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Abstract 
This article contributes to the study of the gender gap for women in STEM, by exploring the 
socioemotional dimensions of gifted girls with positive attitudes toward math and science, as 
measured by the TOSRA and TOMRA. The variables of self-concept, self-efficacy, and gender 
stereotype identification were examined, using the Piers-Harris Self-Concept Scale, Sources of 
Science and Mathematics Self-Efficacy Scale, and Masculine-Feminine Inventory, based on gender 
and extracurricular enrichment program participation. The sample consisted of 103 Chilean 
students in 10th grade, identified as gifted using the Raven’s Standard Progressive Matrices. Data 
were analyzed using Multivariate Analysis of Variance (MANOVA), Analysis of Variance (ANOVA), 
and t-tests to analyze the effects of gender and enrichment program participation. Results showed 
that self-concept for girls is lower than for boys, and lower for girls who attended enrichment 
programs, compared to girls who did not attend programs. Furthermore, an interaction effect was 
observed between gender and enrichment program attendance on the gender stereotype 
subscales of masculinity and submission. Implications for enrichment programs were discussed, 
suggesting the need to (a) focus on girls´ self-concept, (b) decrease the risk of stereotype threat, 
and (c) encourage gifted girls to identify how they experience and act upon gender stereotypes. 
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INTRODUCTION 
Although Science, Technology, Engineering, and 

Mathematics (STEM) skills are considered a 21st century 
necessity for future economic and technological 
innovation and development (Hutchinson, 2013), 
studies have shown that women are far less represented 
than men in STEM careers. The process through which 
this gap is produced, begins and intensifies during the 
K-12 schooling period when girls and women display a 
decreasing interest in these areas in comparison to their 

male peers (Organisation for Economic Co-operation 
and Development [OECD], 2015). For this research, 
STEM is understood as “an acronym for the disciplines 
of science, technology, engineering and mathematics 
taught and applied either in a traditional and discipline-
specific manner or through a multidisciplinary, 
interconnected and integrative approach” (Siekmann, 
2016, p. 3). Particularly, this study focuses on the specific 
disciplines of science and mathematics because they are 
obligatory, core subjects in the Chilean national K-12 
curriculum, along with Spanish Language Arts. Other 
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subject matters are defined as peripheral (Osandón et al., 
2018). 

In Chile, there is ample evidence of this gender gap, 
in national and international assessments. For example, 
in the Programme for International Student Assessment 
(PISA), Chile is ranked as the third country with the most 
significant gap between 15-year-old boys and girls in 
mathematics and 11th in science, favoring boys in both 
cases (OECD, 2014).  

Additional evidence can be found in undergraduate 
enrolments in STEM-related fields: women in Chile tend 
to enroll more frequently in careers typically considered 
“feminine,” such as health or education (78% females) 
and less so in fields that are traditionally considered 
“masculine,” such as engineering or science (18% 
females) (Comisión Nacional de Investigación Científica 
y Tecnológica [CONICYT], 2015). The cause of this gap 
appears not to be rooted in cognitive abilities, but in 
social cognitive factors. In particular, self-concept and 
self-efficacy have been found to be strong predictors 
associated with mathematics and science achievement 
and help to explain the gender differences found in these 
fields (Lee & Kung, 2017; Recber et al., 2018; Webb-
Williams, 2017). 

Similar trends can be seen in studies related to career 
decision-making and self-perceptions of gifted boys and 
girls in science and mathematics. Although results have 
consistently shown that these two groups have similar 
abilities and intelligence (Kerr et al., 2012), gifted girls (a) 
do not show the same interest in pursuing STEM fields 
as boys (Camci-Erdogan & Riga, 2016; Heilbronner, 
2013); (b) enroll less in courses such as physics (Zohar & 
Sela, 2003); and (c) demonstrate more ambivalence 
towards competitive conditions (Dai, 2002). Gifted girls 
tend to be more affected also, by the Big Fish Little Pond 
Effect (BFLPE), which refers to the social comparisons 
made by students when they participate in educational 
settings with students of similar abilities (Parker et al., 
2014), where negative effects for self-concept were found 
to be larger for girls than boys (Plieninger & Dickhäuser, 
2015). 

