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Abstract

Human life is said to give credit to theory of mind ability (ToM) that allows human to
interpret social stimuli to fit into the society by inferring thoughts of and intentions of
others. Emerging evidence demonstrates that exposure to stimuli is a key to ToM
development while an increased tendency to withdraw from social situations in
introverts is suggested. Studies also show that self-esteem plays an important role in
social skills as well. Aims: The current study aimed to gain a better understanding of
to what extent that personality traits (introverts and extraverts) and self-esteem have an
impact on ToM considering age and gender. Method: 46 participants aged between 19
to 60 recruited through convenient sampling method completed The Rosenberg Self-
Esteem Scale, McCroskey’s Introversion Scale and Reading the Mind in the Eyes Test
(RMET). Results: Results showed that there was no difference in ToM between
introverts and extraverts. ToM was not associated with age and no difference in ToM
was found in the 3 age-groups. Introverts showed a higher level of self-esteem to a
statistically significant degree compared to extraverts. There was no association
between ToM and self-esteem within introverts. Males had significantly shorter
reaction time in emotion identification, however ToM in males did no differ from
females considering the number of correctly identified emotions. Neither personality
traits nor self-esteem predicted ToM. Conclusion: The findings highlight the
importance of further investigation on the influence of personality traits on ToM.
Stereotypes toward introverts often blind people to see their strengths. Introverts may
not correlate with deteriorated ToM as expected. The findings also propose that self-

esteem may moderate the relationship between introverts and ToM. However, the
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current findings need to be examined further due to little to no evidence provided in
previous research to date. Future studies may seek to fill the gap.

Keywords: theory of mind (ToM), introverts, extraverts, personality traits, self-

esteem, age, gender
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Introduction

Theory of mind (ToM) is a social cognitive skill, involving a complex mental
process that allows humans to be able to interpret environmental stimuli in relation to
emotions, and behave properly in social situations (Julie et al., 2015). ToM is
considered an integral part of social cognition which helps humans adapt to the
environment and understand the world. ToM is one of the domains of social cognition
that involves the ability to infer others” mental state (ToM), to infer other’s emotional
state (affective ToM), to reason about social cues (social knowledge) and to identify
emotions (social perception) (Baez et al., 2023; Baksh et al., 2018; Kalbe et al., 2010;
Markiewicz et al., 2024; Sebastian et al., 2012; Shamay-Tsoory et al., 2010; Zadra &
Clore, 2011).
Theory of mind development and acquisition

The term theory of mind was initially coined by Premack and Woodruff (1978)
who proposed that chimpanzees may have the ability to infer mental states of others. It
was then borrowed to explain behaviours in autistic spectrum disorders and
schizophrenia (Baron-Cohen et al., 1985; Frith, 2014). Now it is widely referred to the
ability of an individual to process one’s own and other individuals’ mental states.

According to Briine & Briine-Cohrs (2006), ToM begins to develop from the
first year of life. During the first month, infants are exposed to social stimuli such as
eye-to-eye contact and then start to focus on eyes and mouths at around month 2. This
is the period where infants slowly acquire the ability to infer others’ emotions and may
experience stress if being presented with an angry face (Viktorsson et al., 2023). By the
end of the first year, joint attention is developed. Infants can pay attention to the object

that the other individual is paying attention to (Schatz et al., 2022). By 24 months, a
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child begins to engage in pretend play where they assign roles to an object or persons
using their imaginations. This implies ToM development largely stems from exposure
to social stimuli. The long period of ToM acquisition continues throughout lifespan
(Blakemore, 2008; De Lillo & Ferguson, 2023). Owing to its long-term development
and negative consequences associated with failure in acquisition, it is not surprising
that scientists have paid a huge attention to ToM.

Theory of mind and social cognition

ToM is one of the elements in social cognition. Social cognition refers to all
cognitive processes associated with interpersonal interactions and perceptions of
mental states of oneself and others that heavily rely on a wide range of social stimuli
including facial expression, tones of voice and social cues (Nuechterlein et al., 2008).
These complex cognitive processes with response to social functioning determine one’s
social behaviours and social relationships (Pinkham et al., 2014).

Although ToM is one of the social cognition domains, numerous studies showed
individuals with deficits in social cognition also demonstrate a detriment to ToM and
vice versa. For example, studies evinced that patients with neurodivergences,
neurological disorders and mental health problems (e.g. Autism, Schizophrenia,
personality disorder, attention-deficit / hyperactivity disorder, bipolar disorder) tend to
have poorer ToM (Hayashi et al., 2020; Pourmohammad et al., 2021; Stix et al., 2024)
and social cognition (Baron-Cohen, 1995; Gernsbacher & Yergeau, 2019; Taubner et
al., 2013; Van Rheenen & Rossell, 2013; Tsomokos & Flouri, 2024). Although
commonly researched in neurodivergent individuals, social cognition impairment may
be shown in healthy individuals as well (Longobardi et al., 2017; Mink et al., 2014;

Wellman et al., 2011). For instance, early temperament of infants serves as a predictor
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of ToM development. Observant temperament by age 2 is consistently reported to be
significantly associated with an advanced ability of reasoning the state of mind of others
at around age 5 (Longobardi et al., 2017; Wellman et al., 2011) even after controlling
number of siblings, education of their parents and language development (Mink et al.,
2014). Infants with socially observant personality may be prone to be detail-oriented.
There is a lack of current research regarding influences of temperament on ToM in
adults. Although extraverts are believed to be better at processing facial stimuli than
introverts (Fishman et al., 2011), it is the only study to suggest that introverts may have
poorer performance in relation to facial stimuli. Hence, future research is required.
Another recent findings suggested that introverts are more likely to avoid eye contact
compared to extraverts (Liptak, 2021). Eye contact may be also avoided by individuals
with low self-esteem (Forest & Wo0d,2012; Lee & Robbins, 1998) in a light of
discomfort (Droney & Brooks, 1993). The tendency of eye contact avoidance may
indicate a reduced chance of exposure to social stimuli, possibly influencing ToM since
social stimuli attributable to various social interactions account for a great deal of ToM
development, enhancing one’s knowledge about the mental state of others (Schmitgen
etal., 2016).
Introvert and extravert

Strong preferences for social engagement are shown among extraverts as they
tend to seek social connections, close relationships with those around them (Back et al.,
2023). Moreover, they are regarded as people persons who tend to obtain energy from
social interactions (Lepri et al., 2012) and therefore are often associated with positive
features including outgoingness, friendliness, supportiveness, and warmth (Back et al.,

2023). On the contrary, introverted individuals are more likely to come across as shy,
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cold, passive and quiet persons (Back et al., 2023). Later findings found that
dopaminergic innervation with respect to pleasurable pursuits is more active in
extraverts’ brain than in introverts’ (Cohen et al., 2005; Depue & Collins, 1999;
Johnson et al., 1999), explaining that an extravert’s brain is more widely connected in
dopamine reward networks (Canli, 2004). When social interactions are associated with
rewards, it triggers the release of dopamine, resulting in positive emotions (Smillie et
al., 2019). Accordingly, an increase in motivations in extraverts to engage in social
activities may be expected, which optimises their social cognitive skills in response to
facial stimuli (Canli, 2004; Cohen et al., 2005; Depue & Collins, 1999; Johnson et al.,
1999). In contrast, introverts tend to be excellent at non-facial stimuli (Fishman et al,
2011). Fishman and her colleagues used images containing colours and flowers in the
non-facial stimulus task. Brain sensitivity in introverts was significantly high during
the non-facial stimulus task but not during the facial stimulus task while the results for
extraverts were opposite. As noted in early studies pertaining to ToM development
stages, ToM acquisition requires exposure to social interactions and social stimuli
(Schmitgen et al., 2016). Besides, the brain area that processes ToM is also responsible
for executive functioning (Roca, 2016). Based on evidence that executive functioning
matures along with an increase in age, some studies posited that the influence on ToM
may be mediated by age (Isaksson et al., 2021; Kelly, 2002; Symeonidou et al., 2020).
Age difference

ToM involves higher-level brain functions (e.g. memory, attention, perception,
judgement and language ability) in order to enable one to infer what the other person
feels, wants and thinks (O’Grady et al., 2020). The functions mature in tandem with

accumulated experiences, implying that older adults are more sensible to social cues
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compared to younger adults (Hess et al., 2005). In addition, research found that the
ability to know what others are seeing begins to develop at around age 1 whereas to
understand what others are thinking starts at age 4 (Flavell et al., 1981; Sodian et al.,
2007) and continues throughout childhood (Frick et al., 2014), which suggests that
higher-level functioning acquisition may be positively associated with ageing (Wade et
al., 2018).

However, the previous meta-analysis study consisting 23 studies argued that
older adults are more vulnerable to impairments in identifying emotions (Henry et al.,
2013) due to a rapid decline in frontal areas and amygdala related to emotion
recognition (Ruffman et al., 2008). The decline in the areas may have more impact on
one’s ability to recognise emotions through eyes (Low et al., 2022). In terms of the
contradictory findings, it is suggested that future studies may focus on age group (e.g.
young adults, middle-aged adults and old adults) since the frontal area may not be fully
developed until age 25 and may not begin to decline until around age 60 (Sharp et al.,
2006). Facial recognition may improve within a certain age range within which the
higher-level brain functions peak. For example, a recent study demonstrated that older
adults may have the highest accuracy rate of social inferences followed by younger
adults whereas adolescents may be the least likely to make correct social inferences (De
Lillo & Ferguson, 2023). In current research, evidence focusing on the relationship
between age and ToM regarding facial recognition is demanded. Also, the interaction
between age and gender difference may have some degree of impact on ToM since
females have a propensity to be sensitive to subtitle facial cues related to emotions
(Hoffmann et al., 2010).

Gender difference
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Research evidenced that brain areas processing emotions are more active in
females when performing social cognition related tasks (Christov-Moore et al., 2014).
Which may explain the findings that evinced outstanding ToM in females (Kirkland et
al., 2013). Nevertheless, in the past 20 years, the effect of gender on ToM had yielded
inconsistent results. Carroll & Chiew (2006) found that females are more likely to have
advanced ToM in contrast with males while at the same year, another finding criticised
that ToM may not be under the influence of gender difference (Mar et al., 2006). Later,
the advantage of ToM was reported to be statistically significant only in male
participants (Nettle & Liddle, 2008). The answer to whether gender had an impact on
ToM remained puzzled at the time. One of the issues included failure to report the effect
of gender, which made scientists question whether the attempts were failed owing to
that no effect was observed or that it was not examined at the first place (Spek et al.,
2010).

Not until the last decade, the emerging evidence has been more persuasive
(Kirkland et al., 2013). The vast majority of the up-to-date studies evidently found that
gender plays an important role of ToM development (Arango-Tobéna et al, 2020;
Baron-Cohen et al., 2015; Greenberg et al., 2022; Krach et al., 2009; Kirkland et al.,
2013; Passanisi et al., 2015) while very few did not, (Di Tella et al., 2020; Frank et al.,
2015; McDonald & Kanske, 2023; Navarra-Ventura et al., 2017). Few limitations in
these few studies involved the failure to consider ethnicity (Arango-Tobdna et al., 2020;
Kirkland et al., 2013; McDonald & Kanske, 2023). Individuals may be more familiar
with those with similar face features (same ethnicity) with themselves. Secondly, the
age range of the participants tended to fall between 20-40 years with majority of which

reported to be around young adult age (Di Tella et al., 2020; Frank et al., 2015; Navarra-
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Ventura et al., 2017). On top of that, small sample size reduced generalisability (Frank
et al., 2015; Navarra-Ventura et al., 2017).

Overall, females showed better ToM regardless of disproportion in genders with
the majority of males (Arango-Tobona et al, 2020; Kirkland et al., 2013). Despite the
evidence, future research focusing on gender as a moderator between age and ToM may
be carried out.

While age and gender are commonly examined in many studies, we found very
few evidence that provides a lens through the relationship between psychological
aspects and ToM development especially self-esteem that has been largely forgotten
(McCauley et al., 2019). ToM may be attributable to levels of self-esteem since self-
esteem determines how individuals value themselves through social interactions that
are correlated with ToM development (Orth & Robins, 2014).

Self-esteem

With the development of the society, the awareness of the importance of
psychosocial needs has been acknowledged. When the needs are attended, the ability
to understand emotions of others; understand how others are feeling; communicate with
others; and form positive relationships is inclined to be fully developed. On account of
which, advanced ToM builds upon social-emotional development that is believed to
influence one’s self-esteem, and may predict how they interact with others in the future
(Papadopoulos, 2020). Self-esteem serves as an internal marker which individuals use
to measure the level of popularity of themselves in social contexts such as whether they
feel liked or not (Richter & Ridout, 2011). Low self-esteem may predispose individuals

to amplify negative consequences and emotions (Wood et al., 2003), resulting in an



15
DOES PERSONALITY AND SELF-ESTEEM INFLUENCE THOERY OF MIND

CONSIDERING AGE AND GENDER
attempt at shunning social situations (Harris & Orth, 2019). Schmitgen et al. (2016)
suggested that social stimuli are indicative of the pathway to ToM development.

In early studies, Forest & Wood (2012) and Lee & Robbins (1998) reported that
individuals with lower self-esteem may be more amenable to poorer ToM, and may be
more likely to feel discomfort in social contexts (Droney & Brooks, 1993). Passanisi et
al. (2015) also confirmed with the previous studies (Forest & Wood, 2012; Lee &
Robbins, 1998), demonstrating that self-esteem and ToM may have a reciprocal
relationship. According to Passanisi et al. (2015), individuals with higher levels of self-
esteem are predisposed to advanced ToM. Despite of that, insufficient evidence on the
relationship between self-esteem and ToM remains to be a gap for future studies
(McCauley et al., 2019).

Self-esteem and introvert

As previously noted, exposure to social stimuli is considered as a stimulation of
maturation in ToM. Some other studies found that introverts with higher frequency of
exposure to social stimuli benefit from both better self-esteem and ToM in comparison
with introverts with lower frequency of exposure (Nussbaum, 2002; Schmidt and Fox,
1995; Tuovinen et al., 2020). Yet, whether a higher susceptibility to poorer ToM in
introverts with low self-esteem remains to be seen as there is no current study being
discussed.

ToM is a field of social cognition, that enables one to perceive and understand
others’ emotions; to predict and to anticipate others’ behaviours; and to make an
appropriate response to social situations. Weakened ToM may threaten one’s empathic
ability, social connections and communication skills. Often withdrawn behaviours and

serious criminal behaviours arise from poorer ToM. For this reason, it is understandable
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that attentions have been directed to a range of neurological, psychiatric and
developmental disorders in relation to ToM. However, attentions on improvement in
ToM should not only be paid to individuals with disorders. As human are social
animals, ToM allows human to fit into the society and to feel accepted.

