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Do Gender Stereotypes Affect Gaming
Performance? Testing the Stereotype

Threat Effect in Video Games
by Elisabeth Holl, Gary Lee Wagener, André Melzer

Abstract

Despite a growing body of statistics highlighting comparable gender
prevalence and performance in gaming, the cliché persists that
women are gaming amateurs or only “casual” players. Does the lower
performance of women who are observed in certain video game
contexts result from a stereotype threat effect (Steele & Aronson,
1995)? To test this, we investigated video game performance in two
studies (N1 = 130; N> = 139). In Study 1, participants were
confronted with the stereotype that women would perform worse in
video games than men. In Study 2, we explored a reversed
stereotype, namely that women would outpace men in some video
game genres. We found no evidence of an effect of stereotype threat
on gaming performance in either study. However, performance varied
across gender and game genre: female participants generally
outperformed males in Study 1, but male participants outperformed
females in Study 2. Although we found no stereotype threat effect,
perceived frustration indicated expected gender differences in Study
1: after reading the stereotypical article, female participants felt
significantly more frustrated than males. This suggests a subtler
stereotype threat, affecting cognitive and motivational rather than
behavioral outcomes. The present findings add to the current
literature, which assumes that the stereotype threat effect is not
universal but occurs only under certain conditions.

Keywords: stereotype threat effect, video games, gender, casual
gaming, gaming performance

Introduction

For a long time, video games were considered a male domain. Even
though recent polls show that almost half of gamers are female
(Entertainment Software Association, 2024), the gaming landscape is
still a breeding ground for gender stereotypes (Fox & Tang, 2014). For
example, women are still typecast as “casual gamers,” whereas males
are considered “hardcore gamers” (PaaBen et al., 2017). Although
gamers themselves might deny the validity of such stereotypical
attributions, non-gamers appear to endorse them (Kowert et al.,
2012). Furthermore, upholding gender stereotypes might lead to
marginalization or discrimination against female players. Stereotyping
like this can lead to negative psychological outcomes, including
feelings of not fitting in or feeling isolated. As findings indicate that
gaming culture and its related stereotypes are changing (PaaBen et
al., 2017), the two studies analyzed here try to shed light on
underlying mechanisms of gender-related stereotypes in gaming
(males are better players [Study 1] and females are better casual
players [Study 2]) by examining the stereotype threat (ST) effect.

Stereotype Threat Effect

Per definition, ST is “being at risk of confirming... a negative
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stereotype about one’s own group” (Steele & Aronson, 1995, p. 797).
In a study on math performance, Spencer et al. (1999) told female
participants that they would generally perform worse compared to
men, which indeed led to poorer math performance of females
compared to males. In contrast, women who were told that no gender
differences in math exists performed better than threatened females
(Spencer et al., 1999). According to the integrated process model of
Schmader et al. (2008), members of a stereotyped group suffer from
a cognitive imbalance between their self-concept and stereotypical
expectations. While trying to cope with the conflict and disprove the
stereotype, such members experience (a) physiological stress that
impairs prefrontal processing; (b) an increased awareness of their
own performance and internal state; (c) attempt to repress negative
thoughts and emotions. These processes deplete the available amount
of cognitive attention and resources in addition to the actual task,
resulting in poorer general performance. In addition to reduced
performance, threatened individuals may suffer from long-term effects
such as self-doubt, chronic stress or avoidance behavior (Davies et al.,
2005; Schmader et al., 2008). ST has been shown to explain gender
performance gaps in athletics (Hively & El-Alayli, 2014), science
(Good et al., 2010), leadership (self-perceived and rated performance;
Hoyt & Blascovich, 2007) and gaming (Kaye & Pennington, 2016).
However, there has also been criticism on statistical distortions and
publication bias in ST research that might lead to an underestimation
of null findings (Flore & Wicherts, 2015; Stafford, 2018; Stoet &
Geary, 2012).

Gender and Gaming Performance

Several gaming studies have not only shown a gender performance
gap in favor of male players, but also that females expected
themselves to perform poorer than men (e.g., Brown et al., 1997;
Hopp & Fisher, 2017). In contrast, Shen et al. (2016) found no gender
performance gap and Eden et al. (2010) found no relation between
skill and perceived masculinity of online players. Moreover, female
League of Legends (Riot Games, 2009) players leveled up at the same
rate, despite being less confident in their skills than male players were
(Ratan et al., 2015). In addition, Ratan et al. (2020) found that
performance gaps dissipated when controlling for play time. To explain
performance gaps, Shen et al. (2016) hypothesized a self-fulfilling
cycle in which women find video games less attractive, and therefore
become less committed to compete, have fewer experiences and as a
result perform worse than men. This performance gap would again
lead to stereotyping, probably causing women to further internalize
the negative assumption that “gaming is not for women.”
Consequently, the cycle starts again (Lynch et al., 2016).

