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ABSTRACT

High status within social hierarchies is often the reserve of socially dominant individuals. Faster responses have
been identified as a cognitive predisposition of socially dominant individuals, thought to confer an advantage by
allowing them to act first in social contexts. Response speed is also thought to reflect decision confidence, but this
has not been directly investigated in relation to social dominance. Moreover, personality traits, such as extra-
version, may show a similar relationship with decision-making speed and confidence and may explain any
relationship with social dominance. Confidence is thought to be domain specific and it is therefore important to
assess whether any association between decision confidence and social dominance, is also observed in other
cognitive domains. Across three studies, we assessed performance on a two-choice statistical learning decision-
making task and a self-referential memory task. To measure metacognitive bias, we included confidence for both
decisions and memory traces. We also included a measure of extraversion to investigate whether these two
related personality traits explain overlapping or unique variance in task performance. Across three studies, social
dominance and extraversion were positively correlated. Both social dominance and extraversion independently
predicted variance on confidence for decisions, with stronger evidence for a unique role for social dominance,

but no relationship was identified for confidence in memory traces.

Social hierarchies often emerge within the societies of social animals,
including human societies (Cheng & Tracy, 2014; Zink et al., 2008).
Acquiring social status within such hierarchies has benefits within a
group related to access to resources and protection from others. Prestige
and dominance are considered the two main strategies to navigate social
hierarchies and acquire social rank (Cheng & Tracy, 2014; Maner,
2017). While prestige requires a reputation based on previous success,
socially dominant individuals may acquire rank by convincing others of
their ability in the absence of explicit evidence of previous success. How
this is achieved has been a recent focus of social cognitive research. For
example, previous research has shown that social dominance is associ-
ated with faster response times for decisions (da Cruz et al., 2018). Speed
of response may communicate to others that they are particularly
confident in their decision and encourage others to follow. However, it is
not known whether socially dominant individuals are more confident in
their decisions. Moreover, it is unknown whether other personality
factors such as extraversion can explain the relationship between social
dominance and decision making parameters or whether socially domi-
nant individuals are confident in all aspects of cognitive performance or
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whether this is unique to decision-making.

The prestige strategy for navigating social hierarchies focuses on the
display of knowledge, skill and pro-social behaviours to garner the
respect of others. Alternatively, dominance relates to the use of coercion,
intimidation, and power (Cheng et al., 2010; Maner, 2017) to navigate
these hierarchies. Social dominance (or trait dominance), as measured
by the Personality Research Form (Jackson, 1974), measures self-
reported motivation geared towards social influence within groups. It
has been used to assess those who wish to attain positions of power and
influence in groups (Mehrabian, 1996). And is associated with assertive
personality qualities and elevated desire to influence or control others
(Hall et al., 2005). Although competence is often attributed to those with
prestige (Cheng et al., 2010; Cheng et al., 2013), it has also been
observed that individuals scoring high on the social dominance trait
were more likely to be perceived as competent by peers, even if
competence was lacking (Anderson & Kilduff, 2009). Moreover, social
dominance was found to predict leadership choice in groups (Bateman &
Crant, 1993; Guinote, 2017), and has been noted to be prioritized over
perceived intelligence (Judge et al., 2002). Unsurprisingly, social
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dominance expression in leadership positions has also been linked to
undesirable outcomes for the groups that were lead (e.g. Kakkar &
Sivanathan, 2021). Studies observed that dominant individuals can
prefer sociable, as opposed to competent subordinates (Operario &
Fiske, 2001), or even discourage bonding and ostracise talented mem-
bers (Maner, 2017), which may be related to having a power mainte-
nance strategy, as opposed to the prosperity of the group as the main
objective. Therefore, understanding how personality factors such as
social dominance influence decision-making has real-world application,
especially in the field of management and leadership.