Evidently, ToM becomes more developed as an individual gets older. The study
also found a difference in facial stimuli process between introverts and extraverts,
implicating that ToM may be predicted by personality traits, evidence of which
nonetheless is still absent. Also, the influence of self-esteem on ToM in introverts has
not been clarified.

Research questions and hypothesises

This study proposes that individuals with low self-esteem are inclined to avoid
facial stimuli, negatively affecting their ToM. This study also aims to focus on the
effects of personality traits (extravert and introvert) on ToM; to investigate to what
extent ToM is impacted by age, gender and self-esteem; to understand the relationship
between self-esteem and introverts and extraverts; to assess ToM in both genders; and
to define whether ToM improves when one gets older. Accordingly, 6 research
questions and hypothesises proposed in this study are:

(1) Does ToM in introverts differ from extraverts?

H: There is a difference in ToM between extraverts and introverts.

(2) Is there any difference in self-esteem level between extraverts and introverts?

H: There is a difference in self-esteem level between extraverts and introverts.

(3) Is there any relationship between age and ToM?
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H: There is a relationship between age and ToM.

(4) Is there any difference in ToM in different gender groups?

H: There is a difference in ToM in different gender groups.

(5) Do personality trait and self-esteem predict ToM?
H: Personality trait and self-esteem predict theory of mind.
(6) Is there any relationship between self-esteem and ToM in introverts?

H: There is a relationship between self-esteem and ToM in introverts.

Methods
Study design

The study was a correlational research aiming to study the relationships among
ToM, personality traits (introverts and extraverts), self-esteem and age, and was
assessed using descriptive statistics. Cause-effect relationship between self-esteem, age
and ToM was also explored. The independent variable in the study included personality
traits, age, gender and self-esteem while ToM was the dependent variable.

This study followed the two sample size formulas by Stevens (1996) as cited in
Coombs et al. (1996) and Tabachnick & Fidell (2013) as cited in Hoggartha et al. (2015).
The ideal sample size is 15 participants per predictor variables, e.g., 15 x 4 predictor
variables in the study = 60 (Stevens, 1996, as cited in Coombs et al., 1996) while the
second formula by Tabachnick & Fidell (2013) is the number of participants > 50 + (8
x number of predictor variables), e.g., 50 + (8 x 4) = 82 in the study. Snowball sampling,
a non-probability sampling method was used and there were no incentives used to

facilitate recruitment procedure.
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Participant

A total of 63 people agreed to take part in the study. The participants who failed
to either fulfil the criteria (aged over 18) or to complete both the full survey and the test
were excluded from the data analysis. After a careful examination of the data, 17 of
them were deleted due to incompletion. The final sample consisted of 46 subjects with
26 females and 20 males aged between 19 to 60 years (M = 33.24, SD = 13.18). The
demographic samples in the study only included age and gender (man, woman, non-
binary, prefer to not disclose).
Assessment

Rosenberg Self-Esteem Scale (RSE). This study used Rosenberg’s (1965a)
RSE scale to assess levels of self-esteem. RSE contains 10 items with a 4-point Likert
scale, ranging from strongly agree, agree, disagree to strongly disagree. For instance,
the participants were given a statement: I feel that I am a person of worth, at least on
an equal plane with others.” The higher the scores are, the less self-esteem one has.
Items with negative statements such as “All in all, I am inclined to feel | am a failure”
were reversed (no. 2, 5, 6, 8, 9). Rosenberg Self-Esteem Scale was reported with high
internal consistency with 0.77 (Rosenberg, 1965b) and very good reliability with alpha
coefficients ranging from 0.72 to 0.87 (Silber & Tippett, 1965; Shorkey & Whiteman,
1978). The Rosenberg Self-Esteem Scale in the current study also had excellent
reliability (o = .88).

McCroskey’s Introversion Scale. Personality traits were measured with
McCroskey’s Introversion Scale (Richmond & McCroskey, 1998) that comprises 18
items with a 5-point Likert scale, ranging from strongly disagree, disagree, are

undecided, agree to strongly agree. The participants were presented with a statement:
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“Are you inclined to keep in the background on social occasions?”. The scores range
from 12 to 60. Higher scores are indicative of higher introverted whereas the lower the
scores are the higher extraverted it is indicative of. Iltems serve as a distractor to measure
neuroticism were computed (no. 3, 6, 9, 12, 15, 17). Scores were computed followed
by 3 steps: (1) compute item 1 and 4; (2) compute item 2, 5, 7, 8, 10, 11, 13, 14, 16 and
18; (3) follow the formula of 12- step 1 + step 2. According to Eysenck (1970 &
1971). McCroskey’s Introversion Scale was also transformed into a two-level
categorical variable. The participants scored above 36 were coded into introvert while
extravert group included the participants with score below 35. It is commonly coded
into a three-level categorical (introvert, moderate and extravert group) as suggested by
Richmond and McCroskey (1998); however, in the case of a smaller sample size, a two-
level categorical variable may be more suitable as there may not be enough participants
represented in each group (Citra & Zainil, 2021). Fairly good reliability with alpha
coefficients 0.8 and 0.77 was demonstrated in Richmond & McCroskey (1998) and Wei
(2020) respectively. Within the current study, a Cronbach's alpha of .45 indicated
excellent reliability.

Reading the Mind in the Eyes test (RMET). Theory of mind ability was
assessed with the English version of the revised RMET invented by Baron-Cohen
(1995). RMET consists of 36 sets of black and white images of eye region of a male
and a female. Each set of images was presented with 4 affect words of which the word
most suitable to describe the emotion of the person on the image shall be chosen (see
Fugure 1 for example). RMET assessment provided (1) instructions; (2) explanation
of the affect words; and (3) a set of an image for practice. Responses were coded as

either correct or incorrect. Participants who selected an answer correctly within 20
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seconds gained 1 point while those who either selected an answer incorrectly or failed
to select within 20 seconds did not gain any point. The average scores are around 23 to
30. Scores above 30 show being better at reasoning others’ mental state while scores
below 23 indicate being poorer at reasoning others’ mental state. The one-year follow-
up study (Fernandez-Abascal et al. (2013) suggested a good test-retest reliability score
with 0.63. Charernboon & Lerthattasilp (2017) also reported good test-retest reliability
score with 0.92 and 0.7 for internal consistency.

Figure 1

Reading the Mind in the Eyes Test

O playful O comforting

O irritated O bored

O terrified O upset
4
O arrogant O annoyed

O joking O flustered

O desire O convinced

Procedure
This study received ethical approval from National College of Ireland Research

Ethics with ethics approval number: 1911202420118333 (see Appendix 1), and was
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conducted in accordance with the Psychological Society of Ireland’s code of ethics for
research involving human participants. Data was collected through Google Forms. Each
participant completed a consent form over digital device such as computer, and
smartphone, and was asked to tick a box to confirm that they consent to participate. The
participants were recruited in National College of Ireland, from acquaintances of the
existing subjects and social media platforms (e.g., Reddit, Facebook and Instagram)
aged between 19 to 60 years. Participation in this study was voluntary. All the
participants are not identifiable as there was no personal information collected in the
study. There was no follow-up in this study.

4 sets of data were taken for the pilot study to determine the feasibility of the
study, length of the survey and to address any potential issues. The research methods
and procedure in the study were reported to be appropriate. No modification of the
research methods or procedure was required, and therefore the data extracted to run the
pilot study remained in the final study sample size.

