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Abstract 

Despite a general increase in awareness of gender stereotypes, they continue to persist. The 

gender brilliance stereotype portrays men as more brilliant than women. Furthermore, the 

field-specific ability hypothesis suggests that certain subjects, such as mathematics or physics, 

are perceived to require brilliance for success, resulting in a low representation of women in 

these domains, with many of them feeling like they do not belong. Researchers have proposed 

that the gender brilliance stereotype, when combined with field-specific ability beliefs, 

contributes to female students’ low sense of belonging. However, this theory has yet to be 

investigated. Additionally, researchers have proposed that the relationship between students’ 

field-specific ability beliefs and sense of belonging may be mediated by their growth 

mindsets. To resolve uncertainties in existing research and identify potential avenues for 

future interventions, a 26-item questionnaire was administered to 614 participants, comprising 

three separate scales and the Implicit Association Test (IAT). Of the participants, 67.3% 

identified as female. The findings suggest that field-specific ability beliefs negatively affect 

female, but not male, students’ sense of belonging. However, this relationship is neither 

moderated by the gender brilliance stereotype nor mediated by growth mindsets. Furthermore, 

the results indicate a negative correlation between field-specific ability beliefs and growth 

mindsets. The findings suggest that field-specific ability beliefs are likely to be crucial 

indicators of female students’ sense of belonging and should be a focus of future 

interventions. Combining interventions aimed at brilliance beliefs and growth mindsets could 

significantly enhance the effectiveness of these initiatives. Additionally, future research 

should prioritise the development of valid implicit gender stereotype measures. 

 Keywords: gender brilliance stereotype, field-specific ability beliefs, growth mindset, 

sense of belonging, university students 
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Students’ Sense of Belonging to Their Academic Community: Associations with the 

Gender Brilliance Stereotype, Field-Specific Ability Beliefs, and Growth Mindsets 

"I hadn’t been aware that there were doors closed to me until I started knocking on them." 

This sentiment, shared by Gertrude B. Elion, a prominent biochemist and pharmacologist of 

the 20th century, resonates with the challenges faced by women in academia during her era 

(Corless, 2019). She stands as one of the few female role models from that time. Have these 

adversities changed since then, or do women still encounter “closed doors” in professional 

settings? Furthermore, is gender segregation solely confined to scientific fields such as 

biochemistry or pharmacology, as experienced by Gertrude B. Elion? The latter question can 

be negated, as several studies demonstrate women’s underrepresentation in various fields 

beyond the sciences, such as economics and philosophy (Leslie et al., 2015). The 

contemporary evidence points to ongoing gender segregation, with female students frequently 

experiencing feelings of alienation in their fields despite their actual abilities (e.g., Good et 

al., 2012). The Gender Social Norms Index (GSNI) is a review of global data which highlights 

continuing challenges for women in their professional journeys. It reflects biases held by 85% 

of the population and indicates that 90% of men and women hold some form of bias against 

women. Nearly half of the global population believes that men are better political leaders and 

two out of five people believe that men make better business executives (United Nations 

Development Programme, 2023). In 2020, only 10 out of 193 heads of government 

worldwide were female. Additionally, women held less than 24% of parliamentary seats 

worldwide and less than 6% of CEO positions in S&P 500 companies, which are the 500 

largest publicly traded companies in the United States (United Nations Development 

Programme, 2020). Finally, by 2023, women constituted only 33.8% of board members in the 

EU’s largest publicly listed companies (European Commission, 2024). The limited presence 

of women in high-ranking roles reflects a widespread societal problem that is also evident in 

education, where female students often deal with distinct challenges and uncertainties 

(Deiglmayr et al., 2019; Steffens et al., 2010). Negative stereotypes about women may 

contribute to a low sense of belonging, potentially leading to higher dropout rates or scarce 

representation in certain fields. This thesis will delve into a critical stereotype: the gender 

brilliance stereotype, which posits that men are more often born with innate brilliance or high 

intellectual ability than women (e.g., Storage et al., 2020). Furthermore, certain fields are 

perceived to necessitate innate brilliance for success (e.g., mathematics), correlating with a 

lower representation of women in these fields (e.g., Leslie et al., 2015). Identifying and 
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understanding the mechanisms underlying women’s diminished sense of belonging in 

universities is crucial for developing intervention programmes that cultivate a more inclusive 

environment for women in specific disciplines. Hence, this thesis will explore factors 

associated with students’ sense of belonging, focusing on the roles of field-specific ability 

beliefs, intelligence mindsets, and the gender brilliance stereotype. 

Theoretical Overview 

Gender Disparity in Universities 

Although women are overrepresented in tertiary education, their representation declines as 

they progress through scientific careers. In 2022, female students constituted over half 

(54.2%) of the student population at Austrian universities (Bundesministerium für Bildung, 

Wissenschaft und Forschung, 2023). However, despite this strong presence, fewer women 

were enrolled in doctoral programmes (45.7%). Furthermore, women accounted for only 

44.7% of post-docs (grade C academic staff), 38.1% of senior researchers (grade B academic 

staff), and just 30.7% of professors (grade A academic staff) at Austrian universities 

(Bundesministerium für Bildung, Wissenschaft und Forschung, 2023). This pattern is 

consistent across the EU, where women also earn more tertiary degrees than men but are less 

likely to advance to the higher education levels (European Commission, 2021; eurostat, 

2023). Figure 1, which is based on 2018 data from the European Commission (2021), 

illustrates these statistics. It shows that, within the EU, while women made up the majority of 

bachelor’s and master’s students (55%) and graduates (59%), their representation decreased at 

higher academic levels: 48% of female doctoral students and graduates were women, 

followed by 47% of postdocs, 41% of senior researchers, and only 26% of professors.   
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Figure 1 

The Proportion of Men and Women Engaged in a Typical Academic Career, Students and 

Academic Staff, EU-28 in 20181 

 

Note. ISCED 6 and 7 correspond to bachelor’s and master’s students and graduates, and 

ISCED 8 to doctoral-level students and graduates. Grade C represents postdocs, grade B 

includes senior researchers, and grade A stands for full professorships. 

The phenomenon, whereby the number of women declines from student enrolment to high-

level scientific positions, as shown in Figure 1, is referred to as the leaky pipeline (Steffens et 

al., 2010). This phenomenon demonstrates that women encounter greater difficulties in 

pursuing certain careers. The barrier which increasingly prevents women from persevering as 

they ascend the hierarchy is referred to as the glass ceiling (Wright & Baxter, 2000). The 

glass ceiling implies that the existing inequality cannot be explained by any other job-related 

characteristics (e.g., cognitive differences) between employees.  

Alongside the leaky pipeline, subject-related differences have also been identified at 

university level. For instance, in Austria, 78.4% of students enrolled in educational science in 

2023 were female, whereas women comprised only 29.4% of the student population in 

 
1 The newest edition of the She Figures report is scheduled for release in 2024 (European 

Commission, 2024). 
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physics and only 34.2% in mathematics (Bundesministerium für Bildung, Wissenschaft und 

Forschung, 2023). According to the European Commission (2019), similar figures are 

observed in the EU. These show that for computer science studies, females are a minority, 

accounting for only 16.7% of students (Eurostat, 2018). Furthermore, female doctoral 

graduates were overrepresented in educational fields (68% of all graduates) and health and 

welfare (60%), while they were underrepresented in information and communication 

technologies (21%) as well as engineering, manufacturing, and construction (29%). This 

segregation persists despite the trivial and negligible gender differences observed in 

mathematics and science performances (Lindberg et al., 2010; Spelke et al., 2005). More 

precisely, the average gender difference in mathematics test scores among students aged 14 to 

16 is often minimal and inconsequential (Else-Quest et al., 2010). Furthermore, a meta-

analysis identified gender as the least significant of nine predictors of mathematics 

performance, with other factors such as the mother’s education or the quality of the home 

learning environment having a greater influence (Lindberg et al., 2010). A review of 46 meta-

analyses also supports the gender similarities hypothesis, which posits that men and women 

exhibit similar psychological attributes and are more alike than different (Hyde, 2005). While 

there are exceptions, such as gender differences in certain motor behaviours (e.g., throwing 

distance) and certain aspects of sexuality and aggression, these do not explain the lower 

representation of women in certain disciplines (Hyde, 2005; Lindberg et al., 2010). This 

suggests that there are other factors preventing women from entering certain fields (Steffens et 

al., 2010). Researchers studying the glass ceiling phenomenon have identified a potential 

explanation: Negative stereotypes about women may act as barriers to women pursuing or 

continuing certain careers (e.g., Ertl et al., 2017).  

Gender Stereotypes 

This thesis refers to gender as a social construct. It is constructed through psychological, 

cultural, and social means, meaning that it exists through our behaviour and our interactions 

(West & Zimmerman, 1987). Gender stereotypes are cognitive structures that reflect 

culturally shared opinions and expectations, as well as individual beliefs about the 

characteristics of men and women (Eckes, 2008). These stereotypes, as described by Eckes 

(2008), consist of a descriptive and a prescriptive component. The descriptive part 

encompasses traditional beliefs about the attributes and behaviours of women and men, 

whereas the prescriptive form concerns beliefs about how they should behave. The two parts 

of gender stereotypes bring forth different rules. For instance, women “are” and “should be” 
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understanding and emotional, while men “are” and “should be” dominant and determined. 

Exceptions to these rules do not alter the underlying stereotype (Eckes, 2008).  

On a more basic level, the human mind is naturally inclined to categorise and sort 

individuals into specific groups according to certain traits (Aronson et al., 2020; Brewer, 

2007). A stereotype is defined as a “generalization about a group of people in which identical 

characteristics are assigned to virtually all members of the group, regardless of actual 

variation among the members” (Aronson et al., 2020, p. 459). It is common for individuals to 

consider the characteristics (e.g., age, gender, etc.) and past actions of those belonging to a 

specific group when forming a perception of that group. This process leads to the prominence 

of these concepts in their minds (Greenwald & Banaji, 1995). Consequently, stereotype-

consistent information is given greater consideration and attention (Aronson et al., 2020). This 

social characterisation concerning diverse group characteristics allows for the reduction of 

processing capacity when encountering individuals where information is incomplete (Ito & 

Urland, 2003).  

Even seemingly positive stereotypes, such as assuming a person possesses favourable 

attributes due to their group membership, may have drawbacks: Overgeneralisation leads to 

expectations, for instance the belief that all Asians are intelligent and successful, which fail to 

account for individual differences (Elliot & Dweck, 2013). As an illustration, if an Asian 

student were experiencing academic difficulties, the teacher might be unaware of this due to 

the assumption that they should excel academically (Thompson & Kiang, 2010). Furthermore, 

individuals who are treated differently due to stereotypes that categorise them into specific 

groups may internalise these negative attributes, thereby reinforcing the stereotype. This 

phenomenon is referred to as a self-fulfilling prophecy, which Merton (1948) defined as: “In 

the beginning, a false definition of the situation evoking a new behaviour which makes the 

originally false conception come true”. For instance, if a teacher believes that a particular 

student is lacking in intelligence due to a stereotype portraying them negatively, they may 

avoid engaging the student in class discussions or dismiss their responses. Over time, this lack 

of encouragement may cause the student to underperform, thereby reinforcing the teacher’s 

initial belief and the student’s internalisation of the stereotype (Aronson et al., 2020).  

A seminal study conducted by Robert Rosenthal and Lenore Jacobson (1968) illustrated 

this effect. When teachers were told that certain students, selected at random, were expected 

to show significant intellectual growth, these students showed greater IQ improvement 

compared to their peers, despite no actual differences in ability (Rosenthal & Jacobson, 1968). 

Subsequent studies (e.g., Sorhagen, 2013; Weaver et al., 2016) have replicated this effect, 
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suggesting that students in the “better” group receive more personal attention, encouragement, 

and opportunities, which enhances their performance (Brophy, 1983; Retelsdorf et al., 2015; 

Rosenthal, 1994).  

The psychological phenomenon of stereotype threat occurs when individuals who are 

stigmatised perform worse on a task due to the pressure of a negative stereotype regarding 

their group’s performance. The phenomenon was first introduced by Steele and Aronson 

(1995), who established that African American participants demonstrated lower standardised 

test performance when reminded of negative stereotypes about their group’s intellectual 

aptitude by framing the test as a diagnostic measure of intellectual ability. When the same test 

was taken but not presented as a diagnostic of ability, they performed at the same level as 

their Caucasian peers. A few years later, another study with a similar design was conducted, 

which compared the performances of women and men when subjected to stereotype threat 

(Spencer et al., 1999). Spencer et al. (1999) demonstrated that women in the stereotype threat 

condition exhibited significantly lower performance than usually equally performing men, as 

measured by previous SAT scores. This phenomenon has since become a widely researched 

topic in social psychology (Hively & El-Alayli, 2014; Pennington et al., 2016; Woodcock et 

al., 2012). For example, Carlana (2019) demonstrated that women’s performance is 

significantly lower than that of their male colleagues when their teachers foster strong gender-

stereotypical mindsets. Furthermore, women display lower levels of confidence in domains 

that are typically associated with masculinity (Carlana, 2019). The addition of stereotypical 

messages whilst administering tests affects the performance of university students, and this 

effect is more pronounced among female students (Pavlova et al., 2014). In the field of sports, 

female athletes who were informed of potential gender differences during the task performed 

worse than female athletes who were told that there were no gender differences (Hively & El-

Alayli, 2014). Even minor cues can activate stereotype threat, for instance, women’s 

mathematical performance was found to be significantly reduced when they were asked to 

indicate their gender before taking a test (Danaher & Crandall, 2008). It can be concluded that 

stereotype threat can affect any group based on race, ethnicity, gender, or socioeconomic 

status (Hively & El-Alayli, 2014; Woodcock et al., 2012).  

In addition to the immediate impairment of performance, it is proposed that a long-term 

effect of stereotype threat is domain disidentification (Steele, 1997; Woodcock et al., 2012). 

This occurs when the threat becomes chronic, such as for women working in male-oriented 

environments. In this case the affected individual removes the domain as a self-identity 

(Steele, 1997). They protect themselves through the disidentification process by not caring 



 11 

about the field in relation to their self. However, disidentification can have a detrimental effect 

on long-term motivation. It is particularly harmful for individuals who have already had to 

overcome difficulties entering a field where they are a minority and have already managed to 

identify themselves with a field where they do not feel entirely welcome. Steele (1997) 

proposed, that disidentified individuals are likely to underperform and not persist in the 

domain. It can be concluded that social structures and stereotypes are negatively affecting the 

academic identities and performances of significant portions of the population and need to be 

further examined.  

However, assessing stereotypes can be challenging. It is possible that individuals may be 

unaware of the existence of a stereotype, may not endorse it, or may be reluctant to admit 

their adherence. The Implicit Association Test has been extensively employed to assess 

stereotypes. Despite the controversy surrounding the IAT’s usage, with several researchers 

questioning its validity and reliability (e.g., Blanton et al., 2015; Schimmack, 2021a, 2021b), 

to date it remains a widely used instrument, with evidence supporting its construct and 

predictive validity (Kurdi et al., 2019; Nosek et al., 2007). As a result, it is an appropriate 

choice for investigating implicit stereotypes, which continue to shape societal beliefs and 

behaviours. 

Transitioning from the broader context of stereotypes, it becomes crucial to examine how 

these phenomena affect gender perceptions. Specifically, one way gender stereotypes manifest 

is through the categorisation of occupations by gender, leading individuals to develop 

preconceived notions about the qualities required for specific jobs. For instance, female 

attributes and associated jobs may be associated with nurturing, kindness, and communion, 

while male attributes may be associated with strength, competitiveness, and agency (Aronson 

et al., 2020; Cejka & Eagly, 1999; Eckes, 2008). A relevant mechanism could potentially 

explain this phenomenon. The social role theory of sex differences and similarities posits that 

differences in the observed behaviour of men and women form the basis for gender roles, with 

individuals adapting their behaviour to align with these observations, thereby reinforcing the 

roles (Eagly et al., 2020; Van Lange et al., 2011). In other words, humans observe the 

behaviours of men and women and assume that their traits align with these actions. For 

example, seeing someone study in a library may lead to the assumption that they are 

hardworking (Eagly et al., 2020). When certain groups, such as men or women, are frequently 

seen in particular roles, the traits associated with those roles are assumed to be typical of the 

group and over time, these observations become shared societal expectations (Eagly et al., 

2020). Furthermore, individuals who do not conform to their social roles are often treated 
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with hostility and rejected (Eckes, 2008). For instance, given that girls are socialised to be 

more altruistic and communal than boys, they are often not considered for STEM fields 

(STEM; Science, Technology, Engineering, Mathematics) which are culturally depicted in 

ways that seem incompatible with these characteristics (e.g., scientists’ work is often shown 

as solitary, Diekman et al., 2017). The process, where individuals make mental comparisons 

between themselves and the typical member of a group that influence their decisions, is 

referred to as self-to-prototype matching (McPherson et al., 2018). The perceived mismatch of 

characteristics may consequently reduce girls’ enthusiasm for pursuing STEM careers (e.g., 

Schmader, 2023). 

Although a review of public opinion polls in the United States conducted between 1946 

and 2018 revealed a significant decline in gender stereotypes that favoured men, alongside an 

increased belief in equal competence between men and women (Eagly et al., 2020), gender 

stereotypes remain a prevalent phenomenon (Storage et al., 2020). They are highly resistant to 

change, which is often explained by their automatic and implicit nature (Ashmore & Del 

Boca, 1979; Greenwald & Banaji, 1995). Furthermore, they manifest in different ways. Past 

research has explored the development and implications of gender stereotypes in specific 

domains, such as mathematics (mathematics gender stereotype; e.g., Cimpian et al., 2016; 

Cvencek et al., 2011, Heyder et al., 2019) or science (gender science stereotype; e.g., Nosek 

et al., 2009). However, a domain-general stereotype about the intellectual abilities of men and 

women also exists, specifically the gender brilliance stereotype. 