Previous research has focused predominantly on personality and
behavioural correlates of social dominance (Cheng et al., 2010; Cheng &
Tracy, 2014; Hall et al., 2005; Maner, 2017). However, more recent
evidence also suggests cognitive differences in socially dominant in-
dividuals. Specifically, social dominance has been associated with faster
response times during decision-making within competitive settings
(Santamaria-Garcia et al., 2013; Santamaria-Garcia et al., 2015; Balconi
& Vanutelli, 2016). Building on this research, da Cruz et al. (2018)
investigated whether social dominance was associated with a distinct
cognitive style regardless of social context. They demonstrated that so-
cially dominant males make cognitively demanding decisions faster,
whilst maintaining similar levels of accuracy to non-socially dominant
males. The authors justified focusing on males as sex differences in social
dominance have been well-documented (Dykiert et al., 2012; Helgeson
& Fritz, 1999). However, even if social dominance is expressed to a
lesser extent in women, similar cognitive biases may be apparent. It is
also important to assess the relationship across different decision-
making tasks to determine if dominance related effects are unique to
specific decision-making tasks. For example, in da Cruz et al. (2018), the
decision-making tasks used were limited to facial discrimination and
recognition, and a working memory map-based route-learning task.
Therefore, in the first study we include women and use a statistical
learning paradigm whereby participants are required to learn across
sequential trials and arrive at a decision that is most likely to produce
the desired outcome in both stable and volatile environments (Behrens
et al., 2007).

In addition to accuracy and response time analyses, metacognitive
aspects of decision-making can also be assessed. Following a decision,
the participant is asked to reflect on their decision, and report their
confidence in their choice. A metacognitive bias is defined as the con-
fidence in a choice, irrespective of whether it was correct or incorrect
within given conditions (Fleming & Lau, 2014). A positive meta-
cognitive bias (i.e. greater confidence) is associated with faster response
times (Kiani et al., 2014; Weidemann & Kahana, 2016). Therefore,
greater social dominance may also be associated with greater confidence
in a decision, regardless of whether the decision is optimal. A greater
confidence, communicated explicitly or via faster response times, may
be the means by which socially dominant individuals establish influence
and power over others (Zarnoth & Sniezek, 1997).

Extraversion refers to a personality style characterized by a greater
external focus and increased sociability (Ashton et al., 2002), but also is
associated with a greater motivation to socially dominate others (Volk
etal., 2021). Within the Big Five personality structure, social dominance
is generally understood to be a dimension of extraversion, although
considered a distinct dimension in alternate models of personality
(Zuckerman, 1991). Extraversion has been associated with faster re-
sponses across cognitive domains (Brebner, 1985; Brebner, 1990; Socan
& Bucik, 1998; Wickett & Vernon, 2000). For example, in relation to
decision-making, extraverts show enhanced sensory reactivity and faster
reaction times (Doucet & Stelmack, 2000). Therefore, it is important to
assess whether the relationship between social dominance and decision-
making performance is better captured by extraversion, rather than
reflect a unique relationship.

In study one, we investigated the association between social domi-
nance, extraversion and decision-making using a statistical learning
paradigm. It was hypothesized that social dominance and extraversion
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would negatively correlate with response times and positively correlate
with metacognitive bias. We expected no association with accuracy.
Second, we predicted that the relationship between social dominance
and decision making parameters, would remain significant after con-
trolling for extraversion. In the second study, we explored whether the
association between social dominance, extraversion, and metacognitive
bias extended beyond the domain of decision-making, to the domain of
memory, using a self-referential memory task. Although confidence in
memory traces was of primary interest, we used a socially relevant task
that required encoding adjectives in relation to either the self, a close
friend, or a well-known politician, Boris Johnson, to study self-
referential biases within episodic memory. Since social dominance has
previously been associated with greater self-reliance and self-
sufficiency, coupled with a tendency to ignore information related to
others (Lord et al., 1986), we sought to explore whether socially
dominant individuals may bias encoding information in relation to
themselves at the detriment to the information relating to others,
resulting in a larger self-referential bias. Finally, in study three, we
replicated study one in a more representative and gender-balanced
sample.

1. Study 1
1.1. Method

1.1.1. Participants

The study included 143 (113:30 F/M) undergraduate students
recruited through the Research Participation Scheme at [Redacted for
purposes of anonymous review]. All participants were between 18 and
40 years of age (M = 19.6, SD = 2.6), had normal/corrected-to-normal
vision and reported no neurological or psychiatric diagnoses. All par-
ticipants were awarded course credits for their participation. Informed
consent was collected prior to the study commencing. Our goal was to
obtain 0.90 power to detect a medium effect size (critical r of £0.20) at
0.016 alpha error probability (Bonferroni corrected for 3 correlation
analyses — decision response time, accuracy, and confidence). This
returned a required sample size of 140. We collected additional data to
ensure that any exclusions due to non-task compliance or extreme
scores, did not result in a reduced cohort, resulting in a sample of 143.
There were no exclusions. We were unsure on effect size as the rela-
tionship between social dominance and decision-making parameters
was unknown. We selected a medium effect size as it was deemed
appropriate to balance both the feasibility of sample recruitment and the
statistical power needed to detect meaningful effects.