The duration of the study was around 10 minutes. The information sheet (see
Appendix A) and consent form (see Appendix B) were fully understood and agreed
on prior to the participation regarding the minimum length of time required to complete
the survey and the test, a requirement to answer all questions, an assurance of
anonymity and their right to withdraw at any time. The demographic samples (see
Apendix E) included gender (man, woman, non-binary, prefer to not disclose), age and

their unique code (favourite colour and the last 3 numbers of mobile phone number).

The unique code was necessary for us to connect the responses of the subjects from the
survey to RMET. The demographics, Rosenberg Self-Esteem Scale (RSE) and

McCroskey’s Introversion Scale were not timed whereas the reaction time for Reading
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the Mind in the Eyes Test (RMET) was recorded. Upon completion of the scales, the
link to RMET assessment was provided. RMET was completed on Inquisit APP which
is designed specifically for psychological and behavioural researchers for time
measurement (Millisecond, n.d.). No charge was applied for downloading the APP.
During the test, the reaction time was recorded once the first answer was picked and it
ended once the “SCORE” button was clicked. Should any discomfort happen during
the study procedure, the participants were allowed and encouraged to withdraw at any
time without any consequence. Any further help that may help reduce discomforts
caused by the participation in the study was also provided. All data were collected from
December 2024 to February 2025.
Data analysis

Data were analysed using IBM SPSS Statistics software for descriptive analysis
and advanced statistical analyses. The primary variables analysed included age and
gender. Descriptive statistics were run on age, gender, Rosenberg Self-Esteem Scale,
McCroskey’s Introversion Scale, Reading the Mind in the Eyes Test scores (correct
responses and mean reaction time). Sum scores to obtain measures of central tendency
and frequency distributions were also performed. Pearson Correlation and Spearman
rank correlation were used to examine (1) the relationship between age and theory of
mind (RMET); and (2) the relationship between self-esteem and theory of mind
(RMET) in introverts. The Independent Samples t-Test and Mann-Whitney U Test were
run to assess (1) whether theory of mind (RMET) in introverts differ from extraverts;
(2) whether there a difference for self-esteem level between introverts and extraverts;
and (3) whether there a difference for theory of mind (RMET) in different gender

groups. Standard Multiple Regression was performed to determine whether personality
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traits and self-esteem predicts theory of mind (RMET). A One-way between groups
ANOVA was used to see whether there a difference for theory of mind (RMET) in
different age groups (young adult, middle-aged adult and older adult).
Results

Descriptive statistics

The sample consisted of 46 participants, 26 females (56.5%) and 20 males
(43.5%). Young adult group (n = 27) accounted for the majority of the participants,
followed by older adult group (n = 10) and middle-aged adult group (n = 9). Regarding
McCroskey’s Introversion Scale, overall, most participants were introverted (n = 29,
63%) compared to extroverted individuals (n = 17, 37%). The complete descriptive

statistics for all categorical variables are listed in Table 1 below.

Table 1

Descriptive statistics for all categorical variables (N=46)

Variable Frequency Valid %
Gender
Man 20 43.5
Woman 26 56.5
Age Group
Young adult 27

58.7

Middle-aged adult
9 19.6
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Older Adult 10 21.7

McCroskey’s Introversion Scale Categorical

Introvert 29 63

Extravert 17 37

The descriptive details from the primary continuous variables involved in the
study including age, Rosenberg Self-Esteem Scale, McCroskey’s Introversion Scale,
Reading the Mind in the Eyes Test knowns as RMET (correct responses and reaction
time) were performed. The age of participants ranged from 19 to 60 (M=33.24,
SD=13.18). Means (M), Standard Deviations (SD) and Range were obtained, along with
tests of normality. Due to a small sample size in this study, a Shapiro-Wilk test was
performed to determine whether the continuous variables were normally distributed.
Preliminary analysis performed on the data indicated that McCroskey’s Introversion
Scale (W = .98, p > .62) and correct responses of RMET (W = .99, p > .81) met the
assumptions of normality. The histograms obtained also suggested a normally
distribution. However, a violation of normality of assumption was reported for both
Rosenberg Self-Esteem Scale (W = .93, p <.01) and mean reaction time of RMET (W
= .47, p < .00). The histogram showed a highly positive skewed distribution for
Rosenberg Self-Esteem Scale with most values clustering around the left tail,
suggesting more smaller values. Although mean reaction time of RMET also
approximated a positive skewness in the histogram, a less stretch toward left tail was

spotted. Histograms for the variables are presented in Appendix J. Non-parametric
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tests were used in response to violations of normality. The results for all continuous

variables are presented below in Table 2.

Table 2

Descriptive statistics for all continuous variables (N=46)

Variable M [95% ClI] SD Range
Age 33.24[29.32, 37.15] 13.18 19-60
Rosenberg Self-Esteem 20.72 [19.08, 22.36] 5.53 13-34
Scale
McCroskey’s Introversion ~ 38.39[35.35, 41.43] 10.25
Scale 18-58
Correct responses 23.22[21.83, 24.6] 4.67 11-34
Mean reaction time
fon 8431.73[5095.69, 11767.78] 11233.87 2762.52-58930.14

Inferential statistics

Hypothesis 1

A Mann Whitney U Test was conducted to compare reaction time of RMET

between introverts and extraverts. There was no significant difference in reaction time

of introverts (Md = 5163, n = 29) and extraverts (Md = 4977.27,n =17), U =215,z =

-.72, p = .473 with small effect size (r = .11).
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An independent samples t-test was then conducted to investigate differences in
correct responses of RMET between introverts and extraverts. Preliminary analyses
were performed to ensure no violation of homogeneity of variance. The Levene's test
for equality of variances (p > .05) indicated homogeneity of variances between groups.
A non-statistically significant difference in scores between introverts (M = 24.07, SD =
4.39) and extraverts (M = 21.76, SD = 4.89) was reported, t(44) = -1.65, p = .107.
Results therefore indicated that the amount of correct responses of RMET in introverts
did not differ from extraverts although a medium effect size was reported (Cohen’s d =

.50). The results for an independent sample t-test are presented in Table 3 below.

Table 3

Group difference between introverts and extraverts for correct responses of RMET

Introverts Extraverts

M SD n M SD n df p 95%ClI

Correct 2407 439 29 21.76 489 17 -1.65 -2.89 -5.124, 515

response

Hypothesis 2

A Mann Whitney U Test was conducted to compare levels of self-esteem
between introverts and extraverts. There was a significant difference in self-esteem
level between introverts (Md = 18, n = 29) and extraverts (Md = 23, n = 17), U = 114,
z=-3.02, p <.05. Introverts had a higher level of self-esteem than extraverts. Medium

to large effect size was observed (r = 0.45).
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Hypothesis 3

A Spearman’s correlation was performed to evaluate the relationship
between age and mean reaction time of RMET. The relationship between age and
reaction time was not significant, rs(44) =.134 (4), p = .376. A Pearson’s correlation
coefficient was used to assess the relationship between age and correct responses of
RMET. A non-statistically significantly negative relationship between age and correct
responses of RMET was reported (r = -.06, n = 46, p = .718) although approximately

24% variance that the two variables share was indicated.

A one-way between groups ANOVA was then conducted to determine if there
were age group difference in both mean reaction time of and correct responses of
RMET. Participants were divided into three groups according to their age (young adult
= 18-30; middle-aged adult = 31-45; and older adult = 46 and above). The tests of
homogeneity of variance were in an acceptable range for both mean reaction time of
and correct responses of RMET (p > .05). There difference in both mean reaction time
of RMET (F (2, 43) = 1.45, p = .245) and correct responses of RMET (F (2, 43) = .03,
p = .97) for three age groups was not to a statistically significance level, However, the
effect size for mean reaction time of RMET in three groups (eta squared = .06) indicated
a medium difference while very small effect size was reported for correct responses of
RMET (eta squared =.001).