The Gender Brilliance Stereotype 

A common assumption is that innate brilliance or high intellectual ability is not only 

unequally distributed among individuals, but also among social groups. More specifically, it is 

often assumed that men are more likely to be innately brilliant than women (Storage et al., 

2016, 2020; Zhao et al., 2022). This pervasive belief that exceptional intellectual ability 

(equivalent to “innate intelligence” or “brilliance”) is predominantly a male quality rather 

than a female one is referred to as the gender brilliance stereotype (Bian et al., 2017; Storage 

et al., 2016, 2020; Zhao et al., 2022). In the examination of this stereotype, Storage et al. 

(2020) reached the conclusion that it differs from other gender stereotypes in two key aspects. 

Unlike other stereotypes (e.g., regarding mathematical or verbal abilities) the gender 

brilliance stereotype is not domain-specific which may enhance its power and harmful effects 

(Storage et al., 2020). Secondly, individuals holding this stereotype may believe that men and 

women are equally intelligent in general, yet still believe that men are more innately brilliant 
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and thus agree with the gender brilliance stereotype. Therefore, the gender brilliance 

stereotype is a distinct phenomenon which requires separate consideration. 

The notion that brilliance is associated with men has been subjected to extensive research 

in recent years. One significant source of evidence supporting the occurrence of the gender 

brilliance stereotype is derived from individuals’ self-reported perceptions of others they 

know well. For example, parents are two and a half times more likely to search online for 

information about their sons being “gifted” than for their daughters (Stephens-Davidowitz, 

2014). Moreover, parents rated their son’s intelligence significantly higher than their 

daughter’s (Furnham et al., 2002). Several researchers have identified that, by the age of 6 or 

7, children are more likely to associate brilliance with men than with women, and the strength 

of this stereotype increases over time (Bian et al., 2017; Zhao et al., 2022). A connection has 

also been found between children’s endorsement of the gender brilliance stereotype and their 

parents’ attitudes (Zhao et al., 2022). Another study revealed that women are only half as 

likely as men to receive excellent postdoctoral letters of recommendation that include phrases 

such as “brilliant” or “genius” (Dutt et al., 2016). Job descriptions that mention intellectual 

ability, as opposed to high levels of motivation, result in women being referred by 38.3% less 

frequently than men (Bian et al., 2018). Storage et al. (2016) found that on 

RateMyProfessors.com, students employ terms such as “brilliant” and “genius” two to three 

times more frequently when describing male instructors compared to their female 

counterparts. These findings are significant because they suggest the existence of a gender 

brilliance stereotype among a large sample. It can be reasonably inferred that the gender 

brilliance stereotype will influence the decision of individuals to continue in a particular field 

and pursue a higher degree. 

The gender brilliance stereotype also has implications in academic settings: Professional 

contexts where brilliance is valued also lead to higher levels of prejudice against women 

(Bian et al., 2018), as well as higher impostor feelings among women, in addition to a lower 

sense of belonging and lower self-efficacy (Muenks et al., 2020; Muradoglu et al., 2022; Vial 

et al., 2022). Self-efficacy is defined as the extent to which individuals believe they can 

successfully accomplish tasks using their own abilities (Bandura, 1977). Emphasising 

brilliance as essential for success in a career also tends to reduce women’s interest in that 

career (Bian et al., 2018). This is partly because it leads them to perceive that they do not fit in 

with others pursuing that career because the gender brilliance stereotype does not associate 

brilliance with women, leading them to feel they do not fit in with others pursuing that career 

(Bian et al., 2018).  
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It is important to raise awareness of the gender brilliance stereotype and to act against it. 

For instance, Buckley et al. (2022) conducted a study in which girls were more likely to 

choose other women as “really, really smart” after being exposed to stories about female 

scientists. In this study, 80% of the control group chose men over women as “really, really 

smart”. In the experimental group, a positive association between women and intellectual 

ability appears to have been created (Buckley et al., 2022). In addition to the gender brilliance 

stereotype negatively affecting women, Verniers and Martinot (2015) found that the more 

female students are perceived as hardworking in school, the less they are seen as being able to 

succeed in the future. Simultaneously, women are more frequently depicted as hardworking 

than as possessing innate ability (Kessels, 2015).  

Addressing the gender brilliance stereotype is crucial, as research shows that changing 

perceptions can positively influence how women are viewed in terms of intellectual ability. 

This stereotype is linked to the belief that certain fields require innate talent for success 

(Hannak et al., 2023; Jenifer et al., 2023). 

Field-Specific Ability Beliefs 

Field-specific ability beliefs (FSAB) or brilliance beliefs are defined as an individual’s 

beliefs about the extent to which high intellectual ability or brilliance is necessary for success 

in a particular field, subject, or context (Hannak et al., 2023; Jenifer et al., 2023). In certain 

fields, success seems to hinge on innate brilliance, with factors such as effort and hard work 

perceived as insufficient (Muradoglu et al., 2023).  

The FSAB hypothesis, initially proposed by Leslie et al. (2015), posits that domains differ 

in their emphasis on raw intellectual talent. These brilliance beliefs are widely held and shared 

by individuals in a field as well as the wider public (Heyder et al., 2020; Meyer et al., 2015). 

This perspective has a negative influence on certain groups who are perceived as having lower 

intellectual ability. A notable example is its effect on women, especially when combined with 

the gender brilliance stereotype, which associates brilliance more strongly with men than with 

women (Bian et al., 2017; Bian et al., 2018; Storage et al., 2020). Furthermore, women’s 

academic success is often perceived as being contingent upon hard work and effort (Kessels, 

2015). Leslie et al. (2015) found that field-specific ability beliefs were significantly correlated 

with female representation across academic fields: the more a field valued brilliance, the 

fewer the female Ph.D.’s.  

Studies have demonstrated, that field-specific ability beliefs are more pronounced in fields 

that place a greater emphasis on mathematical skills, such as mathematics and physics, than in 
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fields that do not (Asbury et al., 2023; Deiglmayr et al., 2019). However, other research has 

demonstrated that this phenomenon is not exclusive to STEM fields, but is also shown in 

other disciplines, such as economics and philosophy (Leslie et al., 2015). It appears that the 

variability of field-specific ability beliefs between and within STEM and social sciences and 

humanities is considerable (Asbury et al., 2023; Leslie et al., 2015; Meyer et al., 2015). 

Consequently, it is essential to include all subjects in future analyses. Finally, brilliance 

beliefs are closely interlinked with intelligence. 

Intelligence Mindsets 

The attitude of an individual towards their own intelligence is considered to be of crucial 

importance for their personal development (Scherr et al., 2017). Dweck et al. (1995) 

distinguished between two fundamentally different attitudes that individuals can have toward 

their intelligence: Those with a growth mindset (also known as the incremental theory) 

believe that their intelligence is malleable, allowing for positive self-improvement and 

sustainable development. They espouse the view that their abilities and talents can be 

enhanced through hard work and learning, viewing challenges as opportunities for personal 

growth, with setbacks seen as a natural part of the learning process. They view mistakes as an 

indication of an inappropriate approach to the problem or a lack of effort (Good et al., 2003). 

A fixed mindset (also known as entity theory) assumes that intelligence is a fixed trait that 

cannot be altered. Those who hold this perspective believe that their abilities and talents are 

fixed and cannot be further developed. They tend to avoid challenges and view mistakes as 

personal failures rather than opportunities for learning. This negative mindset creates a cycle 

of self-blame and fear, hindering individuals from effectively harnessing and developing their 

skills (Good et al., 2003; Kroeper et al., 2022). Furthermore, intelligence mindsets shape 

behaviour within academic contexts. Students with a fixed mindset are more avoidant of 

challenging tasks compared to those with a growth mindset (Yeager & Dweck, 2012). A 

growth-oriented mindset has been demonstrated to have positive short- and long-term effects 

on students’ test performance and academic achievement (Blackwell et al., 2007). 

Conversely, students in scientific disciplines who are instructed by individuals with a fixed 

mindset experience greater psychological vulnerability, feel less connected, and exhibit 

poorer performance (Muenks et al., 2020). Additionally, Canning et al. (2019) discovered that 

faculty mindset beliefs, meaning the mindset inherent among faculty, tend to be more 

predictive of student achievement and motivation than other faculty characteristic, such as 

gender, age, ethnicity, or teaching experience. Verniers and Martinot (2015) demonstrated 
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that children perceive girls’ intelligence as less malleable compared to boys’. This perception 

suggests that children believe girls have limited potential for intellectual development, 

potentially influencing their ability to achieve high performance. Moreover, the study found 

that as female students demonstrated greater diligence, they were perceived to have less 

potential for future achievement. Interestingly, this correlation was not observed among male 

students. The authors recommended replicating the study with a larger and more diverse 

sample to enhance the generalisability of the findings. Clark et al. (2021) conducted a study at 

a technical university, revealing that in scientific disciplines fostering a fixed intelligence 

mindset, women often perceive heightened sexism, which negatively affects their self-efficacy 

and sense of belonging, contributing to increased dropout rates among female students. The 

study’s findings suggest a direct correlation between sense of belonging, stereotypes, and 

intelligence mindsets. Further research across diverse study fields would be valuable to extend 

the generalisability of these findings. Other research has indicated that women may be more 

susceptible to the adverse effects of a fixed mindset on mathematical ability (Dweck 2007; 

Good et al. 2012). Additionally, studies exploring gender differences in fixed versus growth 

mindsets have yielded mixed results. Although some research indicates that an individual’s 

gender does not significantly shape their mindset (Yan et al., 2014), others have found that 

men tend to exhibit more fixed mindsets in comparison to women (Spinath et al., 2003). A 

deeper understanding of stereotype attitudes, particularly when combined with intelligence 

mindsets, may present opportunities for proactive measures. Teaching parents that 

intelligence is changeable and malleable has shown indirect positive effects on their children’s 

attitudes towards gender differences and intelligence, ultimately enhancing children’s self-

efficacy (Lee et al., 2022). Similarly, adopting a perception of intelligence as malleable 

among students led to reduced anxiety, increased self-efficacy, and enhanced self-confidence 

in approaching new tasks (Samuel & Warner, 2021). Aronson et al. (2002) observed 

significant improvements in students’ grades following their growth mindset intervention.  

The belief in a fixed intelligence that cannot be improved shares similarities with the FSAB 

hypothesis, as both theories focus on the requirement of inherent ability. However, the FSAB 

hypothesis also posits that the perception of how much success depends on inherent 

intelligence varies between fields (Leslie et al., 2015). Furthermore, Asbury et al. (2023) 

demonstrated that field-specific ability beliefs and fixed mindset are two distinct constructs, 

which, although comparable, are certainly distinguishable. A number of studies have 

identified that fixed mindsets have a negative effect on a range of variables, including 

endorsement of achievement goals, performance, motivation, persistence, and enjoyment 
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(Blackwell et al., 2007; De Castella & Byrne, 2015; Dinger & Dickhäuser, 2013; Li & Bates, 

2019; Mueller & Dweck, 1998; Rattan et al., 2012). Deiglmayr et al. (2019) examined the 

correlation between a person’s sense of belonging and their brilliance beliefs but argued that 

there might be a mediating factor: mindsets. Students who hold the belief that their own 

intelligence is fixed and unchangeable may be more prone to feeling insecure and not 

belonging (Deiglmayr et al., 2019). These findings could further explain why fewer women 

are represented in fields considered difficult or demanding. Despite equal competence and 

intelligence, gender-specific biases and mindsets can reduce motivation and self-assurance, 

deterring many women from pursuing certain professions and negatively affecting their sense 

of belonging.  

Sense of Belonging 

The concept of a sense of belonging is defined as the feeling of belonging to a particular 

group or having positive relationships with others, which is a fundamental human need 

(Baumeister & Leary, 1995; Walton & Cohen, 2011). In an academic context, Good et al. 

(2012) posited that an individual’s sense of belonging is strongly connected to their intention 

to pursue or remain in a particular field. They explained that an individual’s goal is to feel a 

complete sense of belonging, being valued and accepted by their peers. A sense of belonging 

can positively affect performance, self-worth, achievement motivation, well-being, and 

retention in academic environments. Conversely, a reduction in the sense of belonging may 

result in individuals opting out and pursuing a different career path (Good et al., 2012; Höhne 

& Zander, 2019; Pittman & Richmond, 2007; Walton & Cohen, 2011).  

Negative aptitude-related beliefs, such as the gender brilliance stereotype, can convey the 

message that individuals from certain groups are less valuable, suitable, or competent. This 

can lead them to question their fit in an academic context and, consequently, feel like they do 

not belong (Good et al., 2012; Smith et al., 2013; Walton et al., 2015; Walton & Cohen, 

2011). A study by Cheryan et al. (2009) demonstrated that exposure to stereotypical objects in 

a computer science classroom diminishes women’s sense of belonging and interest in the 

field. This experience of discouragement can evoke feelings of insecurity, fear, or loneliness 

related to one’s sense of belonging, adversely affecting academic achievement (Walton et al., 

2015), career aspirations (Cundiff et al., 2013), and persistence (Woodcock et al., 2012). 

Furthermore, it may also negatively affect psychological well-being (Gopalan et al., 2022; 

Walton & Cohen, 2011), self-esteem (Woodcock et al., 2012), and relationships with peers or 

professors (Mendoza-Denton et al., 2002). Consequently, students with a diminished sense of 



 18 

belonging may choose to leave their current domain (Banchefsky et al., 2019; Good et al., 

2012). Furthermore, students may disidentify themselves from their domain as an adaptation 

strategy (see p. 10; domain disidentification), which negatively affects career motivation and 

often results in students avoiding certain careers (Cundiff et al., 2013; Schuster & Martiny, 

2017). On a more positive note, Good et al. (2012) demonstrated that teaching a growth 

mindset in relation to mathematical intelligence protected women’s sense of belonging from 

negative stereotypes and encouraged them in their intention to pursue mathematics.  

In conclusion, students’ sense of belonging to their academic community is an essential 

element that can influence their success and persistence. It can be concluded that the 

intelligence mindsets and brilliance beliefs held by students significantly influence their 

academic careers. The current body of research indicates that the concepts of growth mindsets 

and field-specific ability beliefs are interlinked (Deiglmayr et al., 2019; Maranges et al., 

2023). Furthermore, studies have identified the negative effects of the gender brilliance 

stereotype when combined with brilliance beliefs (e.g., Hannak et al., 2023; Meyer et al., 

2015). While many scientists have theoretically discussed the connection between these two 

variables, no empirical studies have yet incorporated both variables in their research. This gap 

highlights the need for closer analysis. A comprehensive understanding of the effects of these 

connections on students’ sense of belonging is necessary to establish a foundation for the 

implementation of targeted interventions. 

Purpose of the Present Study 

Drawing from current research, restrictive gender-specific biases, such as the gender 

brilliance stereotype, could explain why women continue to be underrepresented in numerous 

fields to this day (Cimpian & Leslie, 2017). A considerable number of studies have been 

conducted to further the understanding of the implications of stereotypes within academic 

fields. On the one hand, there is the gender brilliance stereotype, which falsely assumes that 

innate brilliance is more commonly associated with males than females (e.g., Bian et al., 

2017; Storage et al., 2016, 2020; Zhao et al., 2022). On the other hand, field-specific ability 

beliefs define the belief about the degree to which intellectual talent or brilliance is necessary 

for success in a particular field, subject, or context (Hannak et al., 2023; Jenifer et al., 2023). 

Women affected by these stereotypes may consider themselves unsuitable, experience a lower 

sense of belonging, and consequently choose not to pursue or persist in these study paths 

(Bian et al., 2018; Cimpian & Leslie, 2017; Thébaud & Charles, 2018).  
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Inconsistencies in Findings on Gender Differences and the Correlation Between Field-

Specific Ability Beliefs and Growth Mindsets 

This research aims to examine the extent of gender differences in intelligence mindsets, 

field-specific ability beliefs, and the gender brilliance stereotype across fields characterised by 

high, medium, or low field-specific ability beliefs (Q1). Previous studies show mixed results 

regarding gender differences in mindsets. While Yan et al. (2014) suggest that gender does 

not significantly influence mindset, Spinath et al. (2003) found that men tend to exhibit more 

fixed mindsets than women. In line with Spinath et al. (2003), this thesis hypothesises that 

within each FSAB Group, women will exhibit higher growth mindsets than men, reasoning 

that women may need to adopt a growth mindset more strongly to overcome gender 

stereotypes (H1a). 

Furthermore, while Deiglmayr et al. (2015) reported higher field-specific ability beliefs 

among women, Meyer et al. (2015) found the opposite, with men showing higher brilliance 

beliefs. This thesis posits that women may be reminded more frequently by those around them 

that certain fields require brilliance, and that the effort often attributed to women may not be 

sufficient (Kessels, 2015), leading them to internalise and adopt this belief themselves. 

Therefore, in line with Deiglmayr et al. (2015), this research expects that women will exhibit 

higher field-specific ability beliefs than men within each FSAB Group (H1b).  

Additionally, research on the gender brilliance stereotype has not yielded conclusive 

results regarding the question of whether women or men are more likely to adhere to this 

stereotype. Only Storage et al. (2020) identified a tendency for women to hold this belief to a 

greater extent. Based on these findings, and the theory that women may internalise and 

develop a stronger gender brilliance stereotype due to more frequent experiences of bias, this 

research posits that women will exhibit a higher gender brilliance stereotype than men within 

each FSAB Group (H1c). 

Lastly, this research hypothesises that field-specific ability beliefs and growth mindsets are 

negatively correlated, meaning that individuals who strongly believe that a certain subject 

requires brilliance tend to have a lower growth mindset (H1d). Maranges et al. (2023) 

demonstrated this negative relationship in their study. 

As noted previously, there seems to be considerable variability in field-specific ability 

beliefs both between and within STEM fields and the social sciences and humanities (Asbury 

et al., 2023; Leslie et al., 2015; Meyer et al., 2015). Therefore, it is important to include 

students from all academic disciplines in this analysis.  
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The Moderating Role of the Gender Brilliance Stereotype 

The FSAB hypothesis posits that gender segregation in academia stems from two cultural 

beliefs: (1) the perceptions held by members of a discipline regarding the prerequisites for 

success in their field, and (2) the stereotype linking brilliance with men (Leslie et al., 2015). 

In fields with higher brilliance beliefs, the gender brilliance stereotype reinforces a greater 

sense of fit or belonging with men over women, thereby perpetuating gender segregation. A 

notable and significant limitation in previous research in this field is the exclusive focus on 

either the gender brilliance stereotype or field-specific ability beliefs (e.g., Leslie et al., 2015; 

Meyer et al., 2015). To date, no research has integrated both variables within a single study, 

undermining a comprehensive analysis of these crucial elements and compromising study 

validity. Therefore, the second research question aims to address this critical gap by 

investigating the complex interplay between field-specific ability beliefs, sense of belonging, 

and the moderating role of the gender brilliance stereotype (Q2). This research proposes that 

the relationship between field-specific ability beliefs and sense of belonging is moderated by 

the gender brilliance stereotype, particularly for women, as it directly affects them (H2a). For 

instance, if a woman holds high field-specific ability beliefs but a low gender brilliance 

stereotype, her sense of belonging may not be negatively affected by those beliefs. In contrast, 

for men, it is hypothesised that there will be no significant correlation between their field-

specific ability beliefs and sense of belonging, as their perceived brilliance is generally not 

questioned (H2b). Therefore, it is also hypothesised that men’s gender brilliance stereotype 

will not moderate the relationship between their field-specific ability beliefs and sense of 

belonging (H2c). 

The Mediating Role of a Growth Mindset 

Deiglmayr et al. (2019) were among the pioneers of the field who showed that higher 

brilliance was associated with stronger feelings of belonging uncertainty (i.e. a low sense of 

belonging) among students. While this research field is important, they omitted an important 

mediator from their analyses: intelligence mindsets. The manner in which an individual 

regards their own intelligence as either fixed or malleable can profoundly influence their 

academic performance, self-confidence, and motivation (e.g., Good et al., 2003; Kroeper et 

al., 2022; Scherr et al., 2017). The third research question of this research therefore aims to 

assess whether an individual’s growth mindset mediates the effect of their field-specific ability 

beliefs on their sense of belonging (Q3). It is posited, that an individual’s view of their 

intelligence as fixed may exacerbate the negative effects of brilliance beliefs on their sense of 
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belonging. Maranges et al. (2023) were the first researchers to examine this connection. They 

hypothesised that brilliance beliefs and mindsets would predict the choice between 

psychology and philosophy majors. Philosophy has previously been perceived as more 

brilliance-demanding than Psychology (Leslie et al., 2015). Maranges et al. (2023) found that 

brilliance beliefs, but not mindsets, significantly predicted the choice of major. However, their 

study was limited to psychology and philosophy students, which raises questions about the 

generalisability of their findings. Furthermore, the researchers utilised self-reported estimated 

intelligence in their analyses instead of implicit gender brilliance stereotype measures, which 

narrows the applicability of their results (Maranges et al., 2023). This research hypothesises 

that a woman’s growth mindset will mediate the relationship between her field-specific ability 

beliefs and her sense of belonging (H3a). However, it is hypothesised that for a man, growth 

mindset will not mediate the relationship between his field-specific ability beliefs and his 

sense of belonging (H3b). 

In summary, this study intends not only to replicate previous findings but also to introduce 

a more comprehensive approach that integrates multiple key variables. This pioneering 

research aims to provide insights that can inform strategies for promoting inclusivity and 

equity in academia. Figures 2 and 3 provide visual depictions of the relationships that will be 

tested. 

Figure 2 

Visual Representation of Research Question 2 

 

Figure 3 

Visual Representation of Research Question 3 
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Materials and Method 

Procedure 

Data collection was conducted between January 11th and March 18th, 2024. Students from 

German-speaking universities were invited to complete an online survey using Sosci Survey 

(Leiner, 2024). Recruitment was carried out through various channels including WhatsApp, 

Instagram, Facebook, University Newsletters, Survey Circle, and direct emails to university 

professors. Prospective participants received a flyer containing information and a link to 

access the survey, as outlined in Appendix B. Participants were eligible if they were 18 years 

or older and currently enrolled as active students. They were instructed to complete the survey 

on a laptop and were informed that the study aimed to explore various aspects of studying, 

including topics related to gender and equality. Specific details regarding these topics were 

withheld until the end of the survey to avoid biasing individuals’ responses. The 

questionnaire’s introduction assured participants of the anonymity of their data and their right 

to withdraw participation even after completing the survey. They were also informed of the 

opportunity to enter a lottery for one of three €15 vouchers as an incentive for participation. 

Additionally, a contact e-mail address was provided in case respondents had any questions 

about the survey. After providing consent, they completed demographic questions, followed 

by the Field-Specific Ability Beliefs (FSAB) scale, the Sense of Belonging scale, the Mindset 

scale, and the Gender Brilliance Implicit Association Test (Gender Brilliance IAT). Finally, 

they had the option to enter their email address to participate in the lottery. For privacy 

reasons, email addresses were stored separately from the survey data. The mean completion 

time for the survey was approximately 10 minutes (M = 612.38 seconds; SD = 8.24). 

Sample 

Power Analysis 

A power analysis using G*Power (Faul et al., 2007) was conducted prior to data collection, 

to determine appropriate sample sizes for the study. The analysis revealed that for a 

moderation analysis with 80% power (α = 0.05) and a small effect size (Cohen’s d = 0.02), a 

sample of N = 395 women and N = 395 men participating in the IAT would be necessary. For 

research questions not involving the IAT, a sample size of at least N = 102 participants 

(medium effect; Cohen’s d = 0.5) was deemed appropriate. 
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Demographic Overview 

Prior to conducting the analyses, the dataset was cleaned. Specifically, 5 admin cases and 4 

pretest cases were excluded. Additionally, participants who indicated studying in non-German 

speaking countries (New Zealand, Portugal, Spain, Netherlands, Mexico) or failed to provide 

a country of study were removed (N = 8). Furthermore, participants with missing data 

regarding age, field of study, gender, or number of semesters were excluded (N = 14). Certain 

degree courses that were conceptually identical but described differently were grouped 

together for simplicity (refer to Table 6 in Appendix A for details). Finally, some individuals 

(N = 7) were excluded from the analysis due to suspicious statistical patterns in their 

responses (e.g., repetitive answers, unusually long or short response times).  

The final sample consisted of N = 614 participants, with 67.3% (N = 413) identifying as 

female, 29.0% (N = 178) as male, 2.3% (N = 14) as non-binary, 0.8% (N = 5) indicating no 

gender identity, 0.2% (N = 1) identifying as genderfluid, and 0.5% (N = 3) choosing not to 

specify their gender. The students studied across 95 different university courses (please refer 

to Table 4 in the appendix for a list of all courses) and had a mean age of 24.11 years (SD = 

4.97). On average, students were completing the fourth semester of their respective course (M 

= 4.45, SD = 3.14). More than half of all participants were studying for their bachelor’s 

degree (54.4%), while the remainder were pursuing master’s degrees (36.8%), doctorates 

(5%), diplomas (3.4%) or extension degrees (German: “Erweiterungsstudium”, 0.3%). Most 

students were studying in Austria (84.0%), with smaller proportions in Germany (15.6%), 

Switzerland (0.2%), and Luxembourg (0.2%). Out of the total sample (N = 614), only N = 496 

took part in the IAT. Ten participants were excluded due to having responded faster than 

300ms in over 10% of trials, in line with recommendations by Greenwald et al. (2003). For 

research question two, the subset with valid IAT results (N = 481 (Nwomen = 338; Nmen = 143)) 

was used. For hypotheses 1a, 1b, 1c, and 3a, 3b, which do not involve the gender brilliance 

stereotype, the entire sample of men and women (N = 591) was included. Hypothesis 1d 

comprised the full sample (N = 614).  

Measures 

Sociodemographic Data 

The questionnaire included questions about participants’ age, highest completed degree, 

and gender identity. Regarding their current degree, the number of completed semesters and 

name of their respective degree courses as well as the type of degree course (e.g., bachelor’s, 

master’s, …) and the name and country of their university were collected. 
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Field-Specific Ability Beliefs 

Field-specific ability beliefs were assessed using the Field-Specific Ability Beliefs (FSAB) 

Scale (Leslie et al., 2015). This frequently employed questionnaire was initially published by 

Leslie et al. (2015) and subsequently translated into German and adapted for university 

students by Deiglmayr et al. (2019). The scale comprises eight items that investigate 

participants’ perceptions of the requirements of their respective study field, as well as their 

opinions of their colleagues’ views on the same matter. A sample item is: “Being successful 

in my subject of study requires a special aptitude that just can’t be learned.” (German: “Um in 

meinem Studienfach erfolgreich zu sein, muss man von vorn herein eine spezifische 

Begabung mitbringen, die sich nicht erlernen lässt.”). The questions are rated on a 7-point 

Likert scale, with only the endpoints labelled, ranging from do not agree at all (German: trifft 

gar nicht zu; coded as 1) to completely agree (German: trifft völlig zu, coded as 7). The 

internal consistency of the scale was high, with a Cronbach’s α of .88. The factor structure and 

item-total correlations were tested, revealing two factors with high loadings (minimum = 

.643, maximum = 807) in the rotated principal component matrix. All item-total correlations 

exceeded the .3 threshold, indicating strong correlations between individual item scores and 

the overall test score (Field, 2017). The results are presented in Appendix A. 

Growth Mindset 

The growth mindset was measured using the German adaptation of the 3-item Growth 

Mindset Scale (Dweck et al., 1995; Rammstedt et al., 2022). All three items are formulated as 

fixed mindset statements and are answered on a 6-point Likert scale. The endpoints are 

labelled, ranging from strongly disagree (German: trifft gar nicht zu; coded as 1) to strongly 

agree (German: stimme voll und ganz zu; coded as 6). The items are reverse coded, with 

higher values indicating a higher growth mindset. A sample item is: “You have a certain 

amount of intelligence, and you can’t really do much to change it.” (German: “Sie haben ein 

bestimmtes Maß an Intelligenz und können nicht wirklich viel daran ändern.”). A reliability 

analysis indicated high internal consistency, as evidenced by a Cronbach’s α of 0.91. The 

factor structure and item-total correlations were tested, revealing one factor with high 

loadings (minimum = .895, maximum = 933) in the rotated principal component matrix. All 

item-total correlations exceeded the .3 threshold, indicating strong correlations between 

individual item scores and the overall test score (Field, 2017). The results are presented in 

Appendix A. 
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Sense of Belonging 

Students’ sense of belonging to their academic communities was measured using a 

shortened 15-item version of the Math Sense of Belonging Scale (Ladewig et al., 2020), 

originally published by Good et al. (2012). The wording was modified slightly to apply to all 

university subjects, rather than solely mathematics. The responses to the questions are rated 

on a 4-point Likert scale, with only the endpoints labelled, ranging from do not agree at all 

(German: stimme gar nicht zu; coded as 1) to completely agree (German: stimme völlig zu; 

coded as 4). The participants were instructed to respond to questions pertaining to their sense 

of belonging within the academic community of their degree programme. The scale comprises 

15 items, with the following example item: “In classes within my degree programme, I feel 

accepted.” (German: “In Lehrveranstaltungen meines Studiums fühle ich mich akzeptiert.”). 

For the original Math Sense of Belonging Scale by Ladewig et al. (2020), please refer to page 

114, which can be found in Appendix B. The revised version of the scale is presented on page 

78. The internal consistency of the measure was found to be high, with a Cronbach’s α of 

0.88. The factor structure and item-total correlations were examined, revealing four factors 

with high loadings (minimum = .472, maximum = 888) in the rotated principal component 

matrix. Although items 6 and 14 exhibited low item-total correlations, they were nevertheless 

retained in the analyses for several reasons. Firstly, it was deemed important to maintain the 

scale’s similarity to the original to insure comparability. Secondly, the original scale 

demonstrated an acceptable or optimal model fit and high internal consistency (Ladewig et al., 

2020). Lastly, the removal of these items would have only marginally increased reliability, 

with Cronbach’s α rising from 0.880 to 0.886 upon the removal of item 6 and to 0.884 upon 

the removal of item 14. Consequently, it was decided to retain all 15 items in the scale. 

Further detailed results are provided in Appendix A. 

Gender Brilliance Stereotype 

To assess the gender brilliance stereotype of each individual, a programme within Sosci 

Survey (Leiner, 2024) based on the Implicit Association Test (IAT), originally developed by 

Greenwald et al. (1998, 2003) was employed. This response time-based measure is an implicit 

tool that can identify stereotypes that participants are unwilling or unable to report. It has been 

extensively used in past research (Nosek & Smyth, 2011; Storage et al., 2020; Zhao et al., 

2022).  

Each participant was presented with stimuli related to the category male or female and 

words related to the trait brilliant (e.g., genius, brilliant, smart; German: “brilliant”, 
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“hochintelligent”, “genial”) or to the similarly positive comparison trait happy (e.g., happy, 

joyful; German: “glücklich”, fröhlich”, “optimistisch”). The reaction times were tested across 

two critical blocks. The first block was a stereotype-congruent block in which male stimuli 

and words related to brilliant were assigned the same response key (F versus J on the 

keyboard). The second block was a stereotype-incongruent block in which the pairings were 

reversed (male + comparison trait and female + brilliant).  

In accordance with previous literature (Storage et al., 2020; Zhao et al., 2022), the order of 

the critical blocks was randomly assigned to all participants. This resulted in one group 

(Group A) combining “male = brilliant” in the first block, while the other group (Group B) 

combined “female = brilliant” in the first block. The difference in reaction times between the 

two blocks, known as the D-score, was automatically computed by Sosci Survey (Leiner, 

2024) using Greenwald et al.’s (2003) scoring algorithm and subsequently loaded into SPSS 

along with all raw values and times.  

The logic of the IAT suggests that the speed at which an individual associates brilliance 

with men rather than women indicates the strength of their gender brilliance stereotype. 

Consequently, for individuals with a more pronounced gender brilliance stereotype the 

difference between the stereotype-congruent and the stereotype-incongruent blocks is larger. 

Therefore, the greater the D-score, the stronger the association between male and brilliant 

categories. In Group B, where the order of the critical blocks was reversed, the D-score was 

also inverted, meaning that the opposite or inverse value was used for subsequent 

calculations. This reversal ensured that the results from both Group A and Group B could be 

compared effectively. 

The male and female stimuli were taken from the Chicago Face Database (Ma et al., 2015), 

in accordance with Storage et al. (2020). Eight photographs of white men and eight 

photographs of white women were selected from the database, matched for similar 

attractiveness (MFemale = 3.54; MMale = 3.51), happiness (MFemale = 2.51; MMale = 2.59), and age 

(MFemale = 25.40; MMale = 25.39). The IAT could be completed remotely on a laptop or 

computer in approximately five minutes. In more detail, the seven blocks of the IAT 

proceeded as follows: In the initial practice block, participants were presented with 20 trials in 

which they were required to indicate whether a given image depicted a man (key F; left side) 

or a woman (key J; right side). In the second practice block, participants assigned a total of 20 

words from the categories brilliant (key F; left side) and the category happy (key J; right 

side). The third practice block served as a trial for the stereotype-congruent test block, with 20 

trials where participants categorised images and words using the F key (left side) for male 
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stimuli (images of men) or brilliant stimuli (words related to brilliance), or the J key (right 

side) for female stimuli (images of women) or happy stimuli (words related to happy). The 

stereotype-congruent test block comprised 40 trials conducted similarly to block three. Block 

five comprised 40 trials in which participants were required to assign images to the categories 

of female and male, but with the categories switched (F key for female stimuli and J key for 

male stimuli). This resulted in the categories female and brilliant being assigned to the same 

key, while the categories male and happy were assigned to the same key. Block six introduced 

a stereotype-incongruent exercise with 20 trials. The final block, the seventh in total, was a 

stereotype-incongruent test block which was conducted similarly to block six, comprising 40 

trials. The order of the blocks was randomised for participants, so the detailed explanation 

pertains only to Group A. For Group B, the order was reversed. For further details on the 

structure of the IAT, please refer to Greenwald et al. (1998, 2003).  

Notably, due to the unique structure of the IAT, standard reliability measures like 

Cronbach’s alpha were not applicable. Instead, a split-half procedure was employed to assess 

reliability, following the method outlined by Schnabel et al. (2008). This involved correlating 

the items “number of trials”, “number of incorrect answers”, “number of correct answers of 

blocks 3 and 6 (exercise blocks)”, and “blocks 4 and 7 (test blocks)” to calculate the 

Spearman-Brown-coefficient. The reliability analysis revealed a split-half reliability of 0.89 

for Group A and 0.93 for Group B.  

Analysis Method 

The statistical analysis was conducted using IBM SPSS Statistics (version 29) software 

along with PROCESS Macro (version 4.3.1) developed by Andrew F. Hayes (Hayes, 2022). 

Initially, the reliability of the scales used was assessed by calculating Cronbach’s alpha and 

the split-half reliability. Item-total correlations were then computed to evaluate the 

discriminatory power of individual items within each scale. Subsequently, descriptive 

statistical methods were employed to describe the sample, and checks were performed to 

ensure the assumptions of the relevant statistical tests were met. Finally, inferential statistical 

analyses were conducted to address the research questions. The first research question was 

addressed by using a multivariate analysis of variance (MANOVA), focusing specifically on 

the effects of gender as well as the interaction between gender and FSAB Group. The 

dependent variables included average scores from the Field-Specific Ability Beliefs Scale, the 

Growth Mindset Scale, and the improved D-scores of the IAT. Independent variables 

consisted of participants’ gender and their field of study categorised based on low, medium, 
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and high brilliance beliefs. Categorisation was conducted using a previous study that assessed 

field-specific ability beliefs for most courses at the University of Vienna (Lueger, 2022). This 

study, focusing on field-specific ability beliefs in German-speaking countries, provided a 

comparable framework to the current sample. However, for degree courses not covered in 

Lueger’s (2022) study, a pragmatic approach was necessary due to the challenge of directly 

assessing field-specific ability beliefs, which could be influenced by students’ sense of 

belonging. Therefore, these uncategorised courses were grouped based on similarities to other 

courses or by comparison with existing studies. For example, civil engineering, a degree 

course not listed in Lueger’s (2022) study, was categorised using the field-specific ability 

beliefs assessment for mechanical engineering from Deiglmayr et al.’s (2019) study. 