1.1.2. Procedure

The study information sheet, consent form and questionnaires were
presented to participants using the Qualtrics software (Qualtrics, Provo,
UT). Following this, participants completed the statistical learning task
using the Pavlovia platform (pavlovia.org). Participants were then
directed back to Qualtrics to be debriefed. In order to encourage
engagement with the task, participants were instructed that if they
performed in the top 25 %, they would receive an extra credit. However,
at the end of the study, all participants were awarded the extra credit
regardless of performance.

1.2. Questionnaires

1.2.1. Demographics
The demographic survey collected information on age, ethnicity, and
gender strictly for descriptive purposes.

1.2.2. Social dominance

Social dominance was measured using the Personality Research
Form dominance subscale (PRF-d) taken from the Personality Research
Form (Jackson, 1974). The 16-item inventory consisted of statements
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such as “I feel confident when directing the activities of others” and “The
ability to be a leader is very important to me”. All statements required a
“True” or “False” response. Any reverse scored items in this question-
naire were recalculated for final scoring. Total scores were calculated,
ranging from 0 to 16, with the higher the score, the stronger the
expression of social dominance. The questionnaire has good construct
validity and is positively correlated with traits such as organizing groups
(Buss & Craik, 1980) and with peer nominations for positions of lead-
ership (Bateman & Crant, 1993). The questionnaire has high internal
consistency (o = 0.81).

1.2.3. Introversion/Extraversion

Introversion/Extraversion was measured using the Introversion scale
(Sallinen-Kuparinen et al., 1991) developed from the original
introversion-extraversion scale (Eysenck, 1971), which had 18 items in
total. Twelve items measure introversion/extraversion and include
items such as “Are you inclined to keep in the background on social
occasions?” and “Do you derive more satisfaction from social activities
than from anything else?”, with 5 response options ranging from
“Strongly Disagree” to “Strongly Agree”. Six items are filler items
measuring neuroticism and are not scored in the total score. The mea-
sure has high internal consistency (a« = 0.81). Using the questionnaire
administration guidance, the items were totaled up with scores ranging
between 12 and 60 - the higher the score, the stronger the expression of
introversion. As we expected social dominance to be positively corre-
lated to extraversion, we reverse coded the introversion scale for ease of
interpretation. Therefore, higher scores reflect greater extraversion.

1.2.4. Statistical learning task

We employed a statistical learning task whereby participants were
instructed to decide which of two birds (see Fig. 1) would appear next
and how confident they were in their decision on a scale of 1-10. The
bird was presented on the screen for 100msecs followed by the prompt
to decide which bird would appear next. Participants selected the bird
using a mouse. The proportion of each bird was fixed at either 60:40,
70:30, 80:20, or 90:10. The task consisted of 480 trials divided into 8
blocks of 60 trials plus 10 practice trials at the beginning. The blocks
were either stable or volatile. In stable blocks the likelihood for each
bird remained consistent. In volatile blocks, the proportion would
switch (e.g., 80:20 to 20:80), requiring the participant to adapt their
responses accordingly. Participants were informed of their accuracy at
the end of each block. There was a stable and volatile block for each of
the four possible proportions. The volatility aspect was included for the
purposes of another study and is not considered in the current study. For
purposes of analysis, mean scores of accuracy, response time and con-
fidence for both correct and incorrect responses (metacognitive bias)
were calculated for each participant.

1.3. Statistical analyses

Analyses were conducted in JASP version 0.17.1 (http://jasp-stats.
org; JASP Team, 2023). To explore the relationship between social

Which bird will be next?

Fig. 1. Two bird statistical learning task.
Note. Participants were required to select which of two birds would be pre-
sented next.
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dominance, extraversion, and decision-making performance (accuracy,
response time, and metacognitive bias), we conducted Pearson’s corre-
lations followed by a linear regression to follow up significant results.
With large samples, bivariate normality is often violated and as we were
primarily interested in linear relationships, report only Pearson’s cor-
relations in the main manuscript. However, we provide non-parametric
Spearman’s Rho correlation estimates alongside bivariate normality
assumption checks in Appendix A. All conclusions are comparable
regardless of the statistical measure used.