Hypothesis 4

A Mann Whitney U Test was conducted to compare reaction time of RMET

between males and females. A significant difference in reaction time between males

(Md = 3805.01, n = 20) and females (Md = 6163.33, n = 26) was found, U = 356, z =
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.31, p = .033. Males had faster reaction time than females. The effect was strong and

large (r = 2.13).

Following the Mann Whitney U Test, correct responses of RMET between
males and females was investigated through an independent sample t-test. The amount
of correct responses in male (M = 22.6, SD = 4.33) did not significantly differ from
females (M = 23.69, SD = 4.94), t(-.78) = 44, p = .437 with a small effect size (Cohen’s

d =-.233). The results for an independent sample t-test are presented in Table 4 below.

Table 4

Group difference between males and females for correct responses of RMET

Males Females

M SD n M SD n df p 95%ClI

Correct 226 433 20 2369 494 26 44 437 -3.901, 1.717

response

Hypothesis 5

Multiple Regression Analysis was performed to investigate whether mean
reaction time of RMET was predicted by personality traits and self-esteem. Preliminary
analyses were conducted to check the assumptions of normality, linearity, and
homoscedasticity. The value of the correlations between the predictor variables was in
an acceptable range (< 0.9), showing no violation of multilinearity whereas the value
of the correlations between the criterion and predictor variables indicated a possible
violation of multilinearity (> 0.3). The correlations between the predictor variables and

criterion variable are presented in Table 5 below. However, other tests for
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multicollinearity indicated that all Tolerance and VIF values were in an acceptable
range. Although the P-P plot showed a non-linearity, the scatterplot demonstrated
standardised residual within acceptable range, suggesting no outliers. Irrespective of
few violations of the assumptions, the data in the study met most of the assumptions.
While it is common to observe few violated assumptions when running Multiple
Regression Analysis and it is less sensitive compared to correlation coefficient analysis,

the validity of the results shall not be affected (Laerd Statistics, n.d.).

Table 5

Inter-correlations (Pearson’s r) between mean reaction time of RMET, and personality

traits and self-esteem

Variable 1. 2. 3.

1. Mean reaction time of RMET -

2. Personality traits -.09 -

3. Self-esteem .03 -.69 -

Since no a priori hypotheses had been made to determine the order of entry of
the variables, a direct method was used for the analysis. The two predictors only
explained 1.1% of variance in reaction time of RMET (F(2, 43) = .24, p =.789). Despite
the fact that both two personality traits (B = -.14) and self-esteem (B = -.07) had a
negative relationship with mean reaction time of RMET (see Table 6 for full details),
all two variables included in the model did not uniquely predict mean reaction time of

RMET to a statistically significant degree.
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Table 6

Multiple regression model predicting mean reaction time of RMET

Variable R? B SE B t p
Model 011

Personality traits -153.89  229.94 -14 -.67 507
Self-esteem -145.12  425.74 -.07 -.34 735

Multiple Regression Analysis was also run to examine whether personality traits
and self-esteem predicted correct responses of RMET. Preliminary analyses were
conducted to assess the assumptions of normality, linearity, and homoscedasticity. With
regard to multilinearity, the correlations between the predictor variables were less than
0.3, showing no violation, however, the correlations between the criterion and predictor
variables indicated a possible violation of multilinearity (> 0.3). The correlations
between the predictor variables and criterion variable are presented in Table 7 below.
However, other tests for multicollinearity indicated that all Tolerance and VIF values
were in an acceptable range. Both the P-P plot and the scatterplot indicated a linearity
and rectangular distribution respectively. Regardless of less centred standardised
residual, it was within acceptable range, suggesting no outliers. Overall, the preliminary
analyses indicated that only one assumption was not met. Since its low sensitivity, the

results from Multiple Regression Analysis shall be valid.

Table 7
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Inter-correlations (Pearson’s r) between correct responses of RMET, and personality

traits and self-esteem

Variable 1. 2. 3.

1. Correct responses of RMET -

2. Personality traits 24 -

3. Self-esteem -.18 -.69 -

Since no a priori hypotheses had been made to determine the order of entry of
the variables, a direct method was used for the analysis. The two predictors explained
56% of variance in correct responses of RMET (F(2, 43) = 1.264, p = .293). Personality
traits (B = .22) had a positive relationship with correct responses of RMET while a
negative relationship reported for self-esteem ( = -.03) (see Table 8 for full details).
Nevertheless, all two variables included in the model were not found to significantly

uniquely predict correct responses of RMET.

Table 8

Multiple regression model predicting correct responses of RMET

Variable R? B SE B t p
Model .056

Personality traits A .09 22 1.07 293
Self-esteem -.02 A7 -.03 -12 .905
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Hypothesis 6

A Spearman's rank-order correlation was run to determine the relationship
between self-esteem and mean reaction of RMET in introverts. The relationship
between self-esteem and reaction timein introverts was not significant, rs(27)
=.316, p = .095. Next, a Pearson’s correlation coefficient was performed to assess the
relationship between self-esteem and correct responses of RMET in introverts. The
results did not suggest a statistically significant relationship between self-esteem and
correct responses of RMET in introverts (r = -.05, n = 29, p = .784) although the two

variables shared approximately 28% variance.

Discussion

The association between self-esteem, personality traits and ToM was explored
in the current study. The purpose of this study was to gain a better understanding of to
what extent personality traits and self-esteem may have an impact on ToM by assessing
the relationship between self-esteem level and personality traits (introverts and
extraverts); assessing ToM in males and females; and defining whether ToM improves
when one gets older. The study sought to provide the importance of understanding
individual difference in regard to personality since being able to imagine and resonate
what others are feeling is an integral skill as social animals. We hypothesised that (1)
there is a difference in ToM between extraverts and introverts; (2) there is a difference
in self-esteem level between extraverts and introverts; (3) there is a relationship
between age and ToM; (4) there is a difference in ToM in different gender groups; (5)
personality traits and self-esteem predict ToM; and (6) there is a relationship between

self-esteem and ToM in introverts.
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In support of the first hypothesis, the results showed that neither reaction time
and the number of correctly identified emotions in extraverts nor in introverts differ,
indicating that ToM ability may not be predicted by personality traits. Due to the
underpowered sample size in the current study, the chance of detecting a true effect was
reduced (Collins & Watt, 2021). Furthermore, the current study design may have
influenced the interpretation of the results. Measuring one’s ToM based on personality
traits may be oversimplified. Jung (1921) as cited in Petric (2022) believed that the
difference between introverts and extraverts is defined by one’s expression of their
energy level. Introverts tend to obtain energy in alone time, however, it does not
necessarily imply they lack social skills or have fears for social situations (Petric, 2022)
that are said to be related to impediment to ToM (Schmitgen et al., 2016). Socialisation
may be valued as much as by introverts as to extraverts whereas introverts are more
likely to prefer to spare some time to work on their inner thoughts as part of their
recharging process (Davis et al., 2024). Thus, we feel that exclusion of other potential
factors in the current study should be added to the research limitation.

Nonetheless, in our sample, introverts had slightly longer reaction time and
more correctly identified emotions. Few plausible explanations are proposed. First,
according to the past paper by Fishman et al. (2011), brain sensitivity in introverted
individuals tend to be lower during facial stimulation processing, leading to longer
reaction time to process facial stimuli. Introverts also think deeply and approach things
in an analytic manner through different angles (Sovinee-Dyroff, 2023). Evidently, there
are more acetylcholine receptors in introverts, which predisposes them to engage in
deep thinking (Chatterjee & Kacker, 2020; Rodrigues et al., 2024). Additionally,

introverts take a long Acetylcholine pathway, allowing stimuli travel to different parts
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of brains. (Picciotto et al., 2012). However, to date, there has been little or no research
that attempted to examine the relationship between ToM and personality traits in adults
(Peischetal., 2025; Valdes et a., 2025). In sum, introverts are not associated with poorer
ToM as proposed in Fishman et al. (2011) whereas it is interesting that our findings
showed that introverts had a significant higher level of self-esteem than extraverts.
The second hypothesis was supported by the results, suggesting there was a
difference in self-esteem level in personality traits. Introverts reported to have better
self-esteem. The medium-to-large effect size observed in the study showed its high
strength in the difference between introverts and extraverts. The results may strongly
imply that self-esteem may moderate the relationship between personality traits and
ToM. This pattern of results is consistent with the previous literature (Forest & Wood,
2012; Lee & Robbins, 1998; Passanisi et al., 2015). Hence, we also posit that a higher
rate of correct responses in introverts in our sample, as previously mentioned regarding
our first hypothesis, may have been under the influence of a higher level of self-esteem.
However, the data from the current study failed to produce a statistically
significant relationship between age and mean reaction time in response to the third
hypothesis. There was no relationship between age and reaction time, and between age
and the number of correctly identified emotions, suggesting that age difference may not
have an impact on ToM. The results are inconsistent with the previous literature (Flavell
etal., 1981; Frick et al., 2014; Sodian et al., 2007; Wade et al., 2018). We also divided
the participants into three different age groups as suggested by De Lillo & Ferguson
(2023), Henry et al. (2013) and Sharp et al. (2006). The results contradicted the claim
that young adults to middle-aged adults (around 25 to 60) have a better performance in

emotion identification than older adults (De Lillo & Ferguson, 2023; Henry et al., 2013).
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One explanation is that the majority of our participants fell into young adult group,
which made it difficult to compare with the other two groups. On top of that, a lack of
proportion in the three groups may have brought about the contradicting results. This
is the first study that investigated the relationship between age and ToM especially in
relation to facial recognition, and therefore further evidence is sought-after before a full
understanding of the extent of the relationship is established.

The results of the present study supported the fourth hypothesis that gender
difference was found to have a statistically significant influence on reaction time. Men
responded 1.5 times faster than women with a large effect size that was indicative of a
substantial difference in gender. Surprisingly, the rate of correct emotion identifications
in men was nearly as identical as in women. The results found no difference in correct
emotion identifications between gender. This is to say the chance to correctly identify
the emotional state of others may be equal in men and women while less time is required
for men to do so. The difference in reaction time in gender may be possibly elucidated
by several studies (Bayliss et al., 2005; Lutchmaya et al., 2002; Marschner et al., 2015;
Yee et al., 2007). The studies evinced women being associated with a prolonged eye
gaze than men. The difference is even observed in infant stage (Lutchmaya et al., 2002).
Irrespective of the non-significant results in the rate of correct responses in gender, a
slightly higher score in women was observed in our sample. Which may infer type 2
error resulting from a small size in the current study (Lakens, 2022). Besides, after
comparing the current study to the previous papers (Arango-Tobéna et al., 2020;
Kirkland et al., 2013; McDonald & Kanske, 2023) that also showed non-significant
results, a common weakness identified such as failure to specify the impact of different

race. Facial expressions from members of one’s own race may be more likely to be
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correctly identified (Yeung, 2022). On top of that, the current study did not consider
cultural difference into account. Cultures where gender roles are more reserved may
have an impact on social life of different genders and how stimuli are interpreted
(Loffler & Greitemeyer, 2023). In regards to our key finding, significantly faster
reaction time in males pertaining to facial recognition in the current study offers a new
insight into gender difference in ToM since this is the first evidence.

With regards to the fifth hypothesis, the results did not evidently find personality
traits or self-esteem to be a predictor of ToM to a significant level. Regardless of non-
significant results, less reaction time was observed in both introverted participants and
in the lower self-esteem participants as expected by the past papers (Harris & Orth,
2019; Nussbaum, 2002; Schmidt and Fox, 1995; Schmitgen et al, 2016; Tuovinen et
al., 2020; Wood et al., 2003). Interestingly, a higher rate of correct responses was found
in the participants with lower self-esteem, which may raise an intriguing question in
future studies: whether the interaction between self-esteem and personality traits play
an important role in predicting ToM. The participants who had a higher rate of correctly
identified emotions tended to lean forward to introvert personality, which may be
associated with a significantly higher level of self-esteem found in introverts as
previously suggested. The earlier evidence also demonstrated that introverts with a
higher level of self-esteem may predict better TOM in contrast to introverts with a lower
level of self-esteem (Nussbaum, 2002; Schmidt and Fox, 1995; Tuovinen et al., 2020).

In support of the sixth hypothesis, there was no relationship between self-esteem
ToM in introverts. As suggested by the results, neither reaction time nor correctly
identified emotions in introverts was associated with self-esteem. Our analysis and

study design may have limited the exploration of the findings. For example, with such



37
DOES PERSONALITY AND SELF-ESTEEM INFLUENCE THOERY OF MIND

CONSIDERING AGE AND GENDER
a small sample size within introvert group in the current study, the likelihood of a larger
number of the introverts fell on one side of the spectrum (low or high self-esteem) is
higher. It may have been advantageous to recode self-esteem into a nominal variable
(high self-esteem and low self-esteem) and assess the difference in ToM between
introverted participants with high self-esteem and introverted participants with low self-
esteem.
Limitations

Apart from a number of aforementioned limitations proposed in response to the
hypothesises, there are several other limitations in general that should be outlined. First,
Reading the Mind in the Eyes Test, a non-ecological test used in the current study may
not be applied to real life settings. For instance, individuals may have a higher
sensitivity to subtle differences in emotions in person (Navarra-Ventura et al., 2017).
Participants may have been consciously aware of they were being tested, affecting how
they reacted to the images. Furthermore, the sample images were presented in a black
and white form and only Caucasians were included in the sample images. Plus, some
of the words shown in the test are not commonly used (e.g., aghast and incredulous). It
may be difficult for participants who are non-native English speakers or who are
unfamiliar with faces of Caucasians to correctly choose the right answers. Another
potential limitation is that McCroskey’s Introversion Scale used in the current study
may not be a satisfactory measure of extraversion. Higher scores indicate introversion,
however, whether lower scores imply extraversion may be questioned or is it merely
indicative of “low in introversion”? Notwithstanding, our sample size in female and
male group was proportionally distributed, young adult group accounted for the

majority of our sample, resulting in difficulty in finding a true effect of age on ToM. It
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is also worth mentioning that the convenience snowball sampling method used in the
current study gave rise to limited generalisability and sample bias as it is a non-
probability sampling (Emerson, 2015).
Future research