Stereotype Threat and Gaming Performance

Regardless of actual performance, Bertozzi (2008) argues that female
players are frequently confronted with negative stereotypes. Most
avatars look overly masculine, which already has a subtle threatening
effect (Bertozzi, 2008; Kaye & Pennington, 2016). When, for example,
playing shooters, females are likely to be confronted with exclusively
male opponents, feeling forced to concurrently disprove stereotypes
on aggressiveness or competitiveness. Accordingly, female players
reported more stress and perceived their own skills as inferior when
led to believe they were playing against a man as opposed to a
woman (Bertozzi, 2008; Vermeulen et al., 2014).

However, studies that specifically address an ST effect in gaming find
mixed results. For example, female performance in a first-person
shooter decreased when confronted with a negative stereotype
(Fordham et al., 2020). Furthermore, Kaye and Pennington (2016)
compared gaming performance in a 2D side scroller across four
conditions (threatened females, attenuated threatened females,
female controls and male controls). Prior to playing, women in the ST
condition received research information stating that males are more
competent in gaming. In contrast, females in the attenuated threat
condition were told that the negative stereotype would not apply to
them because they were experienced and competent gamers. As



expected, threatened females performed worse than non-threatened
male controls. However, females confronted with an attenuated threat
performed as well as both males and females in control conditions
(Kaye & Pennington, 2016). In contrast, Kaye et al. (2018) found no
ST effect for either an explicit (stereotypical text) or implicit threat
([fe]lmale avatar). Similarly, Pennington et al. (2018) found no ST
effect for different types of threats (that is, personal threat vs. group
threat). In summary, the ST effect related to gender and gaming
performance was found only in some studies and only under certain
circumstances or for certain genres (such as shooters; Fordham et al.,
2020).

It should be stated that the above-mentioned studies looked at a wide
range of gaming genres, such as tactical shooters, online-role playing
games or side scrollers. However, both studies in this current article
focus on casual games for several reasons: 1) the high and increasing
prevalence of causal or non-core gaming in the overall population
(Chess & Paul, 2019); 2) an equal prevalence of male and female
players (Kaye et al., 2018); and 3) straightforward controls
(Przybylski et al., 2012) that allow to factor out additional demand
through physically controlling the game.

Other Factors Influencing Gaming Performance

One explanation for the hitherto inconsistent results may be a failure
to consider other factors as additional or even stronger predictors of
gaming performance. Proneness to stereotypes is of course influenced
by one’s own identification with the stereotyped group (Schmader,
2002) like, gender or gaming identification. Additionally, pre-existing
gender attitudes and beliefs may compete with momentarily
presented ST information. Furthermore, the above-mentioned study
from Vermeulen et al. (2014) concluded that self-perceived skill and
gaming experience are influenced not only by gender dynamics, but
also by trait competitiveness: low-competitive females appear more
prone to use gender as a predictor for gaming performance. This
illustrates that self-efficacy is critical for being susceptible to gender
stereotypes (Bussey & Bandura, 1999). In the context of ST and
leadership performance, higher levels of self-efficacy attenuated
players’ stress and promoted their coping (Burnette et al., 2010; Hoyt
& Blascovich, 2007). Regarding gaming, Klimmt and Hartmann (2005)
suggest self-efficacy as one crucial motivational factor, possibly
determining the successful coping with gaming challenges. However,
self-efficacy may also backfire on gaming performance. Vancouver et
al. (2002) showed a negative relationship between self-efficacy and
performance in an analytical game due to overconfidence errors.
Lastly, evidence suggests that achievement motivation correlates with
performance, which has already been investigated in educational ST
studies (Thoman et al., 2013). However, this direct motivational
measure has not yet been tested in terms of gaming performance.

Current Studies

To resolve prior mixed findings on (casual) gaming performance and
ST and to contribute to a research field that currently suffers from
possible publication bias and replication problems, we conducted two
experiments, each highlighting different aspects of the ST effect. In
the first experiment (Study 1), participants were confronted with
either the stereotype that males would outperform females in games
(ST condition), or with the claim that there would be no gender
difference in performance (neutral condition). The purpose was to
investigate whether women’s gaming performance is worse when the
ST -- “women are less successful players than men” -- is activated.