1.4. Ethical considerations

The study was conducted in compliance with the ethical standards
outlined in the Declaration of Helsinki. All procedures involving human
participants were reviewed and approved by the [redacted for ano-
nymity] Research Ethics Committee [ID: 202016044838416698], and
informed consent was obtained from all participants prior to their
participation. The study was not preregistered.

1.5. Results

Men responded faster than women, t(141) = 2.00, p = .047, Cohen’s
d = 0.41. However, there was no gender difference in accuracy, t(141) =
1.07, p = .29, Cohen’s d = 0.22, or confidence, t(141) = —0.66, p = .51,
Cohen’s d = —0.14. There was also no gender difference in levels of
social dominance, t(141) = 0.04, p = .97, Cohen’s d = 0.01.

We assessed the association between decision-making performance
(accuracy, response time, and confidence) and both the social domi-
nance and extraversion personality scales. Neither social dominance nor
extraversion was associated with decision-making accuracy, r(141) =
—0.14, p = .10, and r(141) = —0.13, p = .13, respectively. Likewise,
average response time was not associated with social dominance, r(141)
= —0.04, p = .62, or extraversion, r(141) = —0.02, p = .80.

However, confidence in decisions was associated with both social
dominance, r(141) = 0.25, p = .003, and extraversion, r(141) = 0.32, p
< .001. The positive correlations provide evidence that individuals who
report being more socially dominant or more extraverted have higher
metacognitive bias on a statistical learning decision-making task,
despite showing no advantage in accuracy.

Since social dominance and extraversion were also positively
correlated, r(141) = 0.23, p = .005, (see Fig. 2), we next computed a
regression model to assess the independent contributions of both per-
sonality scales to metacognitive bias. A regression model with both so-
cial dominance and extraversion significantly predicted metacognitive
bias, F(2, 140) = 10.85, p < .001. Both social dominance, = 0.18, t =
2.25, p = .03, and extraversion, f = 0.28, t = 3.41, p < .001, remained
significant predictors of metacognitive bias (Fig. 3 and Table 1).

1.6. Conclusion

Individuals who self-reported greater social dominance and extra-
version were observed to be more confident in their decisions without
being more accurate. Furthermore, despite the positive relationship
between social dominance and extraversion, both personality traits
explained independent variance in decision-making confidence. We
found no relationship between social dominance or extraversion with
response time.

2. Study 2

In study two, we follow-up the positive correlation between both
social dominance and extraversion with confidence, and assess whether
this is domain specific or extends to the domain of episodic memory.
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Fig. 2. Correlation between social dominance and extraversion.

Note. A positive correlation between social dominance and extraversion was identified.

2.1. Method

2.1.1. Participants

The study included 150 (110:39:1 F/M/Non-binary) undergraduate
students recruited through the Research Participation Scheme at
[Redacted for the purposes of anonymous review]. All participants were
between 18 and 32 years of age (M = 19.3, SD = 1.8), had normal/
corrected-to-normal vision and reported no neurological or psychiatric
diagnoses. All participants were awarded course credits for their
participation. Informed consent was collected prior to the study
commencing. Our goal was to collect a similar sized cohort as study one,
we collected additional data to ensure any incomplete data would not
result in a reduced sample size, hence the slightly larger sample size.
However, all data was included and there were no exclusions.

2.1.2. Procedure

Testing was completed online using Qualtrics (http://qualtrics.com)
for all questionnaire and demographic information and Pavlovia
(http://pavlovia.org) was used for the encoding and recognition stages
of the self-referential episodic memory task. We measured incidental
memory encoding as participants were unaware the study contained a
memory test. All participants nominated a close friend and their first
name was used as a prompt throughout the study. Between the encoding
and recognition memory tasks, participants completed a visual
perspective-taking task lasting approximately 5 min (results not re-
ported in the present study). At the completion of the study, participants
were debriefed and awarded course credits.

2.1.2.1. Questionnaires. As per study one, participants completed the
demographic survey and both the PRF-d as a measure of social domi-
nance and the introversion scale (Sallinen-Kuparinen et al., 1991) to
measure introversion/extraversion (see study one for further details).

