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Abstract: The aim of this study was to examine whether there are differences in the performance on simple and complex
mathematical tasks depending on the personality traits and the presence of an audience. After completing the personality
questionnaire, within the first experimental session, participants (N=70) solved one set of simple and one set of complex
mathematical tasks. In the second session participants solved another set of simple and another set of complex tasks. In
one of the sessions, participants were solving tasks in front of the audience, while in the other session the audience was
absent. The results indicate that presence of an audience facilitates performance of those participants low on neuroticism,

but only when they are solving simple tasks.
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INTRODUCTION

We find ourselves daily in situations in which we are
evaluated by other people. Sometimes those people are
known, and sometimes unknown. How we react in the
above-mentioned social situations depends on various
factors (e.g., previous experiences or personality traits).

Although the effects of social facilitation and
inhibition are well known in the field of social psychology,
there is not many studies that examine the relationship
between personality and the mentioned effects. However,
some authors (e.g., Ahmad, 2019; Stein, 2009; Uziel,
2007) suggest that considering personality in the context of
the social facilitation phenomenon would further enhance
the understanding of this area.

Social Facilitation

Triplett's (1898) research findings, according to
which cyclists ride faster when they race than when they
are alone, stimulated at that time a new research interest in
the field of social psychology — the one focused on
examining the effects of the presence of other people on an
individual's behaviour. In the years that followed, numer-
ous studies were carried out, investigating the impact of
the presence of other persons on the performance of
different types of tasks. Some studies have shown that

participants achieve better results in the presence of an
audience (social facilitation), while the others have
indicated a decrease in the effect (social inhibition) (Aiello
& Douthitt, 2001; Cacioppo, Rourke, Tassinary, Marshall-
Goodall, & Baron, 1990; Dashiell, 1935; Dube & Tatz,
1991; Forgas, Brennan, Howe, Kane, & Sweet, 1980;
Guerin, 1986, 1993; Hugnet, Galvaing, Monteil, & Dumas,
1999; Innes & Gordon, 1985; Pessin, 1933; Schmitt,
Gilovich, Goore, & Joseph, 1986; Travis, 1925).

Social facilitation and inhibition have traditionally
been examined in the context of two categories of social
situations: 1) parallel performance of a task, i.e., working
in the presence of someone performing the same task, and
2) a passive presence of one or more persons. Nijstad
(2009) points out that the main difference between the two
paradigms mentioned is that in the parallel performance of
tasks, individuals have information on how other people
are performing the task, i.e., they can compare their
performance with the performance of other participants,
which is very important in situations where there are no
objective standards for performance. Despite these differ-
ences, more contemporary approaches to social facilitation
include both paradigms (Nijstad, 2009; Uziel, 2007).

According to Zajonc (1965), the presence of other
persons will lead to improvement on the simple, well-
learned tasks, but the performance will be slower on more
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difficult and poorly learned tasks. Using Hull-Spence’s
theory of motivation (Spence, 1956), Zajonc also offered
a theoretical explanation of the phenomenon of social
facilitation. He believes that the audience is creating
tension in the participants, meaning that individuals
increase their overall level of incentives and activation.
Increased motivation or arousal leads to an increased
dominant response which is described as the response that
prevails in the repertoire of an individual’s responses to
a particular situation. Therefore, in simple tasks, the
dominant answer is correct, and in the complex tasks it is
incorrect. Zajonc's contribution to the domain is mani-
fested in introduction of the complexity of the task as
a moderator variable that could explain the inconsistent
results of previous research. In addition, Zajonc provided
the foundation for many alternative explanations of social
facilitation (Baron & Kerr, 2010; Nijstad, 2013; Uziel,
2007).