Our first hypothesis (hereafter, H1) is: Female gamers threatened
prior to playing will show poorer performance compared to non-
threatened female participants and male participants in general.

To the best of our knowledge, no study of game performance to date
has integrated the individual factors mentioned above to assess their
respective predictive quality for performance. Thus, we asked the
following research question (hereafter, RQ1): Do other factors besides



gender and ST confrontation (such as gamer or gender identification,
gender attitudes, achievement motivation, competitiveness and self-
efficacy) predict video game performance?

To answer H1 and RQ1, we conducted Study 1. Data analyses and
interpretation did not support a ST effect in Study 1, where females
outperformed males regardless of condition (see below). We then
tested a reversed ST (that is threatening males) in Study 2. In
general, the ST effect rarely tests for negative male stereotypes
(Koenig & Eagly, 2005). To our knowledge, no other gaming study has
attempted to threaten the self-perception of male gamers, thus Study
2 offers a novel contribution by testing the ST, “women are now more
competent players than men at casual games,” on male players.
Therefore, we offer a second research question (hereafter, RQ2): Do
male participants threatened prior to playing show poorer
performance compared to non-threatened male participants and
female participants in general (interaction effect of gender and ST on
gaming performance)?

Study 1
Participants

A priori power analysis indicated that a sample of 128 participants was
required for our ANOVA calculations and 72 for our linear regression
analyses. Participants stemmed from a convenience sample recruited
on campus of the University of Luxembourg and were tested at the
Media and Experimental Laboratory (MExLab). From overall N1 = 130,

80 participants identified themselves as female (61.5%) and 50 as
male (38.5%). Participants were mostly students (80.0%), but also
employees (15.4%), pupils (2.3%), or other (2.3%) and between 18
and 49 years old (M = 22.65, SD = 5.22). On average, participants
played for M = 5.19 hours/week (SD = 8.88) and regarded
themselves as gamer on a medium level (M = 2.06, SD = 1.10; 4-
point scale).

Materials

Prior to playing, all participants read fictitious web articles that
referred to fabricated scientific evidence and graphical gender
prevalence. We deliberately chose this implicit and covert option to
limit the risk of participants guessing the purpose of our study. We
based this strategy on Hoyt and Blascovich (2007), who used pre-
constructed material with statistics to induce a gender-specific ST on
leadership beliefs. We believed a more overt approach (such as
directly pointing the stereotype to the threatened group; Kaye &
Pennington, 2016) would be problematic if participants were familiar
with the ST concept. Articles were titled "Women'’s skill still behind
men’s” (ST condition) and “There is no gender difference in skill”
(neutral condition). The ST condition text explicitly stated that women
would play significantly less and that they would show significantly
poorer performance than male gamers. In contrast, the neutral text
stated that no performance gap exists between female and male
gamers anymore. We put these texts together carefully, studying real
web and magazine articles that covered similar topics beforehand to
create fictitious reports in similar style and structure.

We chose Bejeweled 3 (PopCap Games, 2010) as the target game.
Bejeweled 3 is a puzzle game in which the player must form rows of
three identical gems by swapping neighboring gemstones. Players are
rewarded with points for doing so, then pairs disappear from the
screen as new stones are added to the top. An equivalent game has
been used in prior research, as it requires simple controls (point and
click) but is still perceived as challenging (Przybylski et al., 2012).
Furthermore, the game is free of a (possible gendered) avatar that
could lead to confounding threatening effects (cf. Kaye et al., 2018)
and has a rather gender-neutral gaming environment (i.e., use of
diverse colors). Screenshots of stimulus games and fabricated articles
can be found in the Supplementary Material.

Measures



The main measure of performance was in-game score (points scored
in Bejeweled 3). However, participants also provided information on
demographics and gaming related items (e.g., gaming experience,
i.e., gaming hours per week). Participants additionally rated several
standardized self-report scales that are listed in Table 1.

Measure Scale/Items Source Internal
consistency
Study 1:
Gender Positive/ Berger& |a=.76
identification Negative Sex Krahé (for both
Role Inventory (2013) subscales)
(PN-SRI);
24 items in two
subscales:
feminity and
masculinity
Gender Gender Behm- a=.68
attitudes attitudes Morawitz
concerning both | & Mastro
cognitive and (2009)
physical
capabilities;
6 items
Competitiveness | Revised Harris & a=.91
Competitiveness | Houston (contentiousness),
Index (R-CI); (2010) a=.76
14 items in two (enjoyment of
subscales: competition)
contentiousness
and enjoyment
of competition
Fear of failure/ German Dahme et |a = .82
Hope of success | Achievement al., (fear of failure),
Motivation Scale | (1993) a=.75
(AMS); Engeser (hope of success)
10 items in two | (2005)
subscales:
fear of failure
and hope of
success
Self-efficacy German Items Schwarzer | a = .85
on general self- | &
efficacy; Jerusalem
10 items (1999)
Study 2:
Gaming skill Game Playing Bracken & | a = .90
Skill Scale Skalski
(GPSS); (2006)
7 items




Gender Social Leach et a=.82
identification Identification al. (2008)

Scale (SIS);

14 items with

gender as the

in-group
Article Evaluation of a Nauroth a=.80
credibility research area; et al.

10 items (2014)

Table 1. Standardized measures for Study 1 and 2. Note: PN-SRI
values are summarized in one score with high values indicating a
strong (fe)male identification and low values a rather androgynous
gender role identification (Rydberg Sterner et al., 2018). Furthermore,
the R CI subscales were averaged into one competitiveness score.

Lastly, participants provided single item responses on how they
believed the article shaped their experience, along with their
perception of the gaming episode (for example, “"The game frustrated
me”).

Procedure

After entering the lab and giving informed consent, participants
answered computerized questionnaires (for example, demographics,
gaming habits and skills, personality traits, etc.). Participants were
randomly assigned to conditions (ST vs. neutral) and read the
respective fabricated article for five minutes. The instructor then
handed out written instructions on how to control the game and
participants played the game for 15 minutes. Next, participants
evaluated the game and the falsified article using a computer-based
guestionnaire. Finally, participants were debriefed and rewarded (i.e.,
course credit and participation in a raffle with 1x50€ and 4x25€). Each
participation took 30 to 45 minutes.

Results

To test our hypothesis (the ST effect on female participants), we
calculated a two-way ANOVA on in-game score (points scored in
Bejeweled 3) with gender and ST as between-subject factors. A
significant main effect for gender, F(2, 126) = 4.99, p = .03, r]pz =
.04, indicated that overall females (M = 86730.00; SD = 50475.72)
had higher scores than males (M = 67478.00; SD = 43688.05).
Contrary to our hypothesis, neither the main effect for ST condition
nor the interaction effect of gender and ST condition reached
significance (Fs < 2.73, p =2 .10, see Figure 1).

135.000

120,000

105,000
90.000

75.000

60,000
45,000
30,000
15.000

0

cwp<05 [Mstercctype trest Eocural

Game Score

Figure 1. Mean performance measures (game scores) or male and
female participants in Study 1. Note: Red (dark grey) columns



represent the ST condition, green (light grey) columns represent the
neutral condition. Error bars indicate 95% CI.

To explore relevant characteristics of the gender subgroups, we
carried out additional comparative analyses, finding significant gender
differences for gaming experience. Overall, the male participants
played more often, Welch’s [1] F(1, 60.37) = 19.92, p < .001, d = .95
and had greater identification as gamers, Welch’s F(1, 82.8) = 43.1, p
< .001, d = .24. Furthermore, males showed greater enjoyment for
competition, F(1, 128) = 49.07, p < .001, d = 1.26. For an overview
of means and standard deviations see Table 2. However, none of these
significant gender differences interacted with our ST manipulation.

Measure Total Male Female

M SD M SD M SD
Playing 5.19 8.88 9.90 11.48 | 2.25 4.91
hours/week

Identification | 2.06 1.10 2.80 1.08 1.61 0.83
with being a
gamer

Enjoyment of | 3.17 0.83 3.72 0.72 2.83 0.70
Competition

Table 2. Means and standard deviations for selected outcome variables
of the total sample and across gender for Study 1.