Therefore, when necessary, studies such as those by Leslie et al. (2015) or Deiglmayr et al. 

(2019), which provided rankings of field-specific ability beliefs, were used as templates for 

categorisation. In cases where no suitable studies were available for guidance, the degree 

course curriculum was thoroughly analysed. Additionally, the mathematics intensity of a 

course was used as an additional indicator of higher field-specific ability beliefs, consistent 

with the approach taken by Deiglmayr et al. (2019). This methodology ensured a 

comprehensive and informed classification of academic fields. For a list of all courses 

categorised according to their field-specific ability beliefs, please consult Table 5 located in 

Appendix A. For the second research question, a moderation analysis was executed, with 

participants’ field-specific ability beliefs serving as the independent variable and sense of 

belonging as the dependent variable. Their gender brilliance stereotype (IAT score) was 

included as the moderator variable. For the third research question, a mediation analysis was 

conducted. Participants’ field-specific ability beliefs were the independent variable, sense of 

belonging was the dependent variable, and growth mindset acted as the mediator variable. The 

mediation and moderation analyses were conducted using PROCESS macro (Version 4.3.1) 

by Andrew F. Hayes (Hayes, 2022). All statistical analyses utilised a significance level 

(alpha) set at 0.05 (5%). Therefore, results with a p value less than 0.05 were deemed 

significantly significant. 

Artificial Intelligence 

DeepL (DeepL, 2024) was used for translation of technical terms, refinement of grammar 

(sentence structure), and as a dictionary for finding synonyms. 
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Results 

Table 1 presents sample size, mean, and standard deviations for the variables sense of 

belonging, field-specific ability beliefs, gender brilliance stereotype, and growth mindset.  

Table 1 

Descriptive Statistics of the Main Variables 

 
N M SD 

Sense of Belonging 614 2.96 0.54 

Field-specific Ability Beliefs 614 2.99 1.13 

Growth Mindset 614 3.63 1.29 

Gender Brilliance Stereotype 497 0.28 0.34 

Note. Sense of belonging was measured on a 4-point Likert scale (1 = “do not agree at all” to 

4 = “completely agree”), with higher values indicating a stronger sense of belonging. Field-

specific ability beliefs were assessed on a 7-point Likert scale (1 = “do not agree at all” to 7 = 

“completely agree”), with higher scores indicating stronger ability beliefs. Growth mindset 

was measured on a 6-point Likert scale (1 = “strongly disagree” to 6 = “strongly agree”), with 

higher values reflecting a stronger growth mindset. The gender brilliance stereotype was 

measured using a D-score, ranging from -2 to +2, with a midpoint of 0. 

Table 2 presents the correlations among the variables sense of belonging, field-specific 

ability beliefs, gender brilliance stereotype, and growth mindset.  

Table 2 

Correlations Between the Main Variables 

 1 2 3 4 

1.Sense of Belonging - -0.13** 0.11** -0.10* 

2.Field-specific Ability Beliefs -0.13** - -0.14** 0.04 

3.Growth Mindset 0.11** -0.14** - -0.01 

4.Gender Brilliance Stereotype -0.10* 0.04 -0.01 - 

Note. *p < .05. **p < .01. 



 30 

Examining Gender Differences and the Correlation Between Field-Specific Ability 

Beliefs and Growth Mindsets 

A Two-Way MANOVA was conducted to assess the main effects and interaction effects of 

Gender Identity and FSAB Group on the gender brilliance stereotype, growth mindset, and 

field-specific ability beliefs.  

Scatterplots were used to check for a linear relationship between the variables to verify the 

assumptions of the multivariate analysis of variance. The analysis revealed non-linearity, 

suggesting reduced statistical power of the test. Additionally, a correlation analysis was 

performed to examine collinearity among the dependent variables. The correlations were low 

(r < 0.85, Schroeder et al., 1990), indicating that multicollinearity was not a confounding 

factor in the analysis.  

Multivariate normality was assessed using the Shapiro-Wilk test, revealing that some 

groups were not normally distributed, however, given the robustness of the MANOVA, this 

outcome was deemed acceptable (Finch, 2005). Univariate and multivariate outliers were 

assessed using skewness, kurtosis, boxplots, and Mahalanobis distances. No univariate 

outliers were found, and the Mahalanobis distance (p > .001) indicated the absence of 

multivariate outliers. Homogeneity of error variances was confirmed for all scores (p > .05) 

using Levene’s test, and homogeneity of covariances was verified by Box’s test (p > .001). 

Table 3 summarises descriptive statistics for each subgroup.  
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Table 3 

Descriptive Statistics of Participants’ Field-Specific Ability Beliefs, Gender Brilliance 

Stereotype, and Growth Mindset Categorised by Gender and FSAB Group 

Variable Field-specific Ability 

Beliefs 

Growth Mindset Gender Brilliance 

Stereotype 

 
M(SD) N M(SD) N M(SD) N 

Low FSAB 
      

Male 2.90(1.07) 46 3.43(1.23) 46 0.21(0.35) 36 

Female 2.93(1.12) 175 3.63(1.17) 175 0.30(0.36) 144 

Total 2.93(1.11) 221 3.59(1.19) 221 0.28(0.36) 180 

Average FSAB 
      

Male 2.84(1.00) 90 3.52(1.37) 90 0.23(0.33) 69 

Female 2.88(1.17) 155 3.76(1.25) 155 0.31(0.28) 128 

Total 2.86(1.11) 245 3.67(1.30) 245 0.28(0.30) 197 

High FSAB       

Male  3.50(1.20) 42 3.71(1.47) 42 0.16(0.38) 37 

Female 3.22(1.15) 83 3.60(1.38) 83 0.35(0.35) 66 

Total 3.32(1.17) 125 3.64(1.40) 125 0.28(0.36) 103 

Note. Field-specific ability beliefs were assessed on a 7-point Likert scale (1 = “do not agree 

at all” to 7 = “completely agree”), with higher scores indicating stronger ability beliefs. The 

growth mindset scale used a 6-point Likert scale (1 = “strongly disagree” to 6 = “strongly 

agree”), with higher values reflecting a stronger growth mindset. The gender brilliance 

stereotype was measured using a D-score, ranging from -2 to +2, with a midpoint of 0. 

The MANOVA results revealed a statistically significant difference based on gender 

identity, F(3, 472) = 4.31, p = .005, partial η² = 0.027, Wilk’s Λ = 0.973, on the combined 

dependent variables. However, the interaction between gender identity and FSAB Group did 

not contribute significantly to the observed effects, F(6, 944) = 886, p = .504, partial η² = 

0.006, Wilk’s Λ = 0.989. 
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Post-hoc univariate ANOVAs were performed for each dependent variable. Hypothesis 1a 

predicted a statistically significant difference in growth mindsets, field-specific ability beliefs, 

and the gender brilliance stereotype within each FSAB Group between men and women. The 

results demonstrated a statistically significant difference between gender identity and the 

gender brilliance stereotype, F(1, 474) = 12.12, p < 0.001, partial η² = 0.025. Mean values 

depicted in Table 3 indicate that women exhibit a higher gender brilliance stereotype than 

men. However, no significant difference was found between participants’ gender for growth 

mindsets, F(1, 474) = 0.896, p = 0.344, partial η² = 0.002, or between gender and field-

specific ability beliefs, F(1, 474) = 0.014, p = 0.905, partial η² = 0.000. 

Consequently, hypotheses 1a, which anticipated a higher growth mindset among women, 

and 1b, which expected higher field-specific ability beliefs among women than men, were not 

supported. However, the findings were consistent with hypothesis 1c, which predicted a 

higher gender brilliance stereotype among women than men. For hypothesis 1d, which 

expected a negative correlation between growth mindsets and field-specific ability beliefs, a 

correlation analysis was conducted with the entire sample (N = 614). The Shapiro-Wilk test 

indicated that both variables were non-normally distributed (p < .05). However, given the 

robustness of the Pearson correlation and the large sample size (N > 30), this deviation was 

deemed acceptable (Döring & Bortz, 2016). A scatterplot revealed a non-linear relationship 

between the variables; thus, the Spearman’s-rho coefficient was utilised for analysis. A 

significant negative correlation was observed between field-specific ability beliefs and growth 

mindsets, with a correlation coefficient of r = -0.127 and p < .001, indicating a small effect 

size (Cohen, 1988). This result supports hypothesis 1d. 

Investigating the Gender Brilliance Stereotype as a Moderator Between Field-Specific 

Ability Beliefs and Sense of Belonging 

To examine research question 2, a moderation analysis was performed using PROCESS 

macro by Hayes (2022), which uses ordinary least squares regression, yielding unstandardised 

coefficients for all effects. Bootstrapping with 5000 samples was employed, with 

heteroscedasticity consistent standard errors, to compute the confidence intervals. The 

assumption of linearity was tested by examining the relationship between the variables 

involved in the moderation analysis. Visual inspection of the scatterplots, after LOESS 

smoothing, indicated that the relationship was approximately linear. 

A moderation analysis for all women who had completed the IAT (N = 338) was run to 

determine whether the relationship between their field-specific ability beliefs and sense of 
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belonging is moderated by their gender brilliance stereotype. The overall model was 

significant, F(3, 334) = 3.41, p = .018, predicting 3.12% of the variance. However, the 

analysis did not indicate that the gender brilliance stereotype significantly moderated the 

relationship between field-specific ability beliefs and sense of belonging, ΔR² = 0.03%, F(1, 

334) = 0.09, p = .76, 95% CI[-0.17, 0.13].  

Following recommendations by Hayes (2022) the interaction term was dropped from the 

model, resulting in a new simple effects model. This new model revealed a significant 

relationship between field-specific ability beliefs, B = -0.07, p = .007, and sense of belonging 

but not for the gender brilliance stereotype, B = -0.14, p = 0.107, and sense of belonging. 

Therefore, hypothesis 2a could not be supported. 

For hypothesis 2b, the same analysis was conducted for men (N = 142). The overall model 

was not significant, F(3, 138) = 1.22, p = .306. This result is consistent with hypotheses 2b 

and 2c, which anticipated no significant correlation between men’s field-specific ability 

beliefs and their sense of belonging, as well as no moderation of this relationship by their 

gender brilliance stereotype. 

Exploring Growth Mindset as a Mediator Between Field-Specific Ability Beliefs and 

Sense of Belonging 

Mediation analyses were performed for research question 3 using PROCESS macro by 

Hayes (2022), which uses ordinary least squares regression. These analyses yielded 

unstandardised path coefficients for total, direct, and indirect effects. Bootstrapping with 5000 

samples together with heteroscedasticity consistent standard errors were employed to compute 

the confidence intervals and inferential statistics. Effects were deemed significant when the 

confidence interval did not include zero. A mediation analysis for all women (N = 413) was 

conducted, to analyse whether the relationship between their field-specific ability beliefs and 

sense of belonging is mediated by their growth mindset. Prior to the mediation analysis the 

relationship of all variables was tested and turned out to be approximately linear, as assessed 

by visual inspection of the scatterplots after LOESS smoothing. 

Subsequently, a simple mediation was performed. An effect of field-specific ability beliefs 

on women’s sense of belonging was observed, B = -0.0783, p = .0015. After entering the 

mediator into the model, field-specific ability beliefs predicted the mediator significantly, B = 

-0.1559, p = .0043, which in turn did not predict sense of belonging significantly, B = 0.0431, 

p = .0627. Results indicate, that the relationship between field-specific ability beliefs and 
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female students’ sense of belonging is not mediated by growth mindset, indirect effect ab = -

0.0067, 95%-CI[-0.0163, 0.0003].  

The same tests were conducted for men (N = 178): No significant effect of field-specific 

ability beliefs on men’s sense of belonging was observed, B = -0.0343, p = .4025. After 

entering the mediator into the model, field-specific ability beliefs predicted the mediator 

significantly, B = -0.1887, p = .0493, which in turn did not predict sense of belonging 

significantly, B = 0.0342, p = .2745. Results indicate, that the relationship between field-

specific ability beliefs and students’ sense of belonging is not mediated by growth mindset, 

indirect effect ab = -0.0065, 95%-CI[-0.0224, 0.0053]. 

Therefore, growth mindset does not mediate the relationship between field-specific ability 

beliefs and sense of belonging for men and women, in line with hypothesis 3b but not 3a. 

Discussion 

While the literature on gender stereotypes continues to expand, many aspects require 

further exploration. One of the primary challenges in studying these stereotypes is their 

implicit nature. Individuals may not be consciously aware that they hold biases, or they might 

be unwilling to acknowledge them. However, the presence of gender disparities in academic 

and professional settings, as evidenced by statistics, highlights the critical need for continued 

research in this field. A stereotype that has gained prominence is the gender brilliance 

stereotype, which has become increasingly relevant in understanding gender inequities in 

academic contexts. While it has become less socially acceptable to make broad 

generalisations about an individual’s intelligence based on gender, the attribution of 

exceptional brilliance or giftedness in specific domains remains socially permissible. 

Furthermore, research into the gender brilliance stereotype and related constructs has resulted 

in conflicting findings, underlining the importance for further investigation. This thesis aimed 

to contribute to this area by encompassing diverse subject groups. Incorporating STEM and 

non-STEM fields facilitated a more comprehensive understanding of the concepts under 

examination. The first research question hypothesised that, within groups defined by varying 

levels of field-specific ability beliefs, women would exhibit higher growth mindsets than men 

as a means of coping with gender stereotypes. Moreover, it was anticipated that women 

would hold stronger field-specific ability beliefs given their more direct experience with these 

beliefs and exposure to narratives emphasising the need for exceptional talent to succeed. It 

was also expected that women would exhibit a stronger gender brilliance stereotype compared 
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to men, consistent with previous research findings (Storage et al., 2020). Finally, a negative 

correlation between growth mindset and field-specific ability beliefs was expected. 

The second research question involved a closer examination of the gender brilliance 

stereotype as a moderator between field-specific ability beliefs and sense of belonging. The 

theoretical link between the gender brilliance stereotype and field-specific ability beliefs, 

which associate brilliance with certain subjects more than others, is apparent. However, this 

connection has not been experimentally analysed to date, representing one of the primary 

goals of this thesis. Therefore, it was proposed that the connection between field-specific 

ability beliefs and sense of belonging is moderated by the gender brilliance stereotype, 

specifically for women due to its direct effect on them. For men, it was hypothesised that there 

would be no significant correlation between their field-specific ability beliefs and sense of 

belonging, as their perceived brilliance is typically not subjected to questioning. 

Finally, this thesis also aimed to investigate whether the connection between field-specific 

ability beliefs and sense of belonging may be mediated by an individual’s growth mindset, 

building on prior propositions by Deiglmayr et al. (2019). This thesis suggested that a higher 

growth mindset among women could help alleviate the adverse effects of field-specific ability 

beliefs on their sense of belonging, by providing resilience and confidence in their intellectual 

capabilities. 

Examining Gender Differences and the Correlation Between Field-Specific Ability 

Beliefs and Growth Mindsets 

This study aimed to shed light on gender disparities concerning individuals’ gender 

brilliance stereotype, field-specific ability beliefs, and growth mindsets. In accordance with 

prior research by Spinath et al. (2003), this thesis postulated that women tend to have higher 

growth mindsets than men, reasoning that women may need to adopt a growth mindset more 

strongly to overcome gender stereotypes. However, contrary to expectations, no significant 

gender differences were identified in students’ growth mindset. This outcome corroborates the 

findings of Yan et al. (2014). The results may be attributed to the sample comprising solely 

university students, which may result in the accumulation of similar beliefs about learning 

and development. For field-specific ability beliefs, higher brilliance beliefs among women 

than men were expected, in line with findings from Deiglmayr et al. (2019). Contrary to 

expectations, no relevant gender differences were detected. Previous research has yielded 

ambiguous results on this matter, underscoring the intricate nature of field-specific ability 

beliefs. In line with the third hypothesis, women demonstrated a higher gender brilliance 
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stereotype. This is consistent with findings from Storage et al. (2020), who also used the IAT. 

One potential explanation for this result is that women’s experiences of bias may trigger 

negative stereotypes about their own gender. The combination of encountering bias and 

receiving less positive feedback on their intellectual abilities, while being more frequently 

praised for their work ethic and effort, may reinforce these beliefs. Consequently, women may 

be more prone than men to internalise the stereotype that they are less innately brilliant than 

men. Finally, the data supported the assumption that individuals with lower field-specific 

ability beliefs tend to have a higher growth mindset. Although the correlation only had a 

small effect size (Cohen, 1988), the results nevertheless suggest a tendency for individuals 

who strongly believe that a certain subject requires brilliance to exhibit a lower growth 

mindset. Further investigation into the underlying causes of this correlation, potentially 

through regression analysis and a longitudinal study design, could provide important insights. 

Investigating the Gender Brilliance Stereotype as a Moderator Between Field-Specific 

Ability Beliefs and Sense of Belonging 

According to theoretical background, women’s field-specific ability beliefs were expected 

to negatively affect their sense of belonging. This is due to higher external or self-imposed 

expectations, which make it more challenging for them to establish a sense of belonging 

within their academic community. Moreover, it was anticipated that this relationship would 

be moderated by their implicit gender brilliance stereotypes. As such, a woman with high 

field-specific ability beliefs but a low gender brilliance stereotype may believe that everyone 

has an equal chance of success, regardless of the perceived need for brilliance in a field, 

thereby mitigating the effect on her sense of belonging. Conversely, no relationship was 

expected between field-specific ability beliefs and sense of belonging for men, nor was a 

moderating role of the gender brilliance stereotype anticipated. The data supported this, 

suggesting that men’s sense of belonging does not vary based on their field-specific ability 

beliefs. In contrast, the results of this study suggest that higher field-specific ability beliefs 

negatively influence women’s sense of belonging. This finding aligns with previous studies 

(e.g., Deiglmayr et al., 2019; Maranges et al., 2023). Nonetheless, the gender brilliance 

stereotype did not moderate the relationship between women’s field-specific ability beliefs 

and sense of belonging. This could be explained in part by the idea that a woman’s belief that 

a field requires brilliance for success may suffice in fostering an uncomfortable and 

competitive atmosphere, irrespective of whether she believes that men are generally more 

brilliant than women. For example, Gneezy et al. (2003) demonstrated that increased 
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competitiveness in an environment led to enhanced performance for men, but not for women. 

Furthermore, Vial et al. (2022) showed that high beliefs in brilliance may create negative and 

competitive workplace environments, resulting in a diminished sense of belonging among 

women.  

Alternatively, moderation effects may go undetected if the effect size is small, due to low 

power (Faul et al., 2007). These two opposing arguments make definite conclusions 

challenging. Additionally, the reliability of the Implicit Association Test (IAT) used in this 

study warrants critical examination. Although widely used to assess gender stereotypes, the 

IAT is not without limitations and has been subject of recent discussions. Some argue in 

favour of its construct and predictive validity (Nosek et al., 2007), while others caution 

against using response time measures to determine implicit attitudes. For instance, Ottaway et 

al. (2001) demonstrated, that participants responded faster to stimuli they were more familiar 

with, suggesting that attitudes obtained by semantic instances (e.g., “female”) may not 

accurately predict behaviours or prejudices (e.g., prejudice towards women regarding their 

brilliance). Rezaei (2011) also found lower re-test reliability for the IAT than originally 

reported by Greenwald et al. (1995). Moreover, criticism has been raised regarding the 

construct validation of the instrument. Schimmack (2021b) suggests that independent experts’ 

evaluations are essential, highlighting the need to critically examine the analyses conducted 

by Greenwald et al. (1995). Additionally, Greenwald et al. (1995) interpreted low correlations 

between IAT scores and explicit measures as evidence of the tests validity, without 

considering the possibility of invalid IAT scores (Schimmack, 2021b). Another noteworthy 

concern with the IAT is its validity across different attitude objects (Schimmack, 2021b). 

While it may effectively detect a gender-science bias, its validity could be compromised when 

measuring other constructs. This variability complicates the generalisation of IAT results 

across different domains. Furthermore, Oswald et al. (2013) reported relatively low predictive 

validity of the stereotype IAT in relation to discriminatory behaviour, judgements, or 

decisions. Schimmack (2021b) suggested the IAT may accurately classify individuals into 

two antagonistic groups but not in individual variations in attitude intensity. This finding 

aligns with the present study’s observation of a lack of moderation between the gender 

brilliance stereotype and field-specific ability beliefs, suggesting that the IAT may not 

accurately reflect participants’ implicit bias individually. Furthermore, the theory aligns with 

the findings of this study that women exhibited a higher gender brilliance stereotype than 

men. This is a direct comparison between two opposing groups, and a result supported by 

previous research (Storage et al., 2020).  
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Additional factors influencing the outcomes of the Implicit Association Test have been 

addressed, including processing attitudes, ease of information accumulation, and cognitive 

skills, which further complicate the interpretation of results (Klauer et al., 2007; McFarland & 

Crouch, 2002). Moreover, transient factors that can affect the IAT have also been identified 

(Schmukle & Egloff, 2005). In this study, to achieve a large sample size, participants 

completed the IAT through a questionnaire, rather than in a controlled setting. This approach 

introduced potential environmental variables, such as background noise, which may have 

contributed to increased measurement errors. 

In order to assess the reliability of the IAT in this study, an approach recommended by 

Schnabel et al. (2008) was employed. This involved correlating the number of trials, number 

of incorrect answers, and number of correct answers of blocks 3 and 6 (exercise blocks) and 

blocks 4 and 7 (test blocks). However, the most commonly employed method for calculating 

the IAT’s reliability, which involves correlating training and test blocks, yielded a relatively 

low correlation coefficient (Group A: r = 0.347; Group B: r = .215) in comparison to the 

reliability scores typically observed for the IAT (usually r > 0.7) (Greenwald et al., 2003; 

Nosek et al., 2007). This prompts further questions regarding the robustness of the results 

obtained in this study. 

Exploring Growth Mindset as a Mediator between Field-Specific Ability Beliefs and 

Sense of Belonging 

Deiglmayr et al. (2019) investigated the positive correlation between field-specific ability 

beliefs and belonging uncertainty (equivalent to a low sense of belonging) and proposed that 

this association might be mediated by a growth mindset. This thesis similarly hypothesised, 

that a higher growth mindset would mitigate the negative effect of field-specific ability beliefs 

on women’s sense of belonging. In the case of men, no mediating effect was expected. 

Contrary to expectations, no mediating effect was found for women, and consistent with the 

hypothesis, no effect was found for men. Although field-specific ability beliefs correlate 

negatively with growth mindsets, growth mindsets do not act as mediators. A study by 

Maranges et al. (2023) reached a somewhat similar result: The gender disparity between 

philosophy, which is predominantly male-dominated, and psychology, which is 

predominantly female dominated, was attributed to the influence of brilliance beliefs rather 

than growth mindsets. It seems that field-specific ability beliefs may be pivotal predictors of 

sense of belonging and female representation. While Maranges et al. (2023) did not identify 

growth mindset as a significant predictor, they did identify a significant negative correlation 
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between field-specific ability beliefs and growth mindset. This result is echoed in this study. It 

appears that growth mindsets and brilliance beliefs are strongly interlinked. Despite being 

distinct concepts (Asbury et al., 2023), it would be beneficial to consider growth mindsets and 

brilliance beliefs as complementary in future research. As several studies have shown the 

advantages of growth mindset interventions (e.g., Aronson et al., 2002; Samuel & Warner, 

2021), it would be wise to educate on the malleability of intelligence as well as the 

misconception of brilliance beliefs. 

Limitations 

While this study contributes to the understanding of factors influencing students’ sense of 

belonging, it is important to acknowledge its limitations. Firstly, as a non-experimental study 

with a cross-sectional approach, although correlations were found between certain variables, 

it is not possible to conclude that these are causal relationships. Consequently, future studies 

should employ longitudinal designs or experimental manipulations in order to explore causal 

relationships between the variables, as exemplified by Hannak et al. (2023). 

A further limitation concerns the demographic composition of the sample. The low 

participation of individuals who do not identify as male or female resulted in their exclusion 

from most research questions. This was further compounded by the existing literature, which 

adopts a binary gender approach. Subsequently, there is a lack of data and theories to base 

hypotheses on for individuals that identify as non-binary. The binary perspective, which 

required participants to select either photos of men or women during the IAT, was criticised 

by numerous participants in the comment section of the survey. Future research should strive 

to include individuals of all genders in their studies. 

Moreover, the study focused exclusively on gender differences and did not include an 

analysis of ethnic or cultural differences. An intersectional approach would have made it 

challenging to identify specific effects, as previous research (e.g., Jaxon et al., 2019) indicates 

that brilliance is not only falsely associated primarily with men but also with white 

individuals. It was beyond the scope of this study to address both gender and ethnicity; 

however, future research must consider both matters.  

It is also important to note that the descriptive statistics in this study indicated a tendency 

towards a higher sense of belonging and lower field-specific ability beliefs in this sample. This 

trend can be attributed to the relatively low number of participants enrolled in degree 

programmes characterised by high field-specific ability beliefs. Future studies would benefit 
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from obtaining a sample that includes equal representation from all field-specific ability belief 

groups.  

Practical Implications and Directions for Future Research 

Despite encountering numerous challenges, particularly regarding the controversial 

Implicit Association Test (IAT), this thesis represents a substantial contribution to the 

research on gender stereotypes in several key areas. Notably, the study highlights the 

significant relationship between field-specific ability beliefs and the sense of belonging among 

female students. The perception that certain scientific fields require innate brilliance, which 

cannot be acquired, can substantially diminish female students’ connection to their respective 

fields. Despite a significant correlation between field-specific ability beliefs and growth 

mindsets, the latter were not found to be mediators between female students’ field-specific 

ability beliefs and sense of belonging.  

While previous research has demonstrated that growth mindset interventions can reduce 

anxiety, increase self-efficacy, improve performance, and enhance self-confidence in 

approaching new tasks among students (e.g., Aronson et al., 2002; Samuel & Warner, 2021), 

these interventions have yet to address field-specific ability beliefs. Given the conceptual 

overlap and mutual influence between these constructs, it is essential to consider field-specific 

ability beliefs as a distinct concept in intervention programmes (Asbury et al., 2023). 

Therefore, it is important to educate students about the pervasive stereotype that certain 

subjects are reserved for “brilliant” scientists, or more radically, for men. As the findings in 

this study indicate, such stereotypes can harm female students, potentially diminishing their 

sense of belonging. Furthermore, Leslie et al. (2015) demonstrated that women are 

underrepresented in fields with high field-specific ability beliefs. To address these issues, 

universities should implement interventions, especially during the first year, when students 

are adjusting to a new and often challenging environment (e.g., Besser & Zeigler-Hill, 2012). 

While it would be beneficial to implement these programmes in all courses, they are 

particularly important in fields where high field-specific ability beliefs are prevalent.  

Heyder et al. (2020) showed that students’ intrinsic motivation decreases when teachers 

exhibit strong field-specific ability beliefs. Therefore, it is imperative to engage in open 

discourse with educators on this matter. They should learn to avoid reinforcing stereotypes, 

such as praising women for hard work and men for brilliance, and to adopt teaching practices 

that promote growth mindsets, as proposed by Aronson et al. (2002). Educators should 

elucidate that abilities can develop over time, that effort is positive, and that mistakes and 
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challenges are a natural part of learning. Additionally, professors should be trained to provide 

constructive feedback that emphasises the learning process rather than innate talent.  

Possible approaches could include the use of role models, a methodology demonstrated to 

be efficacious by Buckley et al. (2022). They found that introducing female role models by 

reading a set of two short stories about female scientists helps challenge stereotypes. For 

instance, in disciplines with a low proportion of female students, women currently employed 

in those fields could share their experiences and accounts of how they achieved success. 

Furthermore, by educating students about the effects of stereotypes and field-specific ability 

beliefs and normalising their experiences, educators can facilitate the cultivation of a 

supportive environment where students can share their experiences with one another, which 

can positively contribute to students’ sense of belonging (Walton & Cohen, 2011). Despite 

the evidence presented in this study indicating that women display a greater tendency to 

endorse the gender brilliance stereotype, it is nevertheless recommended that interventions be 

directed at both female and male students. It is essential that all parties actively work towards 

minimising biases and preventing their reinforcement. This awareness of gender-stereotypical 

attitudes among both students and professors should hopefully lead to an improved sense of 

belonging among female students.  

Another noteworthy finding from this study, which has implications for future research, is 

that the gender brilliance stereotype does not moderate the relationship between field-specific 

ability beliefs and the sense of belonging experienced by female students. Nevertheless, this 

finding requires further investigation. The non-significance may be attributed to measurement 

issues, including potential validity and reliability concerns, or simply the necessity for further 

examination of the Implicit Association Test. Robust research necessitates the inclusion of the 

gender brilliance stereotype and field-specific ability beliefs in relevant studies. While this 

study represents an initial attempt to integrate both concepts, it should not be the last. Future 

research may benefit from including an explicit measure of the gender brilliance stereotype to 

enable comparison and support for the IAT results. According to Schimmack (2021), 

concerns about socially desirable responding in anonymous surveys may be redundant. Thus, 

future research would benefit from investigating the gender brilliance stereotype using 

explicit measures until the IAT is validated properly or, preferably, a new measurement tool is 

developed. A potential strategy until then would be to employ both the IAT and an explicit 

measure to gain a more comprehensive understanding while accounting for potential 

measurement errors in both tests (Schimmack, 2021b). 
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Conclusion  

In conclusion, this thesis identifies the critical intersection between students’ gender 

stereotypes, field-specific ability beliefs, growth mindsets, and sense of belonging. The 

importance of gender stereotype research is exemplified by the direct link between field-

specific ability beliefs and female students’ sense of belonging, as well as the 

underrepresentation of women in numerous fields that are assumed to require innate 

brilliance. Future research should focus on intervention studies aimed at addressing 

individuals’ beliefs about their own brilliance, as well as their perceptions of brilliance being 

essential for success in certain fields. Additionally, emphasis should be placed on the 

development and improvement of test instruments such as the IAT. The objective is to reduce 

gender segregation and empower all students to pursue their preferred fields of study without 

being constrained by negative stereotypes. 

  



 43 

References 

Aronson, E., Wilson, T., Akert, R., & Sommers, S. (2020). Social Psychology, Global 

Edition. Pearson Education, Limited. 

Aronson, J., Fried, C. B., & Good, C. (2002). Reducing the Effects of Stereotype Threat on 

African American College Students by Shaping Theories of Intelligence. Journal of 

Experimental Social Psychology, 38(2), 113–125. 

https://doi.org/10.1006/jesp.2001.1491 

Asbury, K., Roloff, J., Carstensen, B., Guill, K., & Klusmann, U. (2023). Investigating 

preservice teachers’ field-specific ability beliefs: Do they believe innate talent is 

essential for success in their subject? Teaching and Teacher Education, 136, 104367. 

https://doi.org/10.1016/j.tate.2023.104367 

Ashmore, R. D., & Del Boca, F. K. (1979). Sex stereotypes and implicit personality theory: 

Toward a cognitive—Social psychological conceptualization. Sex Roles, 5(2), 219–

248. https://doi.org/10.1007/BF00287932 

Banchefsky, S., Lewis, K. L., & Ito, T. A. (2019). The Role of Social and Ability Belonging 

in Men’s and Women’s pSTEM Persistence. Frontiers in Psychology, 10, 2386. 

https://doi.org/10.3389/fpsyg.2019.02386 

Baumeister, R. F., & Leary, M. R. (1995). The need to belong: Desire for interpersonal 

attachments as a fundamental human motivation. Psychological Bulletin, 117(3), 497–

529. https://doi.org/10.1037/0033-2909.117.3.497 

Besser, A., & Zeigler-Hill, V. (2012). Positive Personality Features and Stress among First-

year University Students: Implications for Psychological Distress, Functional 

Impairment, and Self-esteem. Self and Identity, 13(1), 24–44. 

https://doi.org/10.1080/15298868.2012.736690 

Bian, L., Leslie, S.-J., & Cimpian, A. (2017). Gender stereotypes about intellectual ability 

emerge early and influence children’s interests. Science, 355(6323), 389–391. 

https://doi.org/10.1126/science.aah6524 

Bian, L., Leslie, S.-J., & Cimpian, A. (2018). Evidence of bias against girls and women in 

contexts that emphasize intellectual ability. American Psychologist, 73(9), 1139–1153. 

https://doi.org/10.1037/amp0000427 

https://psycnet.apa.org/doi/10.1037/amp0000427


 44 

Bian, L., Leslie, S.-J., Murphy, M. C., & Cimpian, A. (2018). Messages about brilliance 

undermine women’s interest in educational and professional opportunities. Journal of 

Experimental Social Psychology, 76, 404–420. 

https://doi.org/10.1016/j.jesp.2017.11.006 

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit Theories of 

Intelligence Predict Achievement Across an Adolescent Transition: A Longitudinal 

Study and an Intervention. Child Development, 78(1), 246–263. 

https://doi.org/10.1111/j.1467-8624.2007.00995.x 

Blanton, H., Jaccard, J., Strauts, E., Mitchell, G. & Tetlock, P. E. (2015). Toward a 

meaningful metric of implicit prejudice. Journal Of Applied Psychology, 100(5), 

1468–1481. https://doi.org/10.1037/a0038379 

Brewer, M. B. (2007). The importance of being we: Human nature and intergroup relations. 

American Psychologist, 62(8), 728–738. https://doi.org/10.1037/0003-066X.62.8.728 

Brophy, J. E. (1983). Research on the self-fulfilling prophecy and teacher expectations. 

Journal of Educational Psychology, 75(5), 631–661. https://doi.org/10.1037/0022-

0663.75.5.631 

Buckley, C., Farrell, L., & Tyndall, I. (2022). Brief Stories of Successful Female Role Models 

in Science Help Counter Gender Stereotypes Regarding Intellectual Ability among 

Young Girls: A Pilot Study. Early Education and Development, 33(4), 555–566. 

https://doi.org/10.1080/10409289.2021.1928444 

Bundesministerium für Bildung, Wissenschaft und Forschung. (2023). Auswertungen. 

Datawarehouse Hochschulbereich. https://unidata.gv.at/Pages/auswertungen.aspx 

Canning, E. A., Muenks, K., Green, D. J., & Murphy, M. C. (2019). STEM faculty who 

believe ability is fixed have larger racial achievement gaps and inspire less student 

motivation in their classes. Science Advances, 5(2), eaau4734. 

https://doi.org/10.1126/sciadv.aau4734 

Carlana, M. (2019). Implicit Stereotypes: Evidence from Teachers’ Gender Bias*. The 

Quarterly Journal of Economics, 134(3), 1163–1224. 

https://doi.org/10.1093/qje/qjz008 



 45 

Cejka, M. A. & Eagly, A. H. (1999). Gender-Stereotypic Images of Occupations Correspond 

to the Sex Segregation of Employment. Personality & Social Psychology Bulletin, 

25(4), 413–423. https://doi.org/10.1177/0146167299025004002 

Cheryan, S., Plaut, V. C., Davies, P. G., & Steele, C. M. (2009). Ambient belonging: How 

stereotypical cues impact gender participation in computer science. Journal of 

Personality and Social Psychology, 97(6), 1045–1060. 

https://doi.org/10.1037/a0016239 

Cimpian, A., & Leslie, S. J., (2017). The brilliance trap: How a misplaced emphasis on genius 

subtly discourages women and African-Americans from certain academic fields. 

Scientific American, 317(3), 60-65. http://dx.doi.org/10.1038/scientificamerican0917-

60 

Cimpian, J. R., Lubienski, S. T., Timmer, J. D., Makowski, M. B., & Miller, E. K. (2016). 