2.1.2.2. Self-referential episodic memory task. In the encoding phase,
participants were presented with 60 adjectives and asked to respond on
a 9-point scale from 1 (very inaccurate) to 9 (very accurate), how well
the adjective described either themselves, a close friend, or the current
British Prime Minister, at the time of testing, Boris Johnson. This
resulted in 20 adjectives per condition, consisting of 10 positive and 10

negative words. Words were presented in a pseudo-random order to
avoid order effects in the subsequent memory task. All words were
selected from the word lists provided in Warriner et al. (2013). Sixty
unseen distractor words were included in the surprise memory test,
consisting of 30 positive and 30 negative words. Observed and distractor
word lists were balanced across valence and arousal as per Warriner
et al. (2013). To ensure other properties of the word lists did not in-
fluence the study conclusions, each word list was rotated throughout the
study to be encoded in relation to each of the three conditions (self,
friend, celebrity). Words used are provided elsewhere - see Kokici et al.
(2023).

In the recognition phase, the 60 encoded and 60 distractor words
were presented in a pseudo-random order. Each word appeared in the
centre of the screen and participants were asked “Do you remember
seeing this word?” and were instructed to select either “Yes” or “No”.
Subsequently they were asked how confident they were in their mem-
ory, from 1 (not at all confident) to 9 (very confident). For both the
encoding and recognition phases, participants were instructed to pro-
ceed at their own pace and that response time was not important.

2.2. Statistical analyses

All analyses were completed in JASP version 0.17.1 (http://jasp-stat
s.org; JASP Team, 2023). In addition to correlational analyses between
confidence for memory overall, we also explored whether this varied
according to the agent for which an adjective was encoded. A 1 x 3
repeated-measures ANOVA was conducted to demonstrate self and
friend-referential biases in episodic memory. Subsequently, difference
scores between self and celebrity (SRE celebrity), self and close friend
(SRE friend), and friend and celebrity (FRE) were calculated and
correlated against both social dominance and extraversion.

2.3. Ethical considerations

The study was conducted in compliance with the ethical standards
outlined in the Declaration of Helsinki. All procedures involving human
participants were reviewed and approved by the [redacted for ano-
nymity] Research Ethics Committee [ID: 202216640460557910], and
informed consent was obtained from all participants prior to their
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Fig. 3. Correlation between social dominance, extraversion, and confidence (metacognitive bias).
Note. Both social dominance and extraversion were positively correlated with metacognitive bias in the decision-making task.

Table 1
Correlation matrix for study variables (N = 143).
Variable* 1 2 3 4 5
1. Accuracy -
2. Reaction time —0.04 -
3. Confidence 0.05 —0.02 -
4. Social dominance —0.14 —0.04 -
5. Extraversion -0.13 —0.02 0.23%* -
" p<.05.
" p<.01.
" p <.001.

participation. The study was not preregistered.

2.4. Results

The association between social dominance and extraversion was
replicated, r(148) = 0.33, p < .001, (see Fig. 4).

The correlations between total memory performance and both social
dominance, r(148) = —0.10, p = .21, and extraversion, r(148) = 0.02, p
= .79, were not supported. Similarly, a correlation was not supported
between metacognitive bias and either social dominance, r(148) = 0.05,
p = .55, or extraversion, r(148) = —0.10, p = .23. All correlations are
provided in Table 2.

A 1 x 3 repeated-measures ANOVA was significant, F(2, 149) =
128.62, p < .001, nf, = 0.46. Simple effects analysis demonstrated self-
encoded words (M = 65.9 %, SD = 20.73) were recognized better
than celebrity-encoded words (M = 46.5 %, SD = 18.39), t(150) =
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Fig. 4. Correlation between social dominance and extraversion.
Note. A positive correlation between social dominance and extraversion was replicated.
Table 2
Correlation matrix for study 2 (N = 150).
1 2 3 4 5 6 7 8 9
1. Memory total -
2. Confidence 0.347%* -
3. SRE friend 0.06 0.13 -
4. SRE celeb 0.22%* 0.16* 0.35%** -
5. FRE 0.14 0.04 —0.53%"* 0.61%** -
6. SRE (friend) Confidence 0.09 —0.14 0.32%%* 0.05 -
7. SRE (celeb) Confidence 0.16* —0.20* 0.08 0.35%** . 0.46%** -
8. FRE Confidence 0.09 —0.08 —0.20* 0.32%% 0.47%** —0.41* 0.627%* -
9. Social Dominance 0.10 —0.05 0.15 —0.03 —0.15 0.04 0.08 0.05 -
10. Extraversion 0.02 —0.10 —0.01 -0.07 —0.05 0.12 —0.06 —0.16* 0.33%**

SRE = Self-reference effect; FRE = Friend-reference effect; .
" p<.05.

" p< .0l
" p <.001.

15.46, p < .001, Cohen’s d = 0.98, and close friend-encoded words (M =
60.8 %, SD = 20.34), t(150) = 4.05, p < .001, Cohen’s d = 0.26. Friend-
encoded memories were recognized better than celebrity-encoded
memories, t(150) = 11.42, p < .001, Cohen’s d = 0.72.

We then conducted exploratory analyses to assess whether social
dominance or extraversion correlated with self- and friend-referential
biases in memory. We calculated difference scores between self and
celebrity, self and close friend, and friend and celebrity. The evidence
favoured the null model for social dominance and the self-reference
effect compared against celebrity, r(148) = 0.02, p = .80, with weak
evidence supporting the null model for both the self-reference effect
compared against a close friend, r(148) = —0.14, p = .10, and the friend-
reference effect (difference between friend and celebrity), r(148) = 0.17,
p = .04. Extraversion did not correlate with SRE celebrity, r(148) =
—0.10, p = .24, SRE friend, r(148) = —0.04, p = .61, or FRE, r(148) =
—0.06, p = .43.

Similarly, we calculated whether confidence differed depending
upon the encoding condition. A 1 x 3 RM-ANOVA was significant, F(2,
149) = 22.96, p < .001, ng = 0.13. Simple effects analysis demonstrated
greater confidence in memory for self-encoded words (M = 7.33, SD =
0.94) compared with celebrity-encoded words (M = 7.00, SD = 1.07), t
(150) = 6.57, p < .001, Cohen’s d = 0.33, but no difference with close
friend-encoded words (M = 7.24, SD = 1.01), t(150) = 1.83, p = .07,
Cohen’s d = 0.26. Confidence for friend-encoded memories was greater
than confidence for celebrity-encoded memories, t(150) = 4.73, p <

.001, Cohen’s d = 0.24.

We then conducted exploratory analyses to assess whether social
dominance or extraversion correlated with self- and friend-referential
biases in metacognitive bias for memory. The evidence favoured the
null model for social dominance and the self-reference effect compared
against celebrity, r(148) = 0.08, p = .32, self-reference effect compared
against close friend, r(148) = 0.04, p = .67, and friend-reference effect, r
(148) = 0.05, p = .53. Likewise, extraversion did not correlate with the
self-reference effect compared against celebrity, r(148) = —0.06, p =
.49, or compared against close friend, r(148) = 0.12, p = .16. There was
marginal support for an effect on friend-reference effect, r(148) =
~0.16, p = .05.

2.5. Conclusion

We replicated the positive correlation between extraversion and
social dominance, but unlike with confidence for decision-making, there
was no relationship between either social dominance or extraversion
and confidence for episodic memory traces. Similarly, neither social
dominance, nor extraversion had an effect on self or friend-referential
biases in episodic memory, regarding either accuracy or confidence.

3. Study 3

In study three we replicated the design of study one, aiming to test
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the robustness and generalizability of the original findings. Although
study one provided valuable insights into the relationship between so-
cial dominance, extraversion, and decision-making parameters, it was
limited by the reliance on predominantly female university students. To
address this, study three replicated the methods of study one, but in a
more representative and gender-balanced sample, ensuring broader
applicability of the results.

3.1. Method

3.1.1. Participants

The study included 140 (70/70 women/men) adults recruited
through the online platform Prolific ©. Participants were aged between
18 and 77 years of age (M = 36.86, SD = 14.74), had normal/corrected-
to-normal vision and reported no neurological or psychiatric diagnoses,
and were resident of [redacted for anonymity]. All participants were
awarded monetary compensation for their participation. Informed
consent was collected prior to the study commencing. Our goal was to
collect a similar sized cohort as study one.

3.1.2. Procedure

Study three was conducted online using the Prolific © platform. The
study information sheet, consent form and questionnaires were pre-
sented to participants using the Qualtrics software (Qualtrics, Provo,
UT). Following this, participants completed the statistical learning task
using the Pavlovia platform (pavlovia.org). Participants were then
directed back to Qualtrics to be debriefed. In order to encourage
engagement with the task, participants were instructed that if they
performed in the top 25 %, they would receive a bonus payment.
However, at the end of the study, all participants were awarded the extra
payment regardless of performance.