Looking closer at participants’ perception of the articles, we found a
significant interaction effect for frustration after reading, F(1, 126) =
5.15, p = .025, r]p2 = .04 (see Figure 2). Reading the ST article,
females (M = 1.80, SD = 0.99) felt significantly more frustrated than
males (M = 1.36, SD = 0.70). However, for the neutral article this
pattern was reversed (females: M = 1.23, SD = 0.48; males: M =
1.40, SD = 0.71). Nevertheless, it should be stated that the
assumption of variance homogeneity was violated (Levene’s Test, F =
8.76, p < .001) and therefore results must be interpreted with
caution. An analysis of simple effects showed that for the ST
condition, females (M = 1.80; SD = .99) felt significantly more
frustrated after reading the article than males (M = 1.36; SD = 70),

F(1, 126) = 5.28, p = .023, np2 = .04. Furthermore, females felt

significantly more frustrated after reading the article in the ST
condition (M = 1.80; SD = .99) than in the neutral condition (M =

1.23; SD = .48), F(1, 126) = 11.71, p = .001, np2 = .09.
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Figure 2. Mean level of frustration after reading the fabricated article
in Study 1. Note: Red (dark grey) columns represent the ST condition,
green (light grey) columns represent the neutral condition. Error bars
indicate 95% CI.

We conducted a multiple linear regression analysis (with forced entry)
with gaming performance as dependent variable to test our first
research question (i.e., statistically testing the predictive value of
further factors, such as identification, attitudes and achievement
traits). Unfortunately, two participants had to be excluded from the
following analyses due to missing data, leaving a sample of N = 128.
The model explained a small but significant amount of variance,

F(9, 118) = 2.00, p = .045, R?= .13, R%a4; = .07. Table 3 shows that
only gender and gamer identification significantly contributed to the

model. Being female and having a higher identification with being a
gamer both predicted better performance when playing Bejeweled.

B SEB |B p

Constant -.597 .188 .002
Gender? 757 .235 371 .002
Gamer .297 .104 .297 .005
identification

ST conditionP .267 .176 .134 .13
Fear of failure -.114 113 -.114 31
Self-efficacy -.083 A11 -.083 .46
Competitiveness -.080 .105 -.080 .45
Gender -.070 .093 -.070 .45
identification

Hope of success .036 .108 .036 .74
Gender attitudes |.023 .092 .023 .81

Table 3. Regression table for factors influencing gaming performance
(Study 1). Note: N = 128, Dependent variable: Score. a 0 = male, 1
= female; b 0 = Stereotype threat, 1 = neutral.

Discussion

Study 1 provided no support for our hypothesis. Only the main effect
of gender on in-game score was significant, indicating that females
scored higher than males regardless of condition. This pattern
remained stable even after integrating several covariates (for
example, gaming experience). This is especially interesting, as our
comparative analysis of gender groups revealed significantly higher
gaming experience, greater identification with being a gamer and
more prior experience with the game Bejeweled for male participants.
Furthermore, regression analyses revealed that only gender and
gamer identification were meaningful predictors of performance.



However, none of our additional player characteristics (for example,
competitiveness, achievement motivation) predicted performance.
Moreover, it is worth noting that the two significant predictors (gender
and gamer identification) turned out to be rather opposed in our case:
although higher identification with being a gamer predicted better
performance (that is, a higher score), which in our sample was
predominantly the case for male participants, being female turned out
to be an even better predictor. Despite many beneficial predictors (for
example, higher gaming identification) for male players, they were
still clearly outplayed by females. Although our hypothesis was not
confirmed, women, and not men, were cognitively affected in the
initially predicted way: after reading the ST article, female participants
felt more frustrated than after reading the neutral report. In contrast,
men’s level of frustration was not affected by the report. This finding
suggests a possible dissociation between cognitive processing and
actual behavior. Furthermore, except for gamer identification, other
influencing factors did not play a role regarding gaming performance.
Thus, most of these factors were replaced or dropped in Study 2.

Study 2
Participants

A priori sample size calculation (i.e., at least 128 for ANOVA
calculations) and recruitment was identical to Study 1. Participants
again stemmed from a convenience sample recruited on campus of
the University of Luxembourg and were tested at the Media and
Experimental Laboratory (MExLab). In Study 2 (N> = 139), 87
participants identified themselves as female (62.6%) and 49 as male
(35.3%) [2]. Participants were mostly students (80.6%), but also
employees (11.5%), pupils (3.6%), or other (4.3%) and between 16
and 57 years old (M = 23.77, SD = 6.02). On average, participants
played for M = 3.88 hours/week (SD = 6.56) and considered
themselves to be gamers on a medium level (M = 2.08, SD = 1.29; 4-
point scale).

Materials

The article in the ST condition read “Female gamers outpace male,”
whereas the neutral version was titled “"Both gender on a par.” The ST
condition text stated that women would have taken the lead in genres
like casual games and platformers both in prevalence and
performance. The neutral text stated that women and men would play
many genres equally often and equally well.

The casual platformer SkyChasers (Lucky Kat Studios, 2015) was
chosen to investigate the effect in a slightly different but still casual
game genre (i.e., so-called platformers). Participants had to steer a
rocket ship-like paper box through 2D levels using two bumpers of an
Xbox controller, while collecting coins and avoiding hazards. The ship’s
battery unloaded while flying but could be restored through collecting
coins and docking at stations. The game won the category of best
casual game at the 2016 Dutch Game Awards. We chose this game as
it requires simple controls and both the game environment and avatar
appearance are gender neutral.

Results

The main variable of interest was again in-game score (coins collected
in SkyChasers). In addition to demographical information, we included
several standardized scales (see Table 1). The overall procedure was
identical to Study 1. However, participants played 20 minutes and
were rewarded with a 7€ voucher and optional course credit.

Results

To test our second exploratory RQ (that is, ST effect for male
participants), we calculated a two-way ANOVA on in-game score
(collected coins in SkyChasers). There was one significant main effect
for gender, F(1, 132) = 15.82, p < .001, np2 = .11, showing higher
in-game scores for males (M = 1583.88, SD = 584.64) compared to



female participants (M = 1216.13, SD = 477.25). Neither the main
effect for ST condition nor the interaction effect reached significance,
Fs < 1.14, p = .29 (see Figure 3). However, the main effect of gender
disappeared when controlling for gaming experience and gamer
identification, F(1, 130) = 3.23, p = .075, r],[,2 = .03. The covariate
“gamer identification” was significantly related to gaming
performance, F(1, 130) = 8.65, p = .004, np? = .06.
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Figure 3. Mean performance measure in Study 2 (game scores). Note:
Red (dark grey) columns represent the ST condition, green (light
grey) columns represent the neutral condition. Error bars indicate
95% CI.

Additional comparative analyses [3] were carried out on conditional
subgroups. Like in Study 1, male participants spent significantly more
time on video games per week than female participants

(Welch’s F[1, 62.79] = 15.46, p < .001, npz = .14). Compared to
female participants, they identified also more strongly as gamers
(Welch’s F[1, 82.65] = 23.61, p < .001, npz =.17) and had greater

self-reported skill (F[1, 134] = 42.60, p < .001, np2 =.24). In
contrast, females showed comparably greater identification with their
gender, F(1, 134) = 32.27, p < .001, r]pz = .19. However, none of
these gender differences interacted with our ST manipulation. For an
overview of the means and standard deviations, see Table 4.
Comparing ST and neutral condition article credibility was rated
equally, F(1, 134) = 0.46, p = .50. Also, frustration after reading the
article (Fs < .62, p =2 .433) and after playing the game (Fs < 1.40, p
> .240) did not vary significantly across the four conditions.

Measure Total Male Female

M SD M SD M SD
Playing 3.88 6.61 7.14 8.46 2.05 4.38
hours/week

Identification | 2.07 1.27 2.76 1.33 1.68 1.06
with being a
gamer

GPSS 2.70 0.93 3.31 0.85 2.36 0.80




Gender 3.40 0.63 3.03 0.56 3.60 0.57
Identification

Table 4. Means and standard deviations for selected outcome variables
of the total sample (N = 136) and across gender for Study 2. Note:
GPSS = Game Playing Skill Scale (Bracken & Skalski, 2006). Values
can slightly differ from details in the Participants section, as non-
binary participants are not considered here.

To test the influence of other variables in addition to the conditions, a
(forced entry) multiple regression was conducted with performance
(game score) as the dependent variable and several predictors (see
Table 5). Again, non-binary data was transformed using z-
standardization. All three gaming related measures (gamer
identification, gaming hours per week and GPSS score) showed high
and significant intercorrelations (r = .58, p < .001). Therefore, we
decided to reduce the number of predictors and included only the
GPSS score because it had the highest correlation coefficient with our
outcome variable (r = .47, p < .001) and to avoid multicollinearity.
The resulting model significantly explained slightly more than 25
percent of the variance, F(5, 130) = 8.52, p < .001, R?= .25,
However, only the GPSS score contributed significantly to the
regression model, as can be seen in Table 5.

B SEB B p
Constant .146 401 .72
GPSS 411 .088 411 <.001
Article .100 .077 .100 .19
credibility
Genderd -.229 .198 -.110 .25
Gender -.040 .085 -.040 .64
identification
ST condition? .155 .153 .078 31

Table 5. Regression table for factors influencing gaming performance
(Study 2). Note: N = 136, Dependent variable: Gaming performance
(score). GPSS = Game Playing Skill Scale (Bracken & Skalski, 2006).
a 1 = male, 2 = female; b ST condition: 1 = Stereotype threat, 2 =
neutral.

Discussion

The results from Study 2 revealed a significant gender effect on score,
showing better performance for male participants. However, taking
gaming experience and identification as a gamer into account, the
effect disappears. More importantly, however, we found no
confirmation for RQ2 as the interaction of gender and ST was non-
significant. Furthermore, level of frustration was constant across all
conditions. Regression analyses on other factors predicting gaming
performance revealed that only greater self-reported gaming skills
were associated with a greater score. Additionally, conditions failed to
predict game score significantly.

General Discussion



The two experimental studies tested the effect of gender ST on
gaming performance. Contrary to our expectations, neither
participants confronted with the stereotype that men are better
players than women (Study 1), nor participants that read a text
stating that women are better players than men (Study 2) were
affected in their gaming performance. Thus, our findings do not
support a ST effect of gender in gaming. However, Study 1 indicated
that stereotype threatening information indeed affected female
participants’ cognition (in the ST condition) but failed to affect
subsequent behavioral measures of in-game performance. We
encourage future studies to highlight the interrelations of ST,
frustration and performance in, for example, mediation models.

Other related effects, such as “choking under pressure,” have
explained inconsistencies in ST research (Rosenthal & Crisp, 2007).
This explanation could also apply to our results: when a group is
confronted with a positive stereotype, participants may suffer from
increased pressure, as they anticipate that others have higher
expectations toward their performance compared to that of the
stereotyped group (Beilock & Carr, 2005). It is possible that the male
participants in Study 1 suffered from this “choking under pressure”
effect: after reading the ST articles, they may have felt pressured to
outperform women, but failed to prove the (positive) stereotype. Our
results could furthermore be explained by individual reception of the
two contrasting effects, which could be based on varying sensitivity
for gender stereotypes, self-concepts, or personality characteristics.
We cannot rule out that our null findings are caused by different
effects cancelling each other out. Thus, future studies should include
post-hoc items that explicitly address the perceived pressure in
participants.

Another explanation could be that there is simply no ST effect (Stoet
& Geary, 2012; Tsui et al., 2011). Although gender performance gaps
and gender related stereotypes are still prevalent and might influence
cognitive factors, such as frustrations, they do not have the potential
to alter behavioral outcomes (anymore). In recent years, the gender
share in gaming has equalized (Entertainment Software Association,
2021; 2024) and the number of non-stereotypical, diverse personas
increases, potentially eliminating ST effects (Elizaga & Markman,
2008; Taylor et al., 2011). Therefore, effects of gender stereotypes
may have disappeared, especially among younger generations. Thus,
future research should also emphasize inter-generational differences
in gaming stereotypes.

In general, it may be promising to decipher earlier mixed findings by
examining to what extent study participants identify with social
subgroups (gamers, males, females, etc.). According to Poels et al.
(2012) females’ motivation and play style may vary as a function of
their gender identity rather than their biological sex. Similarly,
Rosenthal and Crisp (2007) found that math performance was only
affected negatively by stereotypes when group membership (here:
male gender and math student) was important to participants’ self-
perception. More importantly, while women might be aware of
negative stereotypes regarding their gender and gaming performance,
they may not have integrated these stereotypes into their own social
identity (Kaye et al., 2018). Apparently, knowing that a stereotype
exists will only affect behavior (that is, gaming performance) when it
is closely related to social identity. Again, this would be in line with the
speculation (based on the results of Study 1) that informing female
participants about the alleged disadvantage has cognitive but not
behavioral consequences. It also emphasizes that interindividual
differences may be responsible for more variance in performance than
gender itself.

Although both studies found a main effect of gender on performance
(i.e. significantly better performance for one of the two genders), our
additional analyses in both studies indicated that gender alone is a
poor predictor. Smith and Johnson (2006) previously argued that
domain identification with the stereotype-relevant group (for example,
gamers) is an important moderator. They found that men who were
confronted with a gender related stereotype (“*men are superior to



women in mathematics”; Smith & Johnson, 2006; p. 54) and were low
in math domain identification, scored lower in a math test compared
to a condition in which the stereotype was nullified. Although the
addition of gamer identification as a covariate did not change the main
results of Study 1, it significantly predicted the resulting score. In
Study 2, self-reported gaming skills served as the best predictor for
performance. Gaming performance therefore seems to be rather a
matter of domain-specific interest and identification with the relevant
topic. It may be promising to assess both factors for different game
genres respectively, as this may explain why we found different
performance results for male and female participants in Study 1
(match 3 game) and Study 2 (platformer).

While gender preferences for casual games in general are nearly
equal, the subgenre of match 3 games (that is, Bejeweled 3 in Study
1) is overly dominated by females (Yee, 2017). This probably
contributed to how female participants outperformed males in Study
1. After changing the target game in Study 2 to a platformer, we
observed a main gender effect on game performance -- now males
generally outperformed females independent of ST. However, this
effect was no longer significant when controlling for gaming
experience and gamer identification: more experienced players and
those who identify themselves more strongly as gamers showed
greater game performance. In summary, our findings lend further
credence to the claim that generalization of ST effects must be met
with caution, even across relatively similar stimulus. Therefore, future
studies should control for gaming experience and identification as a
gamer, as well as familiarity with different input devices (mouse and
keyboard, gamepad, etc.), to rule out performance gaps due to motor
abilities.

Although the present experiments provide important reference points
for further research, some limitations need to be addressed.
Homogeneity of variance assumptions were not met for some
analyses, which might be due to the great variability across gender
conditions. Even though we tried to control for these differences, it
still limits the interpretability of our main analyses. Additionally, there
was no true control condition in either experiment due to limited
recruitment capacities. This limits the generalizability of the present
results, as it remains unclear whether both conditions could have
produced an effect. However, it should be noted that the term “control
group” is often used misleadingly in ST research. Prior experiments
that confronted participants with performance stereotypes often
include “control” conditions presenting material that proposes equality
in performance (Hively & El-Alayli, 2014). Therefore, we encourage
researchers to assemble a true control group with a neutral text free
of stereotyped material. The use of a convenience sample
predominantly consisting of students unfortunately fits into the WEIRD
concept (Apicella et al., 2020) and thus also limits the generalizability
of our findings. Finally, we would encourage future studies to broaden
the research scope by including more culturally diverse demographics,
other (e.g., non-binary) genders, wider age ranges, or longitudinal
designs to account for a possibly changed culture in terms of
gendered stereotypes in gaming.

In summary, the present results corroborate the view that there are
still gender differences in gaming performance across genres.
However, the stereotype that males are necessarily more skillful game
players per se is not tenable. Despite gender differences in
performance, simply “threatening” participants with gender
stereotypes was unsuccessful. Independent of gender, participants
appeared to be “immune” to our induced stereotypical gender
disadvantages, at least at the behavioral level. While we did not
observe the hypothesized interaction effect of gender and ST condition
in either study, we did observe that measures such as frustration
indicated that ST mechanisms were still triggered, at least cognitively.
This highlights how cognitive processing and behavior do not always
have a uniform effect (Morrow et al., 1994). Regression analyses on a
wide range of personality traits and gamer characteristics revealed
that variables closely related to gaming (that is, Study 1: greater
gamer identification; Study 2: greater self-reported gaming skill) are



associated with better performance. Thus, circumstantial factors (e.g.,
gaming experience) can explain gender differences, instead of gender
itself. Future research should investigate the effects of ST in a more
balanced way, integrating different game genres, different ways of
inducing ST, having true control conditions and alternating the
targeted group of the stereotype itself (males vs. females vs.
gamers). Despite the absence of ST effects in our studies, we
maintain that research on gender-related stereotypes has both
theoretical and practical implications. However, as the world is
becoming more complex and diverse it is more difficult to find
stereotypes that may cause strong gender-related ST effects. To close
remaining gender gaps in gaming, the industry should avoid alienating
women (or other gender identities) with stereotypical (and possibly
sexist) portrayals. Instead, the positive portrayal of females in games
may lead to an even greater increase of women’s interest in gaming
as a hobby or even as a profession and to more favorable and
equitable attitudes toward female gamers (Lynch et al., 2016; Melzer,
2019). As stereotypes evoked in the context of gaming can have
carry-over effects on other stereotyped fields (such as STEM;
Fordham et al., 2020) and the stereotypical portrayal of female
characters is unrelated to the success of a game (Lynch et al., 2016),
the gaming industry should continue to implement diverse
environments and characters.

Endnotes

[1] Welch’'s test is used to account for cases where the heterogeneity
of variances was too extreme.

[2] A total of n = 3 participants identified as non-binary. Due to the
small group size, they were not included in the main analyses, but in
the descriptive measures (age, gaming habits).

[3] Homogeneity of variances was violated for several gender
comparisons; thus, Welch'’s test is reported.
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