Have Gender Gaps in Math Closed? Achievement, Teacher Perceptions, and Learning 

Behaviors Across Two ECLS-K Cohorts. AERA Open, 2(4), 1-19. 

https://doi.org/10.1177/2332858416673617 

Clark, S. L., Dyar, C., Inman, E. M., Maung, N., & London, B. (2021). Women’s career 

confidence in a fixed, sexist STEM environment. International Journal of STEM 

Education, 8(1), 1-10. https://doi.org/10.1186/s40594-021-00313-z 

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed.). Lawrence 

Erlbaum Associates. https://doi.org/10.4324/9780203771587 

Corless, V. (2019, September 9). Pioneers in Science: Gertrude B. Elion. Advanced Science 

News. https://www.advancedsciencenews.com/pioneers-in-science-gertrude-b-elion/ 

Cundiff, J. L., Vescio, T. K., Loken, E., & Lo, L. (2013). Do gender–science stereotypes 

predict science identification and science career aspirations among undergraduate 

science majors? Social Psychology of Education, 16(4), 541–554. 

https://doi.org/10.1007/s11218-013-9232-8 

Cvencek, D., Meltzoff, A. N., & Greenwald, A. G. (2011). Math–Gender Stereotypes in 

Elementary School Children. Child Development, 82(3), 766–779. 

https://doi.org/10.1111/j.1467-8624.2010.01529.x 

http://dx.doi.org/10.1038/scientificamerican0917-60
http://dx.doi.org/10.1038/scientificamerican0917-60


 46 

Danaher, K., & Crandall, C. S. (2008). Stereotype Threat in Applied Settings Re-Examined. 

Journal of Applied Social Psychology, 38(6), 1639–1655. 

https://doi.org/10.1111/j.1559-1816.2008.00362.x 

De Castella, K., & Byrne, D. (2015). My intelligence may be more malleable than yours: The 

revised implicit theories of intelligence (self-theory) scale is a better predictor of 

achievement, motivation, and student disengagement. European Journal of 

Psychology of Education, 30(3), 245–267. https://doi.org/10.1007/s10212-015-0244-y 

DeepL. (2024). DeepL. https://www.deepl.com/translator 

Deiglmayr, A., Stern, E., & Schubert, R. (2019). Beliefs in “Brilliance” and Belonging 

Uncertainty in Male and Female STEM Students. Frontiers in Psychology, 10, 1114. 

https://doi.org/10.3389/fpsyg.2019.01114 

Diekman, A. B., Steinberg, M., Brown, E. R., Belanger, A. L., & Clark, E. K. (2017). A Goal 

Congruity Model of Role Entry, Engagement, and Exit: Understanding Communal 

Goal Processes in STEM Gender Gaps. Personality and Social Psychology Review, 

21(2), 142–175. https://doi.org/10.1177/1088868316642141 

Dinger, F. C., & Dickhäuser, O. (2013). Does implicit theory of intelligence cause 

achievement goals? Evidence from an experimental study. International Journal of 

Educational Research, 61, 38–47. https://doi.org/10.1016/j.ijer.2013.03.008 

Döring, N., & Bortz, J. (2016). Forschungsmethoden und Evaluation in den Sozial- und 

Humanwissenschaften. Springer. https://doi.org/10.1007/978-3-642-41089-5 

Dutt, K., Pfaff, D. L., Bernstein, A. F., Dillard, J. S., & Block, C. J. (2016). Gender 

differences in recommendation letters for postdoctoral fellowships in geoscience. 

Nature Geoscience, 9(11), 805–808. https://doi.org/10.1038/ngeo2819 

Dweck, C. S., Chiu, C., & Hong, Y. (1995). Implicit Theories and Their Role in Judgments 

and Reactions: A World from Two Perspectives. Psychological Inquiry, 6(4), 267–

285. https://doi.org/10.1207/s15327965pli0604_1 

Eagly, A. H., Nater, C., Miller, D. I., Kaufmann, M., & Sczesny, S. (2020). Gender 

stereotypes have changed: A cross-temporal meta-analysis of US public opinion polls 

from 1946 to 2018. American Psychologist, 75(3), 301–315. 

https://doi.org/10.1037/amp0000494 



 47 

Eckes, T. (2008). Geschlechterstereotype: Von Rollen, Identitäten und Vorurteilen. In R. 

Becker & B. Kortendiek (Hrsg.), Handbuch Frauen- und Geschlechterforschung: 

Theorie, Methoden, Empirie (S. 171–182). VS Verlag für Sozialwissenschaften. 

https://doi.org/10.1007/978-3-531-91972-0_20 

Elliot, A. J., & Dweck, C. S. (2013). Handbook of Competence and Motivation (1st ed.). The 

Guilford Press. 

Else-Quest, N. M., Hyde, J. S., & Linn, M. C. (2010). Cross-national patterns of gender 

differences in mathematics: A meta-analysis. Psychological Bulletin, 136(1), 103–127. 

https://doi.org/10.1037/a0018053 

Ertl, B., Luttenberger, S., & Paechter, M. (2017). The Impact of Gender Stereotypes on the 

Self-Concept of Female Students in STEM Subjects with an Under-Representation of 

Females. Frontiers in Psychology, 8, 703. https://doi.org/10.3389/fpsyg.2017.00703 

European Commission: Directorate-General for Research and Innovation. (2019). She figures 

2018. Publications Office. https://data.europa.eu/doi/10.2777/936 

European Commission: Directorate-General for Research and Innovation. (2021). She figures 

2021 : gender in research and innovation : statistics and indicators. Publications 

Office. https://data.europa.eu/doi/10.2777/06090 

European Commission: Directorate-General for Communication. (2024). Gender equality 

strategy. https://commission.europa.eu/strategy-and-policy/policies/justice-and-

fundamental-rights/gender-equality/gender-equality-strategy_en 

Eurostat. (2018, April 25). Girls and women under-represented in ICT. Eurostat. 

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20180425-1 

Eurostat. (2023, May 30). More women than men held tertiary degrees in 2022. Eurostat. 

https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20230530-3 

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible statistical 

power analysis program for the social, behavioral, and biomedical sciences. Behavior 

Research Methods, 39(2), 175–191. https://doi.org/10.3758/BF03193146 

Field, A. (2017). Discovering Statistics Using IBM SPSS Statistics (5th ed.). SAGE 

Publications. 



 48 

Finch, H. (2005). Comparison of the Performance of Nonparametric and Parametric 

MANOVA Test Statistics when Assumptions Are Violated. Methodology: European 

Journal of Research Methods for the Behavioral and Social Sciences, 1(1), 27–38. 

https://doi.org/10.1027/1614-1881.1.1.27 

Furnham, A., Reeves, E., & Budhani, S. (2002). Parents Think Their Sons Are Brighter Than 

Their Daughters: Sex Differences in Parental Self-Estimations and Estimations of 

Their Children’s Multiple Intelligences. The Journal of Genetic Psychology, 163(1), 

24–39. https://doi.org/10.1080/00221320209597966 

Gneezy, U., Niederle, M., & Rustichini, A. (2003). Performance in Competitive 

Environments: Gender Differences. The Quarterly Journal of Economics, 118(3), 

1049–1074. https://doi.org/10.1162/00335530360698496 

Good, C., Aronson, J., & Inzlicht, M. (2003). Improving adolescents’ standardized test 

performance: An intervention to reduce the effects of stereotype threat. Journal of 

Applied Developmental Psychology, 24(6), 645–662. 

https://doi.org/10.1016/j.appdev.2003.09.002 

Good, C., Rattan, A., & Dweck, C. S. (2012). Why do women opt out? Sense of belonging 

and women’s representation in mathematics. Journal of Personality and Social 

Psychology, 102(4), 700–717. https://doi.org/10.1037/a0026659 

Gopalan, M., Linden-Carmichael, A., & Lanza, S. (2022). College Students’ Sense of 

Belonging and Mental Health Amidst the COVID-19 Pandemic. Journal of Adolescent 

Health, 70(2), 228–233. https://doi.org/10.1016/j.jadohealth.2021.10.010 

Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem, 

and stereotypes. Psychological Review, 102(1), 4–27. https://doi.org/10.1037/0033-

295X.102.1.4 

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. K. (1998). Measuring individual 

differences in implicit cognition: The implicit association test. Journal of Personality 

and Social Psychology, 74(6), 1464–1480. https://doi.org/10.1037/0022-

3514.74.6.1464 

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003). Understanding and using the 

Implicit Association Test: I An improved scoring algorithm. Journal of Personality 

and Social Psychology, 85(2), 197–216. https://doi.org/10.1037/0022-3514.85.2.197 



 49 

Hannak, A., Joseph, K., Larremore, D. B., & Cimpian, A. (2023). Field-specific ability beliefs 

as an explanation for gender differences in academics’ career trajectories: Evidence 

from public profiles on ORCIDOrg. Journal of Personality and Social Psychology, 

125(4), 681–698. https://doi.org/10.1037/pspa0000348 

Hayes, A. F. (2022). Introduction to Mediation, Moderation, and Conditional Process 

Analysis: A Regression-Based Approach (3rd ed.). The Guilford Press.  

Heyder, A., Steinmayr, R., & Kessels, U. (2019). Do Teachers’ Beliefs About Math Aptitude 

and Brilliance Explain Gender Differences in Children’s Math Ability Self-Concept? 

Frontiers in Education, 4(34), 1-11. https://doi.org/10.3389/feduc.2019.00034 

Heyder, A., Weidinger, A. F., Cimpian, A., & Steinmayr, R. (2020). Teachers’ belief that 

math requires innate ability predicts lower intrinsic motivation among low-achieving 

students. Learning and Instruction, 65, 101220. 

https://doi.org/10.1016/j.learninstruc.2019.101220 

Hively, K., & El-Alayli, A. (2014). “You throw like a girl:” The effect of stereotype threat on 

women’s athletic performance and gender stereotypes. Psychology of Sport and 

Exercise, 15(1), 48–55. https://doi.org/10.1016/j.psychsport.2013.09.001 

Höhne, E., & Zander, L. (2019). Sources of Male and Female Students’ Belonging 

Uncertainty in the Computer Sciences. Frontiers in Psychology, 10, 1740 

https://doi.org/10.3389/fpsyg.2019.01740 

Hyde, J. S. (2005). The gender similarities hypothesis. American Psychologist, 60(6), 581–

592. https://doi.org/10.1037/0003-066X.60.6.581 

Ito, T., & Urland, G. (2003). Race and Gender on the Brain: Electrocortical Measures of 

Attention to the Race and Gender of Multiply Categorizable Individuals. Journal of 

personality and social psychology, 85(4), 616–626. https://doi.org/10.1037/0022-

3514.85.4.616 

Jaxon, J., Lei, R. F., Shachnai, R., Chestnut, E. K., & Cimpian, A. (2019). The Acquisition of 

Gender Stereotypes about Intellectual Ability: Intersections with Race. Journal of 

Social Issues, 75(4), 1192–1215. https://doi.org/10.1111/josi.12352 

Jenifer, J. B., Jaxon, J., Levine, S. C., & Cimpian, A. (2023). “You need to be super smart to 

do well in math!” Young children’s field-specific ability beliefs. Developmental 

Science, 27(1), e13429. https://doi.org/10.1111/desc.13429 



 50 

Kessels, U. (2015). Bridging the gap by enhancing the fit: How stereotypes about STEM clash 

with stereotypes about girls. International Journal of Gender, Science and 

Technology, 7(2), 280–296. 

Kim, S., Jin, K., & Bian, L. (2024). Gender brilliance stereotype emerges early and predicts 

children’s motivation in South Korea. Child Development, 95(3), 913–928. 

https://doi.org/10.1111/cdev.14043 

Klauer, K. C., Voss, A., Schmitz, F., & Teige-Mocigemba, S. (2007). Process components of 

the Implicit Association Test: A diffusion-model analysis. Journal of Personality and 

Social Psychology, 93(3), 353–368. https://doi.org/10.1037/0022-3514.93.3.353 

Kroeper, K. M., Fried, A. C., & Murphy, M. C. (2022). Towards fostering growth mindset 

classrooms: Identifying teaching behaviors that signal instructors’ fixed and growth 

mindsets beliefs to students. Social Psychology of Education, 25(2–3), 371–398. 

https://doi.org/10.1007/s11218-022-09689-4 

Kurdi, B., Seitchik, A. E., Axt, J. R., Carroll, T. J., Karapetyan, A., Kaushik, N., Tomezsko, 

D., Greenwald, A. G., & Banaji, M. R. (2019). Relationship between the Implicit 

Association Test and intergroup behavior: A meta-analysis. American Psychologist, 

74(5), 569–586. https://doi.org/10.1037/amp0000364 

Ladewig, A., Keller, M., & Klusmann, U. (2020). Sense of Belonging as an Important Factor 

in the Pursuit of Physics: Does It Also Matter for Female Participants of the German 

Physics Olympiad? Frontiers in Psychology, 11, 548781. 

https://doi.org/10.3389/fpsyg.2020.548781 

Lee, H. J., Lee, J., Song, J., Kim, S., & Bong, M. (2022). Promoting children’s math 

motivation by changing parents’ gender stereotypes and expectations for math. 

Journal of Educational Psychology, 114(7), 1567–1588. 

https://doi.org/10.1037/edu0000743 

Leiner, D. J. (2024). SoSci Survey (Version 3.5.02) [Computer Software]. 

https://www.soscisurvey.de 

Leslie, S.-J., Cimpian, A., Meyer, M., & Freeland, E. (2015). Expectations of brilliance 

underlie gender distributions across academic disciplines. Science, 347(6219), 262–

265. https://doi.org/10.1126/science.1261375 



 51 

Li, Y., & Bates, T. C. (2019). You can’t change your basic ability, but you work at things, and 

that’s how we get hard things done: Testing the role of growth mindset on response to 

setbacks, educational attainment, and cognitive ability. Journal of Experimental 

Psychology: General, 148(9), 1640–1655. https://doi.org/10.1037/xge0000669 

Lindberg, S. M., Hyde, J. S., Petersen, J. L., & Linn, M. C. (2010). New trends in gender and 

mathematics performance: A meta-analysis. Psychological Bulletin, 136(6), 1123–

1135. https://doi.org/10.1037/a0021276 

Lueger, A. (2022). Der Brillanzfaktor als Erklärungsvariable für Genderdifferenzen. 

Ma, D. S., Correll, J., & Wittenbrink, B. (2015). The Chicago face database: A free stimulus 

set of faces and norming data. Behavior Research Methods, 47(4), 1122–1135. 

https://doi.org/10.3758/s13428-014-0532-5 

Maranges, H. M., Iannuccilli, M., Nieswandt, K., Hlobil, U., & Dunfield, K. (2023). 

Brilliance Beliefs, Not Mindsets, Explain Inverse Gender Gaps in Psychology and 

Philosophy. Sex Roles, 89(11-12), 801–817. https://doi.org/10.1007/s11199-023-

01406-5 

McFarland, S. G., & Crouch, Z. (2002). A cognitive skill confound on the implicit association 

test. Social Cognition, 20(6), 483–510. https://doi.org/10.1521/soco.20.6.483.22977 

McPherson, E., Park, B., & Ito, T. A. (2018). The Role of Prototype Matching in Science 

Pursuits: Perceptions of Scientists That Are Inaccurate and Diverge From Self-

Perceptions Predict Reduced Interest in a Science Career. Personality & Social 

Psychology Bulletin, 44(6), 881–898. https://doi.org/10.1177/0146167217754069 

Mendoza-Denton, R., Downey, G., Purdie, V. J., Davis, A., & Pietrzak, J. (2002). Sensitivity 

to status-based rejection: Implications for African American students’ college 

experience. Journal of Personality and Social Psychology, 83(4), 896–918. 

https://doi.org/10.1037/0022-3514.83.4.896 

Merton, R. K. (1948). The Self-Fulfilling Prophecy. The Antioch Review, 8(2), 193–210. 

https://doi.org/10.2307/4609267 

Meyer, M., Cimpian, A. & Leslie, S. (2015). Women are underrepresented in fields where 

success is believed to require brilliance. Frontiers in Psychology, 6, 235. 

https://doi.org/10.3389/fpsyg.2015.00235 



 52 

Mueller, C. M., & Dweck, C. S. (1998). Praise for intelligence can undermine children’s 

motivation and performance. Journal of Personality and Social Psychology, 75(1), 

33–52. https://doi.org/10.1037/0022-3514.75.1.33 

Muenks, K., Canning, E. A., LaCosse, J., Green, D. J., Zirkel, S., Garcia, J. A., & Murphy, M. 

C. (2020). Does my professor think my ability can change? Students’ perceptions of 

their STEM professors’ mindset beliefs predict their psychological vulnerability, 

engagement, and performance in class. Journal of Experimental Psychology: General, 

149(11), 2119–2144. https://doi.org/10.1037/xge0000763 

Muradoglu, M., Arnold, S. H., Leslie, S.-J., & Cimpian, A. (2023). “What Does It Take to 

Succeed Here?”: The Belief That Success Requires Brilliance Is an Obstacle to 

Diversity. Current Directions in Psychological Science, 32(5), 379–386. 

https://doi.org/10.1177/09637214231173361 

Muradoglu, M., Horne, Z., Hammond, M. D., Leslie, S.-J., & Cimpian, A. (2022). Women—

Particularly underrepresented minority women—And early-career academics feel like 

impostors in fields that value brilliance. Journal of Educational Psychology, 114(5), 

1086–1100. https://doi.org/10.1037/edu0000669 

Nosek, B. A., Greenwald, A. G., & Banaji, M. R. (2007). The Implicit Association Test at 

Age 7: A Methodological and Conceptual Review. In J. A. Bargh, Social psychology 

and the unconscious: The automaticity of higher mental processes (1st ed., pp. 265–

292). Psychology Press. https://doi.org/10.4324/9780203783016 

Nosek, B. A. & Smyth, F. L. (2011). Implicit Social Cognitions Predict Sex Differences in 

Math Engagement and Achievement. American Educational Research Journal, 48(5), 

1125–1156. https://doi.org/10.3102/0002831211410683 

Nosek, B. A., Smyth, F. L., Hansen, J. J., Devos, T., Lindner, N. M., Ranganath, K. A., 

Smith, C. T., Olson, K. R., Chugh, D., Greenwald, A. G., & Banaji, M. R. (2007). 

Pervasiveness and correlates of implicit attitudes and stereotypes. European Review of 

Social Psychology, 18(1), 36–88. https://doi.org/10.1080/10463280701489053 

Nosek, B. A., Smyth, F. L., Sriram, N., Lindner, N. M., Devos, T., Ayala, A., Bar-Anan, Y., 

Bergh, R., Cai, H., Gonsalkorale, K., Kesebir, S., Maliszewski, N., Neto, F., Olli, E., 

Park, J., Schnabel, K., Shiomura, K., Tulbure, B. T., Wiers, R. W., … Greenwald, A. 

G. (2009). National differences in gender–science stereotypes predict national sex 

differences in science and math achievement. Proceedings of the National Academy of 

https://doi.org/10.4324/9780203783016


 53 

Sciences of the United States of America, 106(26), 10593–10597. 

https://doi.org/10.1073/pnas.0809921106 

Oswald, F. L., Mitchell, G., Blanton, H., Jaccard, J., & Tetlock, P. E. (2013). Predicting 

ethnic and racial discrimination: A meta-analysis of IAT criterion studies. Journal of 

Personality and Social Psychology, 105(2), 171–192. 

https://doi.org/10.1037/a0032734 

Ottaway, S. A., Hayden, D. C., & Oakes, M. A. (2001). Implicit attitudes and racism: Effects 

of word familiarity and frequency on the implicit association test. Social Cognition, 

19(2), 97–144. https://doi.org/10.1521/soco.19.2.97.20706 

Pavlova, M. A., Weber, S., Simoes, E., & Sokolov, A. N. (2014). Gender Stereotype 

Susceptibility. PLoS ONE, 9(12), e114802. 

https://doi.org/10.1371/journal.pone.0114802 

Pennington, C. R., Heim, D., Levy, A. R., & Larkin, D. T. (2016). Twenty Years of 

Stereotype Threat Research: A Review of Psychological Mediators. PLoS ONE, 11(1), 

e0146487. https://doi.org/10.1371/journal.pone.0146487 

Pittman, L. D., & Richmond, A. (2007). Academic and Psychological Functioning in Late 

Adolescence: The Importance of School Belonging. The Journal of Experimental 

Education, 75(4), 270–290. https://doi.org/10.3200/JEXE.75.4.270-292 

Rammstedt, B., Grüning, D. J., & Lechner, C. M. (2022). Measuring growth mindset: 

Validation of a three-item and a single-item scale in adolescents and adults. European 

Journal of Psychological Assessment. 40(1), 84-95. https://doi.org/10.1027/1015-

5759/a000735 

Rattan, A., Good, C., & Dweck, C. S. (2012). “It’s ok — Not everyone can be good at math”: 

Instructors with an entity theory comfort (and demotivate) students. Journal of 

Experimental Social Psychology, 48(3), 731–737. 

https://doi.org/10.1016/j.jesp.2011.12.012 

Retelsdorf, J., Schwartz, K., & Asbrock, F. (2015). „Michael can’t read!“ Teachers’ gender 

stereotypes and boys’ reading self-concept. Journal of Educational Psychology, 

107(1), 186–194. https://doi.org/10.1037/a0037107 



 54 

Rezaei, A. R. (2011). Validity and reliability of the IAT: Measuring gender and ethnic 

stereotypes. Computers in Human Behavior, 27(5), 1937–1941. 

https://doi.org/10.1016/j.chb.2011.04.018 

Rosenthal, R. (1994). Interpersonal Expectancy Effects: A 30-Year Perspective. Current 

Directions in Psychological Science, 3(6), 176–179. https://doi.org/10.1111/1467-

8721.ep10770698 

Rosenthal, R., & Jacobson, L. (1968). Pygmalion in the classroom. The Urban Review, 3(1), 

16–20. https://doi.org/10.1007/BF02322211 

Samuel, T. S., & Warner, J. (2021). “I Can Math!”: Reducing Math Anxiety and Increasing 

Math Self-Efficacy Using a Mindfulness and Growth Mindset-Based Intervention in 

First-Year Students. Community College Journal of Research and Practice, 45(3), 

205–222. https://doi.org/10.1080/10668926.2019.1666063 

Scherr, R. E., Plisch, M., Gray, K. E., Potvin, G., & Hodapp, T. (2017). Fixed and growth 

mindsets in physics graduate admissions. Physical Review Physics Education 

Research, 13(2), 020133. https://doi.org/10.1103/PhysRevPhysEducRes.13.020133 

Schimmack, U. (2021a). Invalid Claims About the Validity of Implicit Association Tests by 

Prisoners of the Implicit Social-Cognition Paradigm. Perspectives on Psychological 

Science, 16(2), 435–442. https://doi.org/10.1177/1745691621991860 

Schimmack, U. (2021b). The Implicit Association Test: A Method in Search of a Construct. 

Perspectives on psychological science, 16(2), 396–414. 

https://doi.org/10.1177/1745691619863798 

Schmader, T. (2023). Gender Inclusion and Fit in STEM. Annual Review of Psychology, 

74(1), 219–243. https://doi.org/10.1146/annurev-psych-032720-043052 

Schmukle, S. C., & Egloff, B. (2005). A Latent State-Trait Analysis of Implicit and Explicit 

Personality Measures. European Journal of Psychological Assessment, 21(2), 100–

107. https://doi.org/10.1027/1015-5759.21.2.100 

Schnabel, K., Asendorpf, J. B., & Greenwald, A. G. (2008). Using Implicit Association Tests 

for the Assessment of Implicit Personality Self-Concept. In G. Boyle, G. Matthews, & 

D. Saklofske, The SAGE Handbook of Personality Theory and Assessment: Volume 

2—Personality Measurement and Testing (pp. 508–528). SAGE Publications Ltd. 

https://doi.org/10.4135/9781849200479.n24 



 55 

Schroeder, M. A., Lander, J., & Levine-Silverman, S. (1990). Diagnosing and Dealing with 

Multicollinearity. Western Journal of Nursing Research, 12(2), 175–187. 

https://doi.org/10.1177/019394599001200204 

Schuster, C., & Martiny, S. E. (2017). Not Feeling Good in STEM: Effects of Stereotype 

Activation and Anticipated Affect on Women’s Career Aspirations. Sex Roles, 76(1–

2), 40–55. https://doi.org/10.1007/s11199-016-0665-3 

Smith, J. L., Lewis, K. L., Hawthorne, L., & Hodges, S. D. (2013). When Trying Hard Isn’t 

Natural. Personality & Social Psychology Bulletin, 39(2), 131–143. 

https://doi.org/10.1177/0146167212468332 

Sorhagen, N. S. (2013). Early teacher expectations disproportionately affect poor children’s 

high school performance. Journal of Educational Psychology, 105(2), 465–477. 

https://doi.org/10.1037/a0031754 

Spelke, E. S. (2005). Sex Differences in Intrinsic Aptitude for Mathematics and Science?: A 

Critical Review. American Psychologist, 60(9), 950–958. 

https://doi.org/10.1037/0003-066X.60.9.950 

Spencer, S. J., Steele, C. M., & Quinn, D. M. (1999). Stereotype Threat and Women’s Math 

Performance. Journal of Experimental Social Psychology, 35(1), 4–28. 

https://doi.org/10.1006/jesp.1998.1373 

Spinath, B., Spinath, F. M., Riemann, R., & Angleitner, A. (2003). Implicit theories about 

personality and intelligence and their relationship to actual personality and 

intelligence. Personality and Individual Differences, 35(4), 939–951. 

https://doi.org/10.1016/S0191-8869(02)00310-0 

Steele, C. M. (1997). A threat in the air: How stereotypes shape intellectual identity and 

performance. American Psychologist, 52(6), 613–629. https://doi.org/10.1037/0003-

066X.52.6.613 

Steele, C. M., & Aronson, J. (1995). Stereotype threat and the intellectual test performance of 

African Americans. Journal of Personality and Social Psychology, 69(5), 797–811. 

https://doi.org/10.1037/0022-3514.69.5.797 

Steffens, M. C., Jelenec, P., & Noack, P. (2010). On the leaky math pipeline: Comparing 

implicit math-gender stereotypes and math withdrawal in female and male children 



 56 

and adolescents. Journal of Educational Psychology, 102(4), 947–963. 

https://doi.org/10.1037/a0019920 

Stephens-Davidowitz, S. (2014, January 18). Google, tell me. Is my son a genius? The New 

York Times. https://www.nytimes.com/2014/01/19/opinion/sunday/google-tell-me-is-

my-son-a-genius.html 

Storage, D., Charlesworth, T. E. S., Banaji, M. R., & Cimpian, A. (2020). Adults and children 

implicitly associate brilliance with men more than women. Journal of Experimental 

Social Psychology, 90, 104020. https://doi.org/10.1016/j.jesp.2020.104020 

Storage, D., Horne, Z., Cimpian, A., & Sarah-Jane, L. (2016). The Frequency of “Brilliant” 

and “Genius” in Teaching Evaluations Predicts the Representation of Women and 

African Americans across Fields. PLoS One, 11(3), e0150194. 

https://doi.org/10.1371/journal.pone.0150194 

Thébaud, S., & Charles, M. (2018). Segregation, Stereotypes, and STEM. Social Sciences, 

7(7), 111. https://doi.org/10.3390/socsci7070111 

Thompson, T. L., & Kiang, L. (2010). The model minority stereotype: Adolescent experiences 

and links with adjustment. Asian American Journal of Psychology, 1(2), 119–128. 

https://doi.org/10.1037/a0019966 

United Nations Development Programme. (2023, June 12). 2023 Gender Social Norms Index 

(GSNI). Human Development Reports. https://hdr.undp.org/content/2023-gender-

social-norms-index-gsni 

United Nations Development Programme. (2020, March 5). 2020 Gender Social Norms Index 

(GSNI). Human Development Reports. https://hdr.undp.org/content/2020-gender-

social-norms-index-gsni 

Van Lange, P. A. M., Kruglanski, A. W., & Higgins, E. T. (2011). Handbook of Theories of 

Social Psychology: Volume Two. SAGE Publications. 

https://doi.org/10.4135/9781446249222 

Verniers, C., & Martinot, D. (2015). Perception of students’ intelligence malleability and 

potential for future success: Unfavourable beliefs towards girls. British Journal of 

Educational Psychology, 85(3), 289–299. https://doi.org/10.1111/bjep.12073 

https://www.nytimes.com/2014/01/19/opinion/sunday/google-tell-me-is-my-son-a-genius.html
https://www.nytimes.com/2014/01/19/opinion/sunday/google-tell-me-is-my-son-a-genius.html
https://hdr.undp.org/content/2020-gender-social-norms-index-gsni
https://hdr.undp.org/content/2020-gender-social-norms-index-gsni


 57 

Vial, A. C., Muradoglu, M., Newman, G. E., & Cimpian, A. (2022). An Emphasis on 

Brilliance Fosters Masculinity-Contest Cultures. Psychological Science, 33(4), 595–

612. https://doi.org/10.1177/09567976211044133 

Walton, G. M., & Cohen, G. L. (2011). A Brief Social-Belonging Intervention Improves 

Academic and Health Outcomes of Minority Students. Science, 331(6023), 1447–

1451. https://doi.org/10.1126/science.1198364 

Walton, G. M., Logel, C., Peach, J. M., Spencer, S. J., & Zanna, M. P. (2015). Two brief 

interventions to mitigate a „chilly climate“ transform women’s experience, 

relationships, and achievement in engineering. Journal of Educational Psychology, 

107(2), 468–485. https://doi.org/10.1037/a0037461 

Weaver, J., Filson Moses, J., & Snyder, M. (2016). Self-Fulfilling Prophecies in Ability 

Settings. The Journal of Social Psychology, 156(2), 179–189. 

https://doi.org/10.1080/00224545.2015.1076761 

West, C., & Zimmerman, D. H. (1987). Doing Gender. Gender and Society, 1(2), 125–151. 

https://doi.org/10.1177/0891243287001002002 

Woodcock, A., Hernandez, P. R., Estrada, M., & Schultz, P. W. (2012). The consequences of 

chronic stereotype threat: Domain disidentification and abandonment. Journal of 

Personality and Social Psychology, 103(4), 635–646. 

https://doi.org/10.1037/a0029120 

Wright, E. O., & Baxter, J. (2000). The Glass Ceiling Hypothesis. Gender & society, 14(6), 

814–821. https://doi.org/10.1177/089124300014006008 

Yan, V. X., Thai, K.-P., & Bjork, R. A. (2014). Habits and beliefs that guide self-regulated 

learning: Do they vary with mindset? Journal of Applied Research in Memory and 

Cognition, 3(3), 140–152. https://doi.org/10.1037/h0101799 

Yeager, D. S., & Dweck, C. S. (2012). Mindsets That Promote Resilience: When Students 

Believe That Personal Characteristics Can Be Developed. Educational Psychologist, 

47(4), 302–314. https://doi.org/10.1080/00461520.2012.722805 

Zhao, S., Setoh, P., Storage, D., & Cimpian, A. (2022). The acquisition of the gender-

brilliance stereotype: Age trajectory, relation to parents’ stereotypes, and intersections 

with race/ethnicity. Child Development, 93(5), e581–e597. 

https://doi.org/10.1111/cdev.13809 



 58 

List of Figures 

Figure 1: The Proportion of men and women engaged in a typical academic career, students 

and academic staff, EU-28 in 2018                                                                                             7 

Figure 2: Visual Representation of Research Question 2                   21 

Figure 3: Visual Representation of Research Question 3                   21 

List of Tables 

Table 1: Descriptive Statistics of the Main Variables              29 

Table 2: Correlations between the Main Variables         29 

Table 3: Descriptive Statistics of Participants’ Field-Specific Ability Beliefs, Gender 

Brilliance Stereotype, and Growth Mindset Categorised by Gender and FSAB Group    31 

Table 4: Participants’ Degree Courses          59 

Table 5: Degree Courses Categorised by FSAB Levels        62 

Table 6: Categorisations of all Participants’ Degree Courses       64 

Table 7: Rotated Principal Component Matrix of the Items of the Sense of Belonging Scale 

 .................................................................................................................................................. 65 

Table 8: Rotated Principal Component Matrix of the Items of the Growth Mindset Scale      66 

Table 9: Rotated Principal Component Matrix of the Items of the FSAB – Scale     66 

Table 10: Item-Total Correlations of the Sense of Belonging Scale       67 

Table 11: Item-Total Correlations of the Growth Mindset Scale       68 

Table 12: Item-Total Correlations of the Field-Specific Ability Beliefs Scale      68 

Table 13: Items included in the Sense of Belonging Scale by Ladewig et al. (2020)   114 

 



 59 

Appendix A 

Additional Data 

Table 4 

Participants’ Degree Courses 

Degree Course Percentage 

Agrarwissenschaften 0,2 

Agrarwissenschaften / Gartenbauwissenschaften 0,3 

Applied Economics 0,2 

Arbeitsmarktmanagement 0,2 

Archäologie 0,2 

Architektur 2,1 

Astronomie 0,2 

Automatisierung und robotische Systeme 0,2 

Bauingenieurwesen 0,2 

Betriebswirtschaftslehre 6,7 

Bildungswissenschaften 2,4 

Biologie 4,4 

Biotechnologie 1 

Chemie 0,3 

Climate Change and Societal Transformation 0,2 

Deutsche Philologie 0,2 

Digitale Transformationen der Informations- und 

Medienwirtschaft 

0,2 

Doktorat Medizinische Wissenschaften 0,5 

Energie- und Umweltwissenschaften 0,2 

Erdwissenschaften 0,7 

Ernährungswissenschaften 0,2 

Europäische Ethnologie 0,2 

Evangelische Fachtheologie 0,2 

Event Management 0,2 

Finance 0,2 
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Forstwissenschaften und Forstwirtschaft 2 

Gender Studies 0,2 

Geodäsie 0,2 

Geographie 1,3 

Geologie und Umweltschutz 0,2 

Geowissenschaften 0,2 

Germanistik 0,2 

Geschichte 0,8 

Gesundheitspsychologie und Medizinpädagogik 0,2 

Global Demography 0,2 

Globalgeschichte und Global Studies 0,2 

Green Marketing 0,2 

Holz- und Forstwirtschaft 0,2 

Holz- und Naturfasertechnologie 0,2 

Holztechnologie- und Management 0,2 

Immobilienmanagement- und Bewertung 0,3 

Informatik 4,1 

Informationsdesign 0,2 

Ingenieurwissenschaften 3,1 

Innovations- und Informationsmanagement 0,2 

International Business Management 0,3 

Internationale Entwicklung 0,8 

Kartographie und Geoinformation 0,2 

Kultur- und Sozialanthropologie 0,2 

Kunstgeschichte 1 

Landschaftsplanung- und Landschaftsarchitektur 3,3 

Lebensmittelwissenschaften- und Technologie / 

Biotechnologie 

1,8 

Lehramt 4,7 

Marketingmanagement 0,2 

Maschinenbau 0,2 

Mathematik 4,6 

Medien- und Kommunikationsmanagement 0,2 
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Medien und Musik 0,2 

Medizin 3,3 

Meteorologie 0,2 

Mikrobiologie 0,2 

MultiMediaTechnology 0,2 

Naturwissenschaften 0,2 

Personalmanagement 0,3 

Pharmazie 1 

PhD Molecular Medicine 0,2 

Philosophie 2,8 

Physik 3,7 

Politikwissenschaft 0,3 

Psychologie 9 

Publizistik- und Kommunikationswissenschaften 7,2 

Raumplanung und Raumordnung 3,1 

Rechtswissenschaften 2,8 

Restrukturierung 0,2 

Romanistik Französisch 0,2 

Sales Management 0,2 

Soziale Arbeit 0,3 

Soziologie 0,8 

Sozioökonomie 0,2 

Sportwissenschaft 0,3 

Sprachwissenschaft 0,2 

Stadtplanung 0,2 

Statistik 0,3 

Theater-, Film- und Medienwissenschaften 1,5 

Umwelt- und Bioressourcenmanagement 3,6 

Umweltingenieurwissenschaften 0,2 

Umweltmanagement 0,7 

Veterinärmedizin 0,8 

Volksschullehramt 0,7 

Volkswirtschaftslehre 0,2 
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Wildtierökologie 0,2 

Wirtschafts- und Sozialwissenschaften 0,3 

Wirtschaftsinformatik 1,1 

Wirtschaftspsychologie 1,3 

Wirtschaftswissenschaften 0,3 

 

Table 5 

Degree Courses Categorised by FSAB Levels 

Low FSAB Average FSAB High FSAB 

Agrarwissenschaften Global Demography Architektur 

Agrarwissenschaften / 

Gartenbauwissenschafte

n 

Globalgeschichte und Global 

Studies 

Betriebswirtschaftslehre 

Applied Economics Green Marketing Bildungswissenschaften 

Arbeitsmarktmanagemen

t 

Holz- und Forstwirtschaft Biologie 

Archäologie Holz- und 

Naturfasertechnologie 

Chemie 

Astronomie Holztechnologie- und 

Management 

Informatik 

Automatisierung und 

robotische Systeme 

Immobilienmanagement- und 

Bewertung 

Ingenieurwissenschaften 

Bauingenieurwesen Informationsdesign Landschaftsplanung- und 

Landschaftsarchitektur 

Biotechnologie Innovations- und 

Informationsmanagement 

Mathematik 

Climate Change and 

Societal Transformation 

International Business 

Management 

Medizin 

Deutsche Philologie Internationale Entwicklung Physik 

Digitale 

Transformationen der 

Informations- und 

Medienwirtschaft 

Kartographie und 

Geoinformation 

Politikwissenschaft 
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Doktorat Medizinische 

Wissenschaften 

Kultur- und 

Sozialanthropologie 

Psychologie 

Energie- und 

Umweltwissenschaften 

Kunstgeschichte Publizistik- und 

Kommunikationswissenschaft

en 

Erdwissenschaften Lebensmittelwissenschaften- 

und Technologie / 

Biotechnologie 

Rechtswissenschaften 

Ernährungswissenschafte

n 

Marketingmanagement Umweltmanagement 

Europäische Ethnologie Maschinenbau Veterinärmedizin 

Evangelische 

Fachtheologie 

Medien- und 

Kommunikationsmanagement 

Volksschullehramt 

Event Management Medien und Musik Volkswirtschaftslehre 

Finance Meteorologie Wildtierökologie 

Forstwissenschaften und 

Forstwirtschaft 

Mikrobiologie Wirtschafts- und 

Sozialwissenschaften 

Gender Studies MultiMediaTechnology Wirtschaftsinformatik 

Geodäsie Naturwissenschaften Wirtschaftspsychologie 

Geographie Personalmanagement Wirtschaftswissenschaften 

Geologie und 

Umweltschutz 

Pharmazie 
 

Geowissenschaften Philosophie 
 

Germanistik Raumplanung und 

Raumordnung 

 

Geschichte Restrukturierung 
 

Gesundheitspsychologie 

und Medizinpädagogik 

Sales Management 
 

Lehramt  Soziale Arbeit 
 

PhD Molecular Medicine Soziologie 
 

Romanistik Französisch Sozioökonomie 
 

 
Sportwissenschaft 

 

 
Sprachwissenschaft 

 

 
Stadtplanung 

 

 
Statistik 
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Theater-, Film- und 

Medienwissenschaften 

 

 
Umwelt- und 

Bioressourcenmanagement 

 

 Umweltingenieurwissenschaft

en 

 

 

Table 6 

Categorisations of all Participants’ Degree Courses 

Degree Programme Categorised as 

Raumplanung und Raumordnung 
 

Raumplanung und -ordnung 
 

Raumplanung 
 

Raumordnung und Raumforschung 

(Geographie Institut) 

 

Raumordnung 
 

Raumforschung 
 

 
Raumplanung und Raumordnung 

Primarstufenpädagogik 
 

Lehramt Primarstufe  

Volksschullehramt  

Pädagogik  

 Volksschullehramt 

Lebensmittelwissenschaften-und 

Technologie 

 

Lebensmittel und Biotechnologie  

 Lebensmittelwissenschaften-und Technologie / 

Biotechnologie 

International Management  

International Business Management  

 International Business Management 

Immobilienmanagement & Bewertung  

Immobilienmanagement  

 Immobilienmanagement-und Bewertung 

Forstwissenschaften  

Forstwirtschaft  

 Forstwissenschaften und Forstwirtschaft 
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Factor Analyses  

Table 7 

Rotated Principal Component Matrix of the Items of the Sense of Belonging Scale 

 

                              Component 

1 2 3 4 

bin ich ängstlich.* 0,840 0,209 -0,016 0,171 

bin ich angespannt.* 0,828 0,102 0,009 0,129 

wünsche ich mir, ich könnte in den 

Hintergrund rücken, damit mich 

keiner wahrnimmt.* 

0,820 0,169 0,189 -0,080 

bin ich nervös.* 0,800 0,144 -0,031 0,198 

wünsche ich mir, ich wäre 

unsichtbar.* 

0,784 0,256 0,190 -0,026 

fühle ich mich als Teil der 

akademischen Gemeinschaft meines 

Studiums. 

0,187 0,888 0,161 0,046 

sehe ich mich als Mitglied der 

akademischen Gemeinschaft meines 

Studiengangs. 

0,211 0,880 0,134 0,124 

habe ich das Gefühl zur 

akademischen Gemeinschaft meines 

Fachs zu gehören. 

0,182 0,856 0,172 0,022 

fühle ich mich anerkannt. 0,290 0,489 0,318 0,431 

versuche ich, so wenig wie möglich 

zu machen.* 

0,159 0,115 0,678 -0,250 

vertraue ich darauf, dass die 

Professor*innen mir engagiert beim 

Lernen helfen. 

-0,078 0,116 0,677 0,089 

vertraue ich darauf, dass die 

Professor*innen an mich glauben, 

auch wenn ich etwas schlecht 

mache. 

0,090 0,168 0,602 0,321 

fühle ich mich wertgeschätzt. 0,203 0,427 0,474 0,307 
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vertraue ich darauf, dass die 

Testmaterialien (Prüfungen, Tests, 

o.Ä.) niemanden bevorzugen oder 

benachteiligen. 

0,065 0,051 0,033 0,789 

fühle ich mich akzeptiert. 0,386 0,463 0,147 0,472 

*The item is reverse coded 

Table 8 

Rotated Principal Component Matrix of the Items of the Growth Mindset Scale 

 Component 

Ihre Intelligenz ist eine Eigenschaft, die Sie nicht groß 

verändern können.* 

0,933 

Sie haben ein bestimmtes Maß an Intelligenz und können nicht 

wirklich viel daran ändern.* 
0,929 

Sie können neue Dinge lernen, aber Ihre grundsätzliche 

Intelligenz können Sie nicht wirklich verändern.* 
0,895 

*The item is reverse coded 

Table 9 

Rotated Principal Component Matrix of the Items of the FSAB – Scale 

 

Component 

1 2 

Um in unserem Studienfach erfolgreich zu sein, muss man 

von vornherein eine spezifische Begabung mitbringen, die 

sich nicht erlernen lässt. 

0,807 -0,212 

Wenn man in meinem Studienfach Erfolg haben will, ist 

harte Arbeit alleine nicht ausreichend; man braucht 

zusätzlich eine angeborene Begabung bzw. ein bestimmtes 

Talent. 

0,782 -0,383 

Wenn man in unserem Studienfach Erfolg haben will, ist 

harte Arbeit alleine nicht ausreichend; man braucht 

zusätzlich eine angeborene Begabung bzw. ein bestimmtes 

Talent. 

0,771 -0,208 
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In meinem Studienfach kann im Prinzip jede Person 

erfolgreich sein, wenn sie sich hinreichend anstrengt.* 

0,763 0,043 

Um in meinem Studienfach erfolgreich zu sein, muss man 

von vornherein eine spezifische Begabung mitbringen, die 

sich nicht erlernen lässt. 

0,742 -0,459 

In unserem Studienfach kann im Prinzip jede Person 

erfolgreich sein, wenn sie sich hinreichend anstrengt.* 

0,719 0,336 

In unserem Studienfach sind die wichtigsten 

Erfolgsfaktoren Motivation und Durchhaltevermögen; die 

reine Begabung ist zweitrangig.* 

0,663 0,595 

In meinem Studienfach sind die wichtigsten 

Erfolgsfaktoren Motivation und Durchhaltevermögen; die 

reine Begabung ist zweitrangig.* 

0,643 0,471 

*The item is reverse coded 

Item-Total Correlations 

Table 10 

Item-Total Correlations of the Sense of Belonging Scale 

Item Item-Total Correlation 

bin ich nervös. * 0,573 

vertraue ich darauf, dass die Professor*innen an mich 

glauben, auch wenn ich etwas schlecht mache. 

0,399 

habe ich das Gefühl zur akademischen Gemeinschaft 

meines Fachs zu gehören. 

0,639 

versuche ich, so wenig wie möglich zu machen.* 0,288 

wünsche ich mir, ich wäre unsichtbar.* 0,657 

vertraue ich darauf, dass die Professor*innen mir 

engagiert beim Lernen helfen. 

0,229 

bin ich ängstlich.* 0,639 

fühle ich mich als Teil der akademischen Gemeinschaft 

meines Studiums. 

0,668 
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wünsche ich mir, ich könnte in den Hintergrund rücken, 

damit mich keiner wahrnimmt.* 

0,607 

fühle ich mich akzeptiert. 0,641 

sehe ich mich als Mitglied der akademischen 

Gemeinschaft meines Studiengangs. 

0,691 

bin ich angespannt.* 0,559 

fühle ich mich wertgeschätzt. 0,564 

vertraue ich darauf, dass die Testmaterialien (Prüfungen, 

Tests, o.Ä.) niemanden bevorzugen oder benachteiligen. 

0,243 

fühle ich mich anerkannt. 0,646 

*The item is reverse coded 

Table 11 

Item-Total Correlations of the Growth Mindset Scale 

Item Item-Total Correlation 

Sie haben ein bestimmtes Maß an Intelligenz und können 

nicht wirklich viel daran ändern.* 

0,833 

Ihre Intelligenz ist eine Eigenschaft, die Sie nicht groß 

verändern können.* 

0,839 

Sie können neue Dinge lernen, aber Ihre grundsätzliche 

Intelligenz können Sie nicht wirklich verändern.* 

0,773 

*The item is reverse coded 

Table 12 

Item-Total Correlations of the Field-Specific Ability Beliefs Scale 

Item Item-Total Correlation 

Um in meinem Studienfach erfolgreich zu sein, muss man von 

vornherein eine spezifische Begabung mitbringen, die sich nicht 

erlernen lässt. 

0,648 
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Wenn man in meinem Studienfach Erfolg haben will, ist harte 

Arbeit alleine nicht ausreichend; man braucht zusätzlich eine 

angeborene Begabung bzw. ein bestimmtes Talent. 

0,700 

In meinem Studienfach kann im Prinzip jede Person erfolgreich 

sein, wenn sie sich hinreichend anstrengt.* 

0,678 

In meinem Studienfach sind die wichtigsten Erfolgsfaktoren 

Motivation und Durchhaltevermögen; die reine Begabung ist 

zweitrangig.* 

0,544 

Um in unserem Studienfach erfolgreich zu sein, muss man von 

vornherein eine spezifische Begabung mitbringen, die sich nicht 

erlernen lässt. 

0,721 

Wenn man in unserem Studienfach Erfolg haben will, ist harte 

Arbeit alleine nicht ausreichend; man braucht zusätzlich eine 

angeborene Begabung bzw. ein bestimmtes Talent. 

0,676 

In unserem Studienfach kann im Prinzip jede Person erfolgreich 

sein, wenn sie sich hinreichend anstrengt.* 

0,619 

In unserem Studienfach sind die wichtigsten Erfolgsfaktoren 

Motivation und Durchhaltevermögen; die reine Begabung ist 

zweitrangig.* 

0,566 

*The item is reverse coded 

Artificial Intelligence 

DeepL (DeepL, 2024) was used for translation of technical terms, refinement of grammar 

(sentence structure), and as a dictionary for finding synonyms. 
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Abstract (English) 

Despite a general increase in awareness of gender stereotypes, they continue to persist. The 

gender brilliance stereotype portrays men as more brilliant than women. Furthermore, the 

field-specific ability hypothesis suggests that certain subjects, such as mathematics or physics, 

are perceived to require brilliance for success, resulting in a low representation of women in 

these domains, with many of them feeling like they do not belong. Researchers have proposed 

that the gender brilliance stereotype, when combined with field-specific ability beliefs, 

contributes to female students’ low sense of belonging. However, this theory has yet to be 

investigated. Additionally, researchers have proposed that the relationship between students’ 

field-specific ability beliefs and sense of belonging may be mediated by their growth 

mindsets. To resolve uncertainties in existing research and identify potential avenues for 

future interventions, a 26-item questionnaire was administered to 614 participants, comprising 

three separate scales and the Implicit Association Test (IAT). Of the participants, 67.3% 

identified as female. The findings suggest that field-specific ability beliefs negatively affect 

female, but not male, students’ sense of belonging. However, this relationship is neither 

moderated by the gender brilliance stereotype nor mediated by growth mindsets. Furthermore, 

the results indicate a negative correlation between field-specific ability beliefs and growth 

mindsets. The findings suggest that field-specific ability beliefs are likely to be crucial 

indicators of female students’ sense of belonging and should be a focus of future 

interventions. Combining interventions aimed at brilliance beliefs and growth mindsets could 

significantly enhance the effectiveness of these initiatives. Additionally, future research 

should prioritise the development of valid implicit gender stereotype measures. 

 Keywords: gender brilliance stereotype, field-specific ability beliefs, growth mindset, 

sense of belonging, university students 
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Abstract (German) 

Trotz eines steigenden Bewusstseins für Geschlechterstereotype bleiben sie weiterhin 

bestehen. Das Gender Brillanz Stereotyp beschreibt die Annahme, Männer seien brillanter als 

Frauen. Zudem besagt die Theorie der feldspezifischen Fähigkeitsüberzeugungen, dass in 

bestimmten Fächern, wie beispielsweise Mathematik oder Physik, der Glaube vorherrscht, 

Erfolg erfordere angeborene Brillanz. Je stärker dieser Glaube verankert ist, desto weniger 

Frauen sind in diesen Bereichen vertreten und desto geringer ist das Zugehörigkeitsgefühl der 

Studentinnen. Forscher*innen führten die Überlegung an, dass das Gender Brillanz Stereotyp 

in Kombination mit feldspezifischen Fähigkeitsüberzeugungen zum geringen 

Zugehörigkeitsgefühl weiblicher Studierender beiträgt. Diese Hypothese wurde bisher jedoch 

nicht empirisch untersucht. Zudem wurde vermutet, dass die Beziehung zwischen 

feldspezifischen Fähigkeitsüberzeugungen und dem Zugehörigkeitsgefühl von Studentinnen 

durch das Growth Mindset mediiert wird. Um Unklarheiten bisheriger Studien aufzuklären 

und Ansätze für zukünftige Interventionen zu identifizieren, wurden ein Fragebogen mit drei 

verschiedenen Skalen und insgesamt 26 Items sowie der Implicit Association Test (IAT) bei 

614 Studierenden eingesetzt. Von den Studierenden identifizierten sich 67,3% als weiblich. 

Die Ergebnisse deuten darauf hin, dass feldspezifische Fähigkeitsüberzeugungen das 

Zugehörigkeitsgefühl von Studentinnen negativ beeinflussen, nicht jedoch das der Studenten. 

Diese Beziehung wird jedoch weder durch das Gender Brillanz Stereotyp moderiert noch 

durch das Growth Mindset mediiert. Weiters deuten die Ergebnisse auf einen negativen 

Zusammenhang zwischen feldspezifischen Fähigkeitsüberzeugungen und Growth Mindsets 

hin. Insgesamt deuten die Ergebnisse darauf hin, dass feldspezifische 

Fähigkeitsüberzeugungen wichtige Indikatoren für das Zugehörigkeitsgefühl von 

Studentinnen sein könnten und daher ein Schwerpunkt zukünftiger Interventionen sein 

sollten. Interventionen sollten sich sowohl auf feldspezifische Fähigkeitsüberzeugungen als 

auch auf Growth Mindsets konzentrieren, um die Wirksamkeit dieser Initiativen zu erhöhen. 

Zudem sollte zukünftige Forschung die Entwicklung valider impliziter Messverfahren 

priorisieren. 

Keywords: Gender Brillanz Stereotyp, feldspezifische Fähigkeitsüberzeugungen, 

Growth Mindset, Zugehörigkeitsgefühl, Studierende 
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Appendix B 

Recruitment Flyer 
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Introduction to the Questionnaire 
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Demographic Data 
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Field-Specific Ability Beliefs: Self 
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Sense of Belonging 
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Field-Specific Ability Beliefs: Other 
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Growth Mindset 
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Implicit Association Test: Introduction 
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Implicit Association Test: Group A 
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Implicit Association Test: Group B 
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Sendoff 

 



 112 

 

 



 113 

 

  



 114 

Original Sense of Belonging Scale 

Table 13 presents the items used in the original Sense of Belonging Scale by Ladewig et al. 

(2020). 

Table 13 

Items included in the Sense of Belonging Scale by Ladewig et al. (2020) 

Item Wenn ich in einer Physikumgebung bin, dann… 

1 … fühle ich, dass ich zur Physik-Community dazugehöre. 

2 ... fühle ich mich als Teil dieser Community. 

3 ... sehe ich mich als Mitglied der Physik-Welt. 

4 ... versuche ich, so wenig wie möglich zu machen. 

5 ... wünsche ich mir, ich könnte in den Hintergrund rücken, 

damit mich keiner wahrnimmt. 

6 ... wünsche ich mir, ich wäre unsichtbar. 

7 ... fühle ich mich akzeptiert. 

8 ... fühle ich mich wertgeschätzt. 

9 ... fühle ich mich anerkannt. 

10 ... fühle ich mich ängstlich 

11 ... bin ich angespannt. 

12 ... bin ich nervös. 

13 ... vertraue ich darauf, dass die Lehrenden mir engagiert beim 

Lernen helfen. 

14 ... vertraue ich darauf, dass die Lehrenden an mich glauben, 

auch wenn ich etwas schlecht mache. 

15 ... vertraue ich darauf, dass die Testmaterialien (Klausuren, 

Tests, o.Ä.) niemanden bevorzugen oder benachteiligen. 
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