Many of these differences can be attributed to social 
behaviors and beliefs deeply rooted in the upbringing 
and education of both sexes that can shape the way they 
perceive themselves, and the choices they make. For 

instance, even when both gifted boys and girls display 
math and science abilities during their early years, when 
they enter the period of adolescence, results have found 
that gifted girls are more likely to hide those abilities 
because they are considered less “feminine” or 
“attractive” by their peers (Kerr & Multon, 2015).  

In this study, we aim to contribute to the discussion 
of the gender gap for gifted girls, both those who 
participate in university-based enrichment programs 
(UBEP) and those who do not, and by focusing on those 
gifted girls who demonstrate positive interests toward 
mathematics and/or science. Additionally, as stated 
before, several socioemotional constructs that have been 
strongly associated with explaining the gender gap 
between males and females in STEM were examined: 
self-concept, self-efficacy, and gender stereotype 
identification. 

THEORETICAL FRAMEWORK 

The Concept of Giftedness 

In educational contexts, giftedness can be defined as 
students with “gifts and talents who perform or have the 
capability to perform at higher levels compared to others 
of the same age, experience, and environment in one or 
more domains” (National Association for Gifted 
Children [NAGC], 2020). The conceptualization of 
giftedness was originally associated with the concept of 
intelligence (Conejeros-Solar et al., 2012); however, a 
more sociocultural understanding of giftedness and its 
manifestations has evolved that takes into account 
contextual variables and non-cognitive attributes, in 
addition to high potential (Kaufman & Sternberg, 2008). 
In Gagné’s (2015) Differentiated Model of Giftedness 
and Talent (DMGT), the most widely used model in 
Chile and the model on which this research is based, 
Gagné mentions that the origins of the development of 
giftedness can be found in the progressive accumulation 
of natural capacities that are influenced by different 
factors: these include family support and the educational 
system, which are environmental catalysts, and factors 
such as intrinsic motivation and perseverance which act 
as intrapersonal catalysts for the development of 
students’ potential. 

Contribution to the literature 
• Although attitudes towards STEM is a topic that has been investigated, this study focuses on gifted 

students with positive attitudes in STEM, revealing gender differences in socio-emotional dimensions in 
this population, such as self-concept. 

• This study contributes to the existing literature by showing how female students with high interest in 
STEM areas, particularly those who participate in enrichment programs, are most affected by negative 
gender personality traits. 

• The study presents results of the Big Fish Little Pond Effect in Latin America’s gifted population with a 
special focus on male and female students who have participated in enrichment programs. 
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Female Giftedness 

Regarding potential, gifted girls have been found to 
display characteristics that make them more like their 
gifted male peers (Kerr et al., 2012). However, the 
development of talent in females is not as 
straightforward as in males. At the high school level, 
young gifted females tend to earn high grades and 
participate in multiple extracurricular activities, yet they 
enroll less in challenging STEM courses (Kerr, 2009). At 
this stage, intellectual abilities and curiosity can be 
intertwined with low self-confidence, which may put 
gifted girls at risk of avoiding non-traditional career 
paths. Also, as they move through adolescence, gifted 
girls might hold more traditional female roles and beliefs 
regarding career choice (Fiebig, 2008). 

LITERATURE REVIEW 

Attitudes and Interests toward STEM-related 
Disciplines 

Student attitudes can significantly influence the 
decisions about university enrollment and career choice 
(OECD, 2008). Studies have found that gender is the 
factor with the most explanatory power in explaining 
student attitudes toward science (Valenti et al., 2016). 
Studies in different cultures have shown that girls feel 
less prepared and more anxious than boys toward 
science and mathematics as early as 8th grade and have 
often abandoned their interest in these areas by this age 
(Agencia Calidad de la Educación, 2015; Microsoft 
Foundation, 2016).  

There is little evidence regarding gifted students’ 
attitudes toward STEM-related disciplines, particