a held assumption or belief asso-
ciating this behaviour with female digital characters, facilitated by the
absence of physical world virtual users to reinforce societal expectations
of gender and aggression as seen in the study by Yee et al. [52]. This
potential PE concerning digital female characters as being more
combative or aggressive than male characters may suggest a disparity
between physical world and virtual world gendered expectations of
behaviour, with female avatars being imbued with these characteristics
more so than male avatars.

Finally, and in relation to the previously discussed point concerning
female representation in videogames, a further point may be used to
explain the present study’s conflicting results with Yee et al.’s study [52]
and the finding that female avatars were more likely to score higher on
the measure of number of NPCs or enemies killed compared to male
avatars, namely the date these studies were conducted and the subse-
quent proliferation of media female representation. In particular,
research indicates that between the years of 2015 and 2020, the number
of female protagonists in videogames doubled from 9 % to 18 % [37],
and this rise in female representation was also true for other forms of
media with a 21.6 % increase in the number of female lead actors in US
films between 2011 and 2021, accounting for a total of 47.2 % in 2021
[37]. This increase in female media presence, particularly in video-
games, may have caused a shift in how players perceive female avatars.
More specifically, in the twelve years since Yee et al. [52] conducted
their study, there has been a notable rise in female videogame repre-
sentation, and this may have contributed to a change in how females are
perceived, departing from the traditional and passive ‘damsel in distress’
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trope to more aggressive, assertive, and combative characters that
seemingly outpace male characters in these attributes in the specific
context of the present study.

4.1. Limitations and future research

The present study identified a number of different ways that the
gender of both the player and their avatar can influence gameplay
behaviour and performance in Fallout: New Vegas. However, it is
important to acknowledge a number of key limitations in the present
study which means the interpretation of the results discussed should be
viewed with caution, including the limited and unbalanced sample sizes,
uncontrolled and potentially confounding variables, the quasi-
experimental design of the study, and restricted generalisability.

Firstly, a limitation in the present study relates to the unbalanced and
relatively small participant sample sizes across specific groups. In
particular, as seen in Table 1, there were substantially more male players
(n = 276) than female players (n = 77), and this was also true for male
avatars (n = 246) compared to female avatars (n = 107). Furthermore,
examining the group sizes across the main factors showed a notable
difference in size between male players controlling a male avatar (n =
215), male players controlling a female avatar (n = 61), female players
controlling a female avatar (n = 46), and female players controlling a
male avatar (n = 31). These relatively small group sizes combined with
the considerable size difference between specific groups may have
affected and distorted the analysis and subsequent interpretation of the
data, and any conclusions drawn should be viewed with a large degree of
caution until further evidence from future related studies are obtained.

In addition, it must also be noted that the effect sizes for the uni-
variate tests were often modest (see Table 3). These small effect sizes
mean that while a significant result may have been obtained for specific
variables, the strength of these observed differences between groups
may be considered to be fairly minimal. Therefore, the discussed results
and the strength of the conclusions drawn should be viewed with some
caution in respect to these relatively small effect sizes.

Secondly, a further limitation relates to the potential for uncon-
trolled and confounding variables to have impacted the results. The data
for the present study did not distinguish participants in terms of various
individual factors that may have affected their gameplay performance
beyond their identified gender. For example, experience and familiarity
with a videogame have been shown to have a significant impact on a
player’s gameplay performance [6,33]. Although this present study did
include time spent playing as the selected avatar as a covariant, no data
were collected regarding each participant’s total familiarity or time
spent with the videogame or videogames more generally which may
have affected the results obtained in the study.

Thirdly, another limitation relates to the quasi-experimental design
of the present study. More specifically, the present study used pre-
existing save file data in order to observe and record an individual’s
gameplay behaviour, whereas a traditional experimental design would
involve randomly placing participants in the various conditions relating
to player/avatar gender. Therefore, there may be some difficulty in
determining causality of player/avatar gender in respect to differences
in gameplay behaviours due to the quasi-experimental design of this
study. In particular, the selected design of the study introduces the issue
of whether participants selected their character to reflect how they
wanted to engage with the game or whether their character influenced
their in-game behaviour.

In addition, and related to the previous point concerning participant
data, the means by which participant responses were collected may have
also impacted the quality and reliability of the data and analysis. In
particular, participants were primarily recruited from online forums and
the research team’s university participation scheme using opportunity
sampling methods. Although this method of participant recruited pro-
vided notable benefits in terms of ensuring sufficient data for the sta-
tistical analysis, it also meant that the data collected were far less
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reliable compared to more traditional in-person experimental set-ups
where participants can be observed and external variables be more
tightly controlled.