All other methods were identical to study 1.

3.2. Results

The association between social dominance and extraversion was
replicated, r(138) = 0.277, p < .001 (see Fig. 6).

Male and female participants were comparable in age, t(138) =
—0.86,p =.39, d = —0.15, social dominance, t(138) = —0.55,p = .58, d
= —0.09, and extraversion, t(138) = 0.51, p = .61, d = 0.09. Likewise, no
differences were identified for response time, t(138) = 0.78,p = .44,d =
0.13, or confidence, t(138) = —1.67, p = .10, d = —0.28. However, men
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performed slightly better than women (60 % vs. 58 % correct) on de-
cision accuracy, t(138) = —2.37, p = .02, d = —0.40.

We assessed the association between decision-making performance
(accuracy, response time, and confidence) and both the social domi-
nance and extraversion personality scales. Neither social dominance nor
extraversion was associated with decision-making accuracy, r(138) =
—0.01, p = .94, and r(138) = —0.04, p = .65, respectively. Average
response time positively correlated with social dominance, r(138) =
0.17, p = .05, but not extraversion, r(138) = 0.13, p = .11.

Confidence in decisions was associated with both social dominance, r
(138) = 0.39, p < .001, and extraversion, r(138) = 0.16, p = .049, see
Fig. 7. The positive correlations provide evidence that individuals who
report being more socially dominant or more extraverted have higher
metacognitive bias on a statistical learning decision-making task,
despite showing no advantage in accuracy. All correlations are pre-
sented in Fig. 8.

Since social dominance and extraversion were correlated, we next
computed a regression model to assess the independent contributions of
both personality scales to metacognitive bias. A regression model with
both social dominance and extraversion significantly predicted meta-
cognitive bias, F(2, 137) = 12.51, p < .001. Only social dominance, =
0.37, t = 4.53, p < .001, was a significant predictor of metacognitive
bias, whereas extraversion, f# = 0.06, t = 0.78, p = .44, was not
significant.

3.3. Conclusion

In a more representative, gender balanced sample, we replicated the
positive associations between both social dominance and extraversion
on decision confidence. We again show that both social dominance and
extraversion are positively correlated, but unlike in study one, here only
social dominance remained a significant predictor of metacognitive bias
in the regression model. We demonstrate weak evidence for a positive
correlation between decision response time and social dominance, but
otherwise we replicate study one in showing that the relationship be-
tween social dominance and extraversion with decision-making, is
limited to decision confidence. We find some support that males make
more accurate decisions on a statistical learning paradigm, but further
research is required to replicate this effect.
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Note. The positive correlation between social dominance and extraversion was replicated in the more representative sample.
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Correlation Matrix for Study 3 (N = 140)

4. General discussion

Our aim was to identify whether socially dominant individuals are
more confident in their decisions and whether this relationship can be

Variable 1 2 3 4 5
1. Accuracy —

2. Response Time -0.18* —

3. Confidence 0.07 -0.06 —

4. Social Dominance -0.01 0.14 0.39*** —

5. Extraversion -0.12 0.04 0.17* 0.28***

explained by extraversion. Within the first study, we show a positive
correlation between social dominance and decision confidence.
Furthermore, although extraversion was positively related to both social
dominance and confidence in decisions, the relationship between social
dominance and decision confidence was not explained by extraversion.
In the second study, the positive correlation between social dominance
and extraversion was replicated but no relationship between either so-
cial dominance or extraversion with confidence for memory traces was

Fig. 8. Correlation Matrix for Study 3 (N = 140).

observed. In study three, we replicate the findings from study one in a
more representative, gender-balanced study across a wider age-range,
although in this study extraversion was not related to decision confi-
dence. Therefore, socially dominant individuals are more confident in
their decisions without being more accurate. The effect does not extend
to confidence for memory traces and is not explained by higher levels of
extraversion.