Some of the more prominent alternative explanations of
social facilitation are: 1) Monitoring Theory (Guerin, 1986;
Guerin & Innes, 1982), according to which the effect of
social facilitation arises because of the uncertainty experi-
enced by a person in social situations. Social situations are
filled with various threats to which an individual must react
to and which have to be noticed, which increases the level of
arousal in a person. 2) The Evaluation Apprehension Theory
(Cotrell, 1968, 1972) emphasizes that the audience creates
a kind of fear of evaluation which encourages -either
motivation or arousal, which is then associated with
producing a dominant response. 3) According to the
Distraction-Conflict Theory (Baron, 1986; Sanders & Baron,
1975), the presence of other persons may be a disturbing
stimulus (due to, for example, noise, verbal, and non-verbal
reactions of the audience), which leads to a conflict between
focusing attention on the task and the audience. Because of
this conflict, there is an increase in an individual's arousal,
which results in an increase in dominant responses. 4) Self-
Efficacy Theory (Bandura, 1977) distinguishes two types of
related expectations; the expectation of efficiency (a belief
that a person can perform a particular task) and the
consequences (a belief that the behaviour would result in
positive or negative consequences). Sanna (1992) applied
the hypotheses of Self-Efficacy Theory in the context of
social facilitation and inhibition phenomena. The presence
of others is associated with certain positive or negative
consequences (e.g., approval or disapproval of the audi-
ence). Whether a person would expect positive or negative
consequences depends on expectations related to an
individual's self-efficacy (high or low). 5) A more recent
look at the effect of social facilitation is offered by Harkins
and associates (Social Engagement, Inhibition and Mere
Effort, Harkins, 2006; McFall, Jamieson, & Harkins, 2009),
according to which facilitation and inhibition happen
because when individuals know that their performance
would be evaluated, they put in much more effort.
According to these authors, the explanation is in an
investment of different levels of effort in solving the set task.

All the theories mentioned have their good and bad
sides, however, what is important to point out is that they

are not mutually exclusive (Uziel, 2007). They all point
out that individuals, when they become aware that they are
being watched by the audience, responds in a manner
compatible with their phylogenetic inheritance (e.g., by
increasing vigilance to ensure survival), ontogenetic
experience (e.g., learned reactions), momentary evaluation
of their abilities (e.g., self-reflection processes) or the
momentary feeling of anxiety (e.g., reaction to inter-
ference). It is not surprising that individuals respond in
multiple reactions to the presence of other people, i.e., to
the ambiguity that involves the presence of an intruder
who is not interacting with the individual but is observing.

In the last five years, the social facilitation effect has
been most often examined in context of sports (e.g.,
Edwards, Dutton-Challis, Cottrell, Guy, & Hettinga, 2018;
Wann & Hackathorn, 2019), problem solving (e.g., Laird,
Bailey, & Hester, 2018), eating (e.g., Herman, 2015; Higgs
& Ruddock, 2020; Ruddock, Brunstrom, Vartanian, &
Higgs, 2019), Stroop task (e.g., Seitchik, Brown, & Hark-
ins, 2017), and judgment (e.g., Rothweiler, Goodwin, &
Kukucka, 2020). Some replications of Zajonc et al.’s
(1969) experiment were done (e.g., Halfmann, Bredehoft,
& Hausser, 2020; Neider, Fuse, & Suri, 2019). Recently,
the effect has been examined in human-computer context
(e.g., Emmerich & Masuch, 2018; Strojny, Duzmanska-
Misiarczyk, Lipp, & Strojny, 2020).

Traits of the Performers

In the thirties of the last century, many researchers
have been talking about the differences in sensitivity to the
presence of other people (e.g., Allport, 1924; Dashiell,
1935; Hollingsworth, 1935; Triplett, 1898). Zajonc himself
(1965), but also researchers whose theories are based on
his paradigm, ignored individual differences, and empha-
sized the complexity of the task as the central moderator
variable. The division into situationalism and disposition-
ism (Baumeister, 1999; Jones, 1998) also contributed to
ignoring individual differences in the effect of social
facilitation. It seems that a mixture of historical,
methodological, and theoretical causes has contributed to
the relatively rare involvement of personality in the
examination of the effect of social facilitation. According
to some data twenty-five years ago, only some 5-7% of the
research of social facilitation includes some personality
traits, and only two scientific review research papers deal
with this issue at the qualitative level (Geen, 1980; Paivio,
1965). The first quantitative analysis of individual
differences in the effect of social facilitation was made
by Uziel (2007).