Finally, another limitation relating to the present study concerns the
potentially restricted generalisability of these results. In particular,
while the results may appear to indicate specific gender-conforming
behaviours relating to players and their avatars, these may be specific
to the videogame context of the present study and may not occur to the
same degree in other virtual environments. For example, while research
relating to virtual world avatars may often seemingly treat videogames
homogenously [43], this assumption has increasingly been challenged
[44] with some research evidence indicating that different virtual en-
vironments can lead to different user experiences relating to factors such
as sense of presence, pleasure, and synchrony [12]. In light of this
indication of the heterogeneity of virtual worlds, while the results of the
present study may potentially suggest specific behaviours relating to
gender, any application to other virtual environments should be done
with caution.

However, although the inherent differences between game worlds
does cause some issues when applying these results to other virtual
environments, it should be noted that the present study specifically
attempted to reduce these issues and improve generalisability through
the particular choice of game behaviours that were measured. More
specifically, the behaviour measures used in the present study
comprised: number of quests completed; number of locations discov-
ered; and number of NPCs or enemies killed. These variables were
selected because they not only cover a wide range of different forms of
gameplay behaviour, but are also common to many videogame genres
and titles. This means that the results obtained in this study may
potentially be applied, or at least compared, to other videogame envi-
ronments. Furthermore, it should also be noted that the present study
used pre-existing (i.e., actual as opposed to self-report) data from par-
ticipants’ save files from Fallout: New Vegas. This use of archival data
meant that player’s gameplay experiences occurred in a natural, non-
laboratory environment and without any possibility of demand char-
acteristics affecting the data, and thereby strengthening the ecological
validity of the obtained results.

Finally, there are a number of interesting avenues of future research
related to the results identified in the present study. Firstly, and related
to the previous point regarding virtual world heterogeneity, future
research of this topic may benefit from exploring the extent to which the
identified PE consequence and gender-conforming behaviours discussed
in the present study occur in other virtual world environments and
videogame titles. More specifically, previous research has indicated that
the precise nature of a virtual environment can affect a user’s experi-
ence, including factors such as self-presence [12] and strength of the
user-avatar relationship [44], elements which have been highlighted as
key to the occurrence of phenomena such as the PE [43].

Furthermore, and related to the previously discussed point relating
to the experimental design of the present study and issues concerning
causality, future research may benefit from exploring these identified
potential effects of avatar and player gender on gameplay behaviour in
experimental settings. In particular, this present study highlighted a
number of novel ways that avatar and player gender may affect game-
play behaviour, but the quasi-experimental design of the present study
meant that causality could not be confidently established. Therefore, to
address this highlighted limitation, future research should investigate
these discussed effects of avatar/player gender on gameplay behaviour
through controlled experimental settings in order to help establish
causality.

In addition, it should also be acknowledged that the topic of the PE is
still relatively new, and there is currently only a relatively small number
of identified consequences of this phenomenon particularly within the
specific context of commercially available videogames [43]. In light of
this limited research base, future studies may benefit from exploring not
only already known PE consequences in different virtual world
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environments, but also from investigating new ways this phenomenon
may manifest and affect users.

In particular, the use of avatars and videogames has become an
increasingly popular part of modern culture, with an estimated 3.457
billion players worldwide by 2024 [36]. Furthermore, previous research
has indicated that the occurrence of the PE can have a notable impact on
a user both in-game and outside of the game, with effects ranging from
changes to gameplay styles [52] to altered perceptions and attitudes of
physical world socio-political issues, such as immigration [27,26].
However, despite these numbers and powerful influence of videogame
avatars, there are still very few identified consequences of the PE in this
context. Therefore, future research may benefit from not only exploring
existing PE consequences in new virtual world contexts, but from
beginning to identify new ways that this phenomenon may occur.

4.2. Conclusion

The aims of the present study were to investigate the PE and gender-
conforming behaviours in the videogame Fallout: New Vegas using three
behavioural measures (i.e., quest completion; location discovery, and
number of NPCs or enemies killed). The findings in the present study
indicated the potential presence of an own-gender bias to gameplay
performance across two of the measures (i.e., quest completion and
location discovery), suggesting that players who controlled an avatar of
the same gender were more likely to gain a higher score on these mea-
sures than players controlling an avatar of a different gender to them-
selves. Furthermore, the present study also found a potential PE
consequence relating to gender, with female avatars more likely to score
higher on number of NPCs or enemies killed irrespective of the physical
world gender of the user. In addition, and based on these results and
previous literature, the present study highlights several avenues of
future research, including both further exploration of these identified
gender-conforming behaviours and PE consequence in other virtual
world contexts and game titles as well as expanding the current research
base of known PE consequences.
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