Socially dominant individuals are perceived as more likely to
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become leaders, and as leaders are perceived as more effective and
charismatic. Greater decision confidence in socially dominant in-
dividuals provides one potential explanation for how socially dominant
individuals are more likely to attain positions of power. One factor is
that socially dominant individuals may seek out such positions and are
more likely to strive to attain power or influence over others (Duriez
et al., 2007). However, confidence is a trait that increases the perception
of leadership potential (Ronay et al., 2019), or increases perceived social
status (Kim et al., 2020). Therefore, displays of confidence may offer a
cognitive heuristic for others to assume competency in the absence of
evidence of previous success, resulting in easier acquisition of positions
of influence and social power. For example, socially dominant in-
dividuals are perceived as more competent by their peers, even when the
individual lacks competence (Anderson & Kilduff, 2009; Buss & Craik,
1980). As we did not identify greater accuracy in decision-making, the
increased confidence provides a discrepancy between performance and
metacognitive insight that may result in undesirable outcomes experi-
enced by teams led by socially dominant individuals, especially when
creative input from others is required or beneficial (Cheng, 2020).

Despite the depth of research within the domain of organisational
psychology, there is a paucity of research adopting a cognitive
perspective to social dominance. One previous study (da Cruz et al.,
2018), identified faster response times in dominant males for perceptual
discrimination tasks. Although response time is often considered a proxy
for decision confidence, the relationship between confidence and
response time has been observed to be weaker in learning tasks
compared with perceptual tasks (Hertz et al., 2018), potentially
explaining the discrepancy. A further consideration is that simply
measuring confidence may alter performance on a task (Double & Bir-
ney, 2019) and consequently may diminish or remove response time
effects. As da Cruz et al. (2018) did not include a confidence measure,
reactivity for the two tasks was different, possibly explaining the
inconsistent results. Nevertheless, our results support a cognitive style
associated with social dominance and decision-making, building on the
work by da Cruz et al. (2018) by expanding the evidence to a statistical
learning paradigm and increased metacognitive bias.

A similar relationship between extraversion and decision confidence
was also demonstrated. Like social dominance, extraversion has previ-
ously been associated with faster response times (Brebner, 1985; Breb-
ner, 1990; Socan & Bucik, 1998; Wickett & Vernon, 2000), a finding not
supported in the present study, which may again be explained as a
consequence of using a statistical learning paradigm (Hertz et al., 2018).
As with social dominance, we found that extroverts were more likely to
express greater confidence in their decisions in the absence of any dif-
ferences in decision accuracy. It is interesting that, in contrast to social
dominance, extraversion is generally discussed as a positive trait for
leaders. For example, Green et al. (2018) stated that Extraversion in
Chief Executive Officers (CEOs) was related to beneficial firm outcomes
such as investor recognition and sales growth, while Hu et al. (2019)
found that the assertiveness and warmth expressed by extraverts facil-
itated peer advice seeking and liking, which in turn promoted leadership
emergence. Future research is required to understand whether confi-
dence in decisions mediates the relationship between extraversion and
positive leadership and the interaction with other personality traits,
such as social dominance, which in turn could help better inform team,
business and political decision-making across the world.

We demonstrate that greater confidence in socially dominant in-
dividuals does not extend to greater confidence in episodic memory
traces. Moreover, social dominance did not correlate with differences in
self-reference effects, either in memory accuracy or confidence. Domain
specificity has been demonstrated for metacognitive judgments
(Fitzgerald et al., 2017), and the results of the present study show a
dissociation between metacognitive bias for decisions and memory in
relation to social dominance. Despite evidence for greater self-
sufficiency and tendency to ignore information related to others in so-
cially dominant individuals (Lord et al., 1986), we did not identify a
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greater self-reference in episodic memory.

The results from this study should also encourage future research in
more ecologically valid contexts such as large organizations or other
professions tasked with making decisions in uncertain and volatile en-
vironments, such as stockbrokers. The decision-making task used in the
present study represents learning statistical regularities within an ab-
stract environment and future research could benefit from expanding to
include other decision-making tasks and situations. For example, de-
cisions are often made in social contexts, and it would be of interest to
assess how social dominance and extraversion affects social decision-
making. Social dominance focuses on the individual, but it is impor-
tant to remember that social dominance may arise through membership
of a group (Fiske et al., 2007, 2016). Future research could investigate
how the personal interacts with the societal to influence cognitive as-
pects of social dominance, especially in social scenarios requiring
intergroup interaction. The use of online testing has increased due to the
Covid-19 pandemic, but future laboratory-based research could provide
greater scrutiny and ensure greater adherence to study conditions.

In sum, we show that socially dominant and extraverted individuals
are both more confident in their decisions without showing any supe-
riority in decision performance. The results have ramifications for un-
derstanding how socially dominant and extraverted individuals traverse
society, acquire and possibly retain positions of social power and
influence.
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