In the research of the effects of social facilitation,
three personality traits dominate: self-esteem, neuroticism
(anxiety) and extraversion (e.g., Carver, Sutton, & Scheier,
2000; Eysenck & Eysenck, 1985) and are interrelated
(Cheng & Furnham, 2003; Pelham & Swarm, 1989; Wood,
Heimpel, & Michela, 2003). Therefore, some authors (e.g.,
Uziel, 2007) speak of positively- (high self-esteem and
high extraversion) and negatively-oriented individuals
(low self-esteem and high neuroticism). The meta-analysis
carried out by Uziel (2007) shows that the presence of
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other people leads to decreasing of performance in
negative-oriented individuals and increases in positively
oriented. In addition, the results of this analysis show that
personality is a stronger moderator of the effects of social
facilitation than the complexity of tasks is.

The recent research indicates that there are some
personality traits that have been moderators of social
facilitation effect (e.g., neuroticism, orientation, self-
esteem, and self-sufficiency; see Ahmad, 2019). Recently
for example, Ahmad (2019) has found that the time taken
to reach a decision increases and the accuracy of the
decision decreases in the mere presence of others when the
decision-making task is difficult, but the reverse effect is
observed when the task is simple. The self-sufficiency
plays a moderating role in this phenomenon. People who
score high in this trait are less anxious about the social
presence and thus less aroused.

In the context of the Big Five personality traits, some
research (e.g., Oyibo & Vassileva, 2019) showed that
individuals who are high in neuroticism, low in openness,
and low in consciousness are more likely to be susceptible
to social influence.

The Aim of the Study

As noted above, the situations in which other people
are present are vague and important. They are unclear
because individuals do not know the outcomes of the
presence of other people, and both positive and negative
consequences of such situations are possible. In addition,
they are also important because both positive and negative
outcomes influence our future. Personality traits predis-
pose individuals to behave in a certain way in such
situations. It is known that the individuals who score high
on extraversion are prone to positive interpretations, and
those who are higher in neuroticism to negative inter-
pretations (Gomez, Gomez, & Cooper, 2002; Grant &
Dajee, 2003; Rusting, 1999; Zelenski & Larsen, 2002).
People who are high in neuroticism have impaired
performance in social presence compared to performance
in alone condition. Extraverts are predisposed to experi-
ence higher levels of positive affect in general, so they are
more likely to perceive the social presence as a positive
factor rather than negative (Uziel, 2007). According to our
knowledge, other personality traits of the Five-Factor
Model (openness to experience, consciousness, and
agreeableness), which is also one of the currently most
studied models, have not been reviewed in the context of
the effect of social facilitation and inhibition. While the
effect of neuroticism and extraversion in the context of
social facilitation has been previously examined, the
effects of other personality traits of the Five-Factor Model
are not known. Considering the research on the dimensions
of the Five-Factor Model and social influence, we can
assume that people who are low in openness and
consciousness will be more sensitive to the presence of
other people. The Big Five is an extensive and widely
accepted model of personality, with wide application in
different domains (e.g., education, health, prejudice) and

across cultures due to its empirical validity so it would be
interesting to apply it in the context of social facilitation.

Therefore, the aim of this study is to examine whether
there is a difference in success in simple and complex
mathematical task, depending on the different personality
traits of the Five-Factor Model and the presence or absence
of the audience.

METHOD

Participants

Fifty-two students participated in the pilot experi-
ment, while 70 students from University of Rijeka, Croatia
participated in the main experiment. The sample of
participants in the main experiment consisted of 5 men
(7.1%) and 65 women (92.9%). Age of participants ranged
between 19 and 26 years (M = 21.13, SD = 1.72). None of
the subjects from the pilot experiment participated in the
main experiment.

Measures
Big Five Inventory (BFI). BFI (John, Donahue, &
Kentle, 1991) consists of 44 items written in the form of
claims (e.g."... is full of energy") and is used to estimate
five personality dimensions: extraversion, neuroticism,
openness to experience, agreeableness and consciousness.
BFI shows good internal validity on all dimensions in
different studies (John & Srivastava, 1999; Komarraju,
Karau, Schmeck, & Avdi¢, 2011; Schmukle, Back, &
Egloff, 2008). The structure of BFI was verified on
Croatian sample, and the results of confirmatory factor
analysis indicate a satisfactory structure and high internal
consistency coefficients ranging from .72 to .83 (Kardum,
Gracanin, & Hudek-Knezevi¢, 2006). In the present study,
the reliability coefficients (Cronbach Alpha) ranged from
.79 for extraversion to .87 for neuroticism.
Mathematical tasks. Two sets of simple and two
sets of complex mathematical tasks were designed
specifically for the purpose of this experiment. Simple
tasks included summing and subtracting three-digit num-
bers, while complex tasks included summing, subtracting,
dividing, and multiplying operations. Each set was
comprised of 30 tasks. In order to inspect if the difficulty
of all four sets is appropriate, pilot experiment was
conducted. Results of the pilot experiment showed that
participants were significantly more accurate (t5; = 26.65,
p < .01) when solving simple (M = 20.94, SD = 4.96) than
complex (M = 3.79, SD = 1.47) tasks. Furthermore, no
significant differences in the number of correct answers
were found neither between the two sets of simple tasks (#sq
=1.21,p>.05;M;=20.08, SD; =5.07, M, =21.77,SD, =
4.83) nor between the two sets of complex tasks (z50 = 1.04,
p > .05 M; =4.12, SD; = 1.42; M, = 3.38, SD, = 1.55).
Therefore, all four sets were found to be appropriate for the
study. However, since 5.77% of participants managed to
solve all 30 simple tasks within a set in a pilot study, five
more tasks were added to each set, in order to reduce the
potential ceiling effect problem. Thus, in the main
experiment, four sets of 35 tasks were used.
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Procedure and Design

Repeated measures 2 x 2 design with counterbalan-
cing was used in the main experiment, which was
conducted individually in two experimental sessions. Both
independent factors were manipulated within participants:
audience (present/absent) and mathematical tasks diffi-
culty (simple/complex). After answering to several demo-
graphic questions and completing the BFI, within the first
experimental session participants solved one set of simple
and one set of complex mathematical tasks. In the second
session, that took place 7 to 14 days afterwards,
participants solved another set of simple and another set
of complex mathematical tasks. In one of the sessions,
participants were solving mathematical tasks in front of the
audience comprised of two people, one experimenter and
a student, while in the other session audience was absent.
Serial order of task difficulty (simple/complex), task form
(A/B) and audience (present/absent) was counterbalanced
across participants. In all conditions, participants were
given 3 minutes for solving each set of mathematical tasks.

RESULTS

Means, standard deviations, ranges of observed
results, indices of skewness and kurtosis and Cronbach
alpha coefficients are presented in Table 1. Values of
Cronbach alpha coefficients indicate that all measures of
personality dimensions are suitable for further statistical
analyses (Table 1). Furthermore, skewness and kurtosis
indices of all continuous variables are within acceptable
limits of +2, which indicates that distributions of these
variables do not differ significantly from normal distribu-
tion. Therefore, parametric statistical procedures were used
in all subsequent analyses.

In order to determine if social facilitation or inhibition
occurred in the present study, two-way repeated measures
ANOVA was conducted with task difficulty and presence
of audience as independent variables. The main effect of
task difficulty was significant (F, 69 = 927.02, p < .01,

part. > = .93): number of correct answers was higher for
simple (M = 22.24, SD = 6.11) than complex (M = 3.65,
SD = 1.91) tasks. The main effect of audience was not
significant (F; g9 = .60, p > .05, part. n2 =.01): number of
correct answers in conditions with audience (M = 26.16,
SD = 7.97) and without audience (M = 25.63, SD = 8.04)
did not differ significantly. The interaction was not
significant: F, ¢ = 1.10, p > .05, part. N’ = .02
(descriptives for the interaction are presented in Table 1).

In order to inspect if personality dimensions moderate
the effects of audience on participants' performance or the
effects of interaction between audience task difficulty on
participants' performance, each of the Big five dimensions
was first divided into two categories, with regard to their
median. Each of the obtained dichotomized variables was
then set as third factor into separate three-way ANOVAs.
Thus, five 2x2x2 mixed design ANOVAs were conducted,
with task difficulty and presence of audience as within-
subjects factor and one of the following dichotomized
variables as a between-subjects factor: extraversion,
neuroticism, openness, agreeableness, and consciousness
(Table 2). Significant two-way interaction between
audience and dichotomized between-subjects factor would
indicate that given between-subjects factor moderates the
effect of audience on task performance, while significant
three-way interaction would indicate that particular
between-subjects factor moderates the interaction between
audience and task difficulty on task performance. The
main effects as well as the two-way interactions between
task difficulty and audience are not relevant for these
analyses of moderator effects and therefore are not
presented in Table 2.

Analyses of moderator effects revealed that only one
of the five dimensions (neuroticism) yielded significant
results. Neuroticism moderates the effect of audience on
performance: two-way interaction between neuroticism
and audience was significant (/' g3 = 5.54, p < .05, part. n2
= .08). Furthermore, it was found that neuroticism
moderates the interaction between audience and task

Table 1 Means, Standard Deviations, Ranges, Indices of Skewness and Kurtosis for all Continuous Variables and Cronbach

Alphas for Personality Dimensions

Mean SD Range Skewness Kurtosis Alpha
Extraversion 20.00 5.10 6-29 -.55 .01 .79
Neuroticism 14.36 6.13 3-30 33 -25 .87
Openness 26.01 6.70 5-38 -.66 .29 .84
Agreeableness 23.37 6.25 2-33 -.87 93 .84
Consciousness 22.54 6.04 5-33 -51 .37 .86
Simple/alone’ 21.94 6.84 5-35 33 -.58 -
Complex/alone® 3.69 2.14 0-11 .66 1.18 -
Simple/audience’ 22.54 6.44 10-35 .19 -.97 -
Complex/audience* 3.61 2.11 0-10 .60 .20 -

"Number of correct answers in condition with no audience and simple mathematical tasks
“Number of correct answers in condition with no audience and complex mathematical tasks
*Number of correct answers in condition with audience and simple mathematical tasks
“Number of correct answers in condition with audience and complex mathematical tasks
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Table 2 Three-Way Interactions and Two-Way Interactions between Audience and One of the Dichotomized Between-Subject

Variables (Self-Esteem, Extraversion, Consciousness, Openness,

Agreeableness and Neuroticism) on Participants’ Performance

Interaction Fi 68 D part. >
Extraversion x Audience .07 .79 .00
Extraversion x Audience x Task complexity 11 74 .00
Consciousness x Audience 1.13 29 .02
Consciousness x Audience x Task complexity .52 48 .01
Openness x Audience .00 .96 .00
Openness x Audience x Task complexity .36 .55 .01
Agreeableness x Audience 32 .57 .01
Agreeableness x Audience x Task complexity .05 .83 .00
Neuroticism x Audience 5.54 .02%* .08
Neuroticism x Audience x Task complexity 4.66 .03* .06

*p<.05

difficulty on performance: three-way interaction between
neuroticism, audience and task complexity was significant
(F168 = 4.66, p < .05, part. n* = .06). Partial eta squared
coefficients indicate medium effect size (Cohen, 1988) for
both of these significant effects. No other moderator
effects were found. In order to obtain more detailed insight
into the moderator effects, Fisher's LDS post hoc analysis
was conducted.

Post-hoc analysis of the two-way interaction between
neuroticism and audience revealed only one significant
difference among four conditions (Figure 1). Participants
with lower neuroticism performed significantly better in
condition with audience (M = 13.35, SD = 4.35) compared
to condition without audience (M = 12.35, SD = 4.56),
while participants with higher neuroticism performed
equally well in conditions with (M = 12.77, SD = 3.58)
and without audience (M = 13.33, SD = 3.31).

Post-hoc analysis of the three-way interaction (neu-
roticism x audience x task complexity) was conducted
separately for complex and for simple tasks.

None of the Fisher's LSD tests was significant when
performance on complex tasks was analyzed (Figure 2).
Number of correct answers did not differ significantly
between the following four conditions: low neuroticism

Number of correct answers
o

UE2 Low neuroticism

Absent
== Hiah neuroticism

Present

Figure 1. Two-way interaction between neuroticism
and audience on task performance

with audience (M = 3.57, SD = 2.46), low neuroticism
without audience (M = 3.54, SD = 2.40), high neuroticism
with audience (M = 3.67, SD = 1.67) and high neuroticism
without audience (M = 3.85, SD = 1.84).

Within post-hoc analysis of performance on simple
tasks, one Fisher’s LSD test was significant (Figure 3): in
the group of participants with low neuroticism, number
of correct answers was higher in condition with audience
(M =23.14, SD = 6.85) than in condition without audience
(M = 21.16, SD = 7.55), while in the group of partici-
pants with high neuroticism performance did not dif-
fer significantly between conditions with audience
present (M = 21.88, SD = 5.98) or absent (M = 22.82,
SD = 5.96).

When all the results are considered together, it can be
concluded that the two-way (neuroticism x audience)
interaction revealed that presence of audience affects
performance of participants through interaction with
neuroticism. Specifically, according to the post-hoc
analysis of that interaction, presence of audience sig-
nificantly facilitates overall performance on mathematical
tasks, but only of those participants low on neuroticism,
while participants with high neuroticism were not sig-
nificantly affected by the presence of audience.

&

@

Number of correct answers
'S

@

I Low neuroficism

Absent =& High neuroticism

Present

Audience

Figure 2. Performance on complex mathematical tasks
with regard to presence of audience (present/absent)
and neuroticism of particiants (high/low)
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When post-hoc analysis of significant three-way
(neuroticism x audience x task complexity) interaction
was conducted on simple tasks, the same pattern of results,
as the pattern obtained from the two-way (neuroticism
x audience) interaction was found: presence of audience
facilitates performance on simple mathematical tasks, but
only of those participants with lower neuroticism. How-
ever, when the same post-hoc analysis was conducted on
complex tasks, presence of audience did not affect neither
participants with low nor subjects with high neuroticism.

Thus, it can be concluded that presence of audience
facilitates performance of those participants low on
neuroticism, but not when they are solving complex tasks,
while participants with higher neuroticism are unaffected
by the presence of audience, irrespective of task complex-
ity. No evidence of social inhibition was found in the
present study.

26

25

o
B

e
@

22

Number of correct answers

5 Low neuroticism

Absent =&= High neuroticism

Present

Audience

Figure 3. Performance on simple mathematical tasks with
regard to presene of audience ((present/absent) and neuroti-
cism of participants (high/low)

DISCUSSION

The aim of the study was to examine whether there is
a difference in the success of solving simple and complex
mathematical tasks depending on the presence or absence
of the audience and on the different personality traits of the
Five-Factor Model.

The results obtained show that there is a main effect
of the difficulty of the task on the performance, where
participants can solve the easier tasks with more success
than complex mathematical tasks, which confirms that
manipulation of task difficulty has succeeded. The main
effect of the presence of the audience was not gained, nor
the significant interaction between the task's difficulty and
the presence of the audience. It was obtained that audience
presence affects performance on mathematical tasks
through neuroticism. More precisely, the presence of an
audience facilitates performance on simple mathematical
tasks, and only in those participants who achieve a low
score on neuroticism. The effects of the social facilitation
referred to by Zajonc (1965) were obtained only in the
context of neuroticism, which points to the need to include
personality traits in the examination of this social
phenomenon.

Even some earlier research (e.g., Uziel, 2007; Stein,
2009) shows that personality traits, such as extraversion,

self-esteem, neuroticism, and anxiety, are significant
moderators in relation to the presence of the audience
and performance. It was noticed that not all individuals
approach social situations with the same level of skill and
ability. Some individuals are self-assured, resourceful, and
socially competent, while others are anxious and appre-
hensive. The results of this research are only partly
consistent with findings in the literature related to
neuroticism.

Neuroticism is a dimension of personality character-
ized by the tendency to attract stressful life events (Bolger
& Schilling, 1991; Fergusson & Horwood, 1987), experi-
encing negative affects such as frustration, anxiety, losing
control easily, etc. The tendency to experience such
emotions increases our sensitivity to stress and addition-
ally weakens a physiologically based lower capacity to
deal with stress. This may hinder adaptation, which is why
people with high neuroticism tend to prefer negative
estimates, as well as difficulties in establishing relation-
ships with other people, and poor control over their
behaviour and emotions (e.g., Costa & McCrae, 1992;
Martin, Ward, & Clark, 1983; Stone & Costa, 1990). They
also apply less adaptable strategies when faced with
problems (Cimbolic Gunther, Cohen, & Armeli, 1999). In
addition, people with high neuroticism are more depressed
and have lower self-esteem (Costa & McCrae, 1990).

During evaluative social situations, individuals high
in neuroticism report high levels of anxiety (Geen, 1985;
Mikulincer & Shaver, 2007), demonstrate anxiety-related
behaviours (Geen, 1985), experience elevated physiologi-
cal responses (Beidel, Turner, & Dancu, 1985), and
experience performance impairments (Uziel, 2007).

Although, some research shows that when working
alone or when feeling supported (i.e., in low threat
situations), individuals high in neuroticism often demon-
strate superior performance to that of low neuroticism
individuals, especially on simple challenges (e.g., Geen,
1985; Horwitz & McCaffrey, 2008; Hutchinson & Ruiz,
2011), such findings were not obtained in this research.
Namely, the results obtained, as well as a part of those
mentioned in the literature, show that in people who
achieve high scores on neuroticism as well as on anxiety
(which is in high correlation with neuroticism, Matthews,
Deary, & Whiteman, 2009) the presence of the audience
does not interfere with performance when it comes to tests
of attention and set-shifting, tests of motor function, etc.
(e.g. Constantinou, Bauer, Ashendorf, Fisher, & McCaf-
frey, 2005; Kehrer, Sanchez, Habif, Rosenbaum, &
Townes, 2000; Lynch, 2005). Obviously, due to incon-
sistent findings in the interpretation of the results, it is
necessary to consider the type of task that is used in
particular research but also to examine the contribution of
characteristics of an individual who is in evaluative
situations with the audience, which is partly done in this
research.

It is possible that the participants who achieve high
scores on the neuroticism have experienced this research
as an evaluative social situation since it used the number of
correctly solved tasks at a predetermined time as a measure
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of performance, as was said to the participants. Given the
aforementioned characteristics of neuroticism, it is possi-
ble that the situation was experienced as stressful,
disturbing, frustrating and uncontrollable (Uziel & Bau-
meister, 2012) which hindered them in performance no
matter what task they were working on. Any manipulation
which increases the subjects” feeling of evaluation tends to
accentuate performance decrement in high neurotic sub-
jects (e.g., Cox-Fuenzalida, Swickert, & Hittner, 2004;
Eysenck, 1982). Neurotic/anxious individuals also have
difficulty in suppressing a dominant but inappropriate
response, and they are more easily distracted by irrelevant
stimuli than those low in neuroticism/anxiety in a variety
of task paradigm (Eysenck, Derakshan, Santos, & Calvo,
2007).

The situation in people who score a low score on
neuroticism is somewhat different. In simple mathematical
tasks, such persons achieve a significantly better result in
the presence of the audience than when they are alone.
Thus, the audience facilitates their performance on
a simple, well-learned task, which confirms the existence
of social facilitation whose effects are well known in the
field of social psychology. On simple tasks, automatic
performance requires less attention, and any attention
directed to an observer does not exhaust attentional
capacity. Individuals low in neuroticism do not interpret
ordinary situations as threatening and minor frustrations as
hopelessly difficult. According to Matthews (2004, 2008),
emotional stability relates to success in the stressful
environment via resilience to threat and tolerance of social
and evaluative threat.

No effects of other personality traits of the Five-factor
model (extraversion, openness to experience, agreeable-
ness, and consciousness) on the performance on a simple
or complex task were obtained in the presence of audience.
The obtained results should be taken with caution and
checked in future studies on larger and representative
samples of respondents since such research has not been
done so far.

In this study, no evidence of social inhibition was
found. The participants have performed equally success-
fully on complex tasks regardless of whether the audience
is present or not and which personality traits they have.
The obtained results should certainly be further examined
through some future research. Namely, this research has
certain shortcomings which need to be considered when
making conclusions. First, the sample is small and consists
of students of psychology, mostly female so results of the
study cannot be generalized to other people. It is known
from the literature that there are gender differences in
personality traits, where women tend to have higher mean
levels of agreeableness and neuroticism than men (Chap-
man, Duberstein, Sorensen, & Lyness, 2007; Costa,
Terracciano, & McCrae, 2001; Feingold, 1994). Future
research should include a larger number of male
participants because some findings suggest that gender
moderates the effects of social facilitation (Ruddock et al.,
2019). Small number of participants is a major limitation
of this study in general and considering the sheer number

of exploratory analyses that were conducted. In addition,
the audience was represented by students approximately
the same age as the participants. Due to the students'
workload, the audience was not always comprised of the
same two people. In future research, it would certainly be
necessary to include an audience to which participants are
not familiar with and to involve a larger number of
individuals in the audience (not just two as in this
research). It would be interesting to check whether similar
results are obtained in the co-acting paradigm. In future
research, selected mathematical tasks should be replaced
by some other tasks that are more important for social
situations and interaction among individuals. If mathema-
tical tasks are used in future research, it is necessary to
better determine their difficulty. In this study very difficult
tasks were used which can create a floor effect that might
have affected the results. Besides, it is possible that some
of the participants have learned in advance what would be
expected from them in the research (although participants
were asked not to reveal the steps and tasks) so they have
somehow been prepared for what they were expected to
do. Lastly, future research should use continuous person-
ality variables because the dichotomous coding (in the
ANOVA) limits the conclusions that can be drawn from
the effects.

Despite these shortcomings, this research is one of the
few which links the personality traits of the Five-Factor
Model and social facilitation and inhibition. It was carried
out individually in two situations (in the presence of
audiences and without the audience) in which participants
solved both simple and difficult mathematical tasks.
Although the future studies should further examine the
effects of the personality traits of the Five-Factor Model in
the context of social facilitation and inhibition, the results
of this study direct to the importance of emotional stability
in solving simple tasks in the presence of the audience,
having both theoretical and practical implications in
detecting those persons which fail in solving different
tasks in the presence of the audience, and attempts to act
upon them by informing them about the effects of social
facilitation and more efficient ways of dealing with
stressful evaluative situations.
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