Considering the limitations within the current study, much work remains to be
done before a full understanding is established. In terms of the issues of RMET
suggested above, future studies may opt Multiracial Reading the Mind in the Eyes Test
(MRMET), that contains coloured sample images (Kim et al., 2024). Alternatively, a
full face version test may be adapted. Although eyes are crucial in the matter of
processing emotions of others, merely focusing on eyes could reduce one’s sensitivity
considering the dynamic nature of complexity of facial expressions (Franca et al., 2023).
Ethnicity of participants may be recorded and therefore reaction time and correct
response rate of each set of sample images may be assessed and compared while
considering the ethnicity of the models in the sample images. Further investigation on
the difference in reaction time and correct response rate in female and male considering
the gender of the models in the sample images is advised. Females may only exhibit a
higher rate of correct responses when the models being presented are females as well
(Hausinger et al., 2025). It would be also useful to extend the current findings by
examining gender difference in sensitivity to types of emotions (e.g., positive, neutral,
negative, etc). Next, to address the issues regarding ambiguity of personality traits as
noted in our limitations, a more sophisticated and dimensional measurement is highly
encouraged for future research. What’s more, future research could examine the
potential cofounding variables such as social anxiety level. Such research could

contribute to identifying to what extent types of personality traits influence ToM
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concerning the potential cofounding variables. For instance, avoidance of social
situations that is possibly associated with deteriorated ToM (Schmitgen et al., 2016)
may be more likely to be predicted by high levels of social anxiety rather than
personality trait itself (Heeren & McNally, 2018; Laldinpuii et al., 2024). Furthermore,
as the present study suggests that self-esteem may moderate the influence of personality
traits on ToM, however, there is no current research that sheds light on the influence.
Hence, future studies may seek to fill this gap. The current study represents a first
attempt to suggest that males may have faster reaction time to identify the emotional
state of others. We feel that further research to support the evidence is strongly needed.
Implications

Despite these limitations, these results suggest some potential intervention
implications. The current study highlights the importance of further investigation on
the influence of personality traits on ToM. This study did not evidently evince worsened
ToM in introverts as suggested in previous study (Fishman et al., 2011). Stereotypes
toward introverts often blind people to see their strengths (Jacobs, 2014). What they
can offer may be underestimated. Introverts tend to be well-thought out persons (Cain
et al., 2016), and hence, they may be a great influence in workplace, relationships, etc
(Barnes & Stewart, 2022). For example, an introverted workplace leader may be
excellent at guiding others by observing subtle changes in behaviours of individuals
around them. They also tend to be a good listener, more reflective and have good
problem-solving skills (Blevins et al., 2022; Hagen et al., 2023). In this regard, the
current study believes that ToM of introverts may be more enhanced. Eliminating these
stereotypes by understanding their strengths may promote more equality in our society

today.
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Although this study found a difference in self-esteem between introverts and
extraverts, further research examining its impact on ToM is needed. Supposing that
self-esteem serves as a moderator in the relationship between personality traits and
ToM, it may shift focus to how self-esteem can be improved since ToM has a huge
impact on our social life (Julie et al., 2015) and one’s social life is said to correlate with
self-esteem (Passanisi et al., 2015). For instance, self-esteem could be improved
through education system, e.g., changes in teaching methods that can be tailored to suit
students such as students with disabilities. Another case in point to enhance self-esteem
through education would be reducing class size. Highly introverted students may
benefit more from a small size class where they feel more comfortable flexing their
muscles.

Conclusion

To the best of our knowledge, this study is first study on the influence of self-
esteem and personality traits on ToM in adults considering age and gender. In sum, the
current study finds introverts do not have poorer ToM but are associated with higher
levels of self-esteem. However, self-esteem and personality traits alone does not predict
ToM. In this regard, we propose that self-esteem may moderate the influence of ToM
in introverts. With regards to age, this study expands the current understanding of the
relationship between age and social inference. Our findings suggest that age is not
associated with ToM. Even in introverts, an increase in age does not associate with an
increase in ToM. However, replications of this study are recommended thanks to a lack
of evidence to date. In terms of gender, males and females do not differ in ToM but in
reaction time of males is significantly shorter during ToM test. The findings do not

corroborate the current evidence that shows females have more advanced ToM. This
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study highlights the importance of self-esteem that may have an impact on ToM among
different personality traits. Future studies are encouraged to provide a deeper
understanding of the relationship between self-esteem and ToM in personality traits

while examining the influence of age and gender.
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Appendix A

Participant Information Sheet

Does personality and self-esteem influence theory of mind considering age and
gender?

You are being invited to take part in a research study. Before deciding whether to take
part, please take the time to read this document, which explains why the research is
being done and what it would involve for you. If you have any questions about the
information provided, please do not hesitate to contact me using the details at the end

of this sheet.

What is this study about?

| am Yi Lin Tsai, a final year student in the BA in Psychology programme at National
College of Ireland. I am undertaking this research study, Do personality and self-
esteem influence theory of mind considering age and gender, as part of my
undergraduate project. This research is focused on how personality traits and self-
esteem influence one’s theory of mind ability.

Who has approved this study?

This study has been reviewed and received ethical approval from National College of
Ireland Research Ethics Committee. You may have a copy of this approval if you

request it and the approval no. from National College of Ireland is XXX.

What will be taking part in this study?

The minimum duration of the study is around 20 minutes. However, you will be
allowed to take as much time as you would like to for the first 2 sections. In section 3
(RMET), you will have to click the link in which you will be brought to the Reading
the Mind Test. It will be timed once the first answer is picked and the timer will end
once you click the “SCORE” button.

Upon the completion of the consent form, you will be asked to complete the

demographics including age and gender before proceeding to the 10-item Rosenberg
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Self-Esteem Likert Scale and the 18-item Introversion Likert Scale. After completing
both the scales, you will be brought to The Reading Mind in the Eyes Test by clicking
the link provided. The test consists of 36 eyes photos. You are required to choose 1
out of 4 potential answers that presents a word describing what the person in the
photo may be feeling. You will have 20 seconds to answer for each photo. Failure to
complete within 20 seconds will be coded as incorrect. There will be no follow-up in
this study.

If you decide to take part in this study, you will be asked to

e Complete an online questionnaire related to demographics including age and
gender, followed by Rosenberg Self-Esteem Scale and McCroskey’s Introversion
Scale (total of 28 items)

e Complete Reading the Mind in the Eyes test (RMET, 36 items)

Who can take part?
e Aged over 18
Do I have to take part?

Participation in this study is voluntary; you do not have to take part, and a decision
not to take part will have no consequences for you. If you do decide to take part, you

can withdraw from participation at any time.

However, once you have submitted your questionnaire, it will not be possible to
withdraw your data from the study, because the questionnaire is anonymous and

individual responses cannot be identified.
What are the possible risks and benefits of taking part?

There is a small risk that some of the questions contained within this survey may
cause mild distress for some participants, especially for individuals who have ever
experienced social anxiety, identity crisis and insecurity. However, it is highly
unlikely due to no sensitive images or personal/private questions. If you experience

this, you are free to discontinue participation and exit the questionnaire without any
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consequence. Contact information for relevant support services are also provided at

the end of the questionnaire.

Despite no direct benefits for your participation, you will be greatly appreciated for
your time. Your participation may help us shift focus to the importance of
understanding people that are different from us and promoting social-friendly

environment.
Will taking part be confidential and what will happen to my data?

o All data will be treated in the strictest confidence and will be anonymised. As this is
a quantitative study, it will not contain any information that could identify the

participant or any other individua.

¢ Responses to the questionnaire will be stored securely in a password
protected/encrypted file on the researcher’s computer in line with NCI’s data retention
policy. Only the researcher and their supervisor will have access to the data. Data will

be retained for 5 years in accordance with the NCI data retention policy.

e It is envisaged that anonymised data will also be uploaded to a secondary data
repository to facilitate validation and replication, in line with Open Science best

practice and conventions.
What will happen to the results of the study?

e The results of this study will be presented in my final dissertation, which will be

submitted to National College of Ireland.

e The results of this study may also be presented at conferences or be published at

academic journal platforms.
Who should you contact for further information?
If you need any further information, you can contact me or my supervisor:

e Yi Lin Tsai
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X20118333@student.ncirl.ie

e Dr. Michelle Kelly

michelle.kelly@ncirl.ie


mailto:X20118333@student.ncirl.ie
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Appendix B

Consent form

Please carefully read the information below and tick the box at the end if you agree

* | agree to participate in Yi Lin Tsai’s research study titled Does personality and self-
esteem influence theory of mind considering age and gender?

* The purpose and nature of the study has been explained to me in writing. I’ve been
able to ask questions, which were answered satisfactorily.

 The method proposed for this research project has been approved in principle by the
Departmental Ethics Committee, which means that the Committee does not have
concerns about the procedure itself as detailed. It is, however, the above-named
reasearcher’s responsibility to adhere to ethical guidelines in their dealings with
participants and the collection and handling of data.

« If I have any concerns about participation, I understand that I may refuse to
participate or withdraw at any stage by exiting my browser.

* [ understand that once my participation has ended, that I cannot withdraw my data as
it will be fully anonymised.

* [ have been informed as to the general nature of the study and agree voluntarily to
participate.

* All data from the study will be treated confidentially. The data from all participants
will be compiled, analysed, and submitted in a report to the Psychology Department
in the School of Business.

* [ understand that my data will be retained and managed in accordance with the NCI
data retention policy, and that my anonymised data may be archived on an online data
repository and may be used for secondary data analysis. No participants data will be
identifiable at any point.

* At the conclusion of my participation, any questions or concerns | have will be fully
addressed.

Your Agreement of Participation

1 1 have read all the information stated above and am willing to participate in the
study
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Appendix C

Debrief Sheet

Does personality and self-esteem influence theory of mind considering
age and gender?

Thank you for your time.

Each participant’s involvement will be helpful for gaining further insight
into understanding to what extent that personality traits and self-esteem
may have an impact on theory of mind. The study aims to draw attentions
on the importance of understanding people that are different from us.
Being able to imagine what others are feeling is an essential skill for
human beings as we are social animals.

The aims of this study are to understand the relationship of self-esteem
level between introverts and extraverts; to assess ToM ability in both
genders; and to define whether ToM ability improves when ones get older.

All data will be treated in the strictest confidence and will be stored
securely in an encrypted file. Data will be retained for 5 years in
accordance with the NCI data retention policy. Nevertheless, there will not
be any information that could potentially identify the participant or any
other individual.

o If you wish to uninstall Inquisit Web, please follow the instructions
below:

Open the "Programs and Features" applet in Windows Control Panel
(called "Add/Remove Programs™ in Windows XP).

Search for the entry with "Inquisit 5 Player", "Inquisit 6 Player"”, or
"Inquisit7 Player" in the programs list. If you find it, double-click to
uninstall.

eIn the event of anxiety, distress or discomfort, you may contact:

e Anxiety Helpline Ireland

https://www.samaritans.org/ireland/samaritans-ireland/

e 24-hour helpline
1800-901-909

e Online chat available from 8PM-12AM


https://www.samaritans.org/ireland/samaritans-ireland/
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https://direct.lc.chat/12408609/

If you wish to contact me for any further information or issue, you can
contact:

e Yi Lin Tsai

X20118333@student.ncirl.ie
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Appendix D
SPSS data coding numbers and names

1. Reading the Mind in the Eyes Test — (1) Mean reaction time = meanRT
(2) Correct response = countCorr

2. Rosenberg Self-Esteem Scale (RSS) — higher scores = lower self-esteem

3. McCroskey’s Introversion Scale (IS) — higher scores = more introverted
4. McCroskey’s Introversion categorical (IS_Categorical) — Extravert =1,
Introvert = 2

5. Gender — Males = 1, Female = 2

6. Age_group — Young adult = 1, Middle-aged adult = 2, Older adult =3
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Appendix E

Demographics

Demographics 1

Gender *

O Man
O woman

(O Non-binary

(O Peferto not disclose

O Other:

Age *

Your answer

Demoghaphics 2

You are now asked to create your own unique code that only you can identify. You will be
asked to enter this code in the second part of this research so it is important that it is
something that you will remember. Please see instructions below.

For your unique code please enter a combination of your favourite colour and the *
last 3 numbers of your mobile phone number.

Your answer
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Rosenberg Self-Esteem Scale

Appendix F

(https://doi.org/10.1037/t01038-000)

10.

STATEMENT

I feel that I am a person of
worth, at least on an equal
plane with others.

I feel that I have a number
of good qualities..

All in all, T am inclined to
feel that I am a failure.

I am able to do things as
well as most other people.

I feel I do not have much
to be proud of.

I take a positive attitude
toward myself.

On the whole, I am
satisfied with myself.

I wish I could have more
respect for myself.

I certainly feel useless at
times.

At times I think I am no
good at all.

Strongly Agree

O

Agree

O

Disagree

O

Strongly
Disagree

O


https://psycnet.apa.org/doi/10.1037/t01038-000
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Appendix G
McCroskey’s Introversion Scale

(https://www.jamescmccroskey.com/measures/introversion.htm)

Strongly Disagree  Disagree Neutral Agree Strongly Agree
1 2 3 4 5

____1. Are you inclined to keep in the background on social occasions?

2. Do you like to mix socially with people?

3. Do you sometimes feel happy. sometimes depressed, without any apparent reason?

4. Are you inclined to limit your acquaintances to a select few?

5. Do you like to have many social engagements?

6. Do you have frequent ups and downs in mood, either with or without apparent cause?

7. Would you rate yourself as a happy-go-lucky individual?

8. Can you usually let yourself go and have a good time at a party?

9. Are you inclined to be moody?

10. Would you be very unhappy if you were prevented from making numerous social
contacts?

__11. Do you usually take the initiative in making new friends?

12. Does your mind often wander while you are trying to concentrate?

13. Do you like to play pranks upon others?

14. Are you usually a “good mixer?”

15. Are you sometimes bubbling over with energy and sometimes very sluggish?
16. Do you often “have the time of your life” at social affairs?

17. Are you frequently “lost in thought™ even when you should be taking part in a

conversation?

18. Do you derive more satisfaction from social activities than from anything else?


https://www.jamescmccroskey.com/measures/introversion.htm
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Appendix H
Reading the Mind in the Eyes test

(https://embrace-autism.com/reading-the-mind-in-the-eyes-test/)

O playful O comforting

O irritated O bored

O terrified O upset

-

O arrogant O annoyed

O joking O flustered

O desire O convinced


https://embrace-autism.com/reading-the-mind-in-the-eyes-test/
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Appendix J
Histogram for self-esteem scale
Histogram — Normal
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Std. Dev. = 5528
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Histogram — Mormal

12 Mean = 23.22
Std. Dev. = 4,665
N=46

=)

Frequency

countCorr

Histogram for the mean reaction time of RMET

Histogram — Normal

25
Mean = 5431 7349475623700

Std. Dev. = 11233.8724546104110
N =46

Frequency

0000000000000°

0000000000000 0000 1
0000000000000 00002
0000000000000 0000E
0000000000000 0000F
0000000000000 00005
0000000000000 00009

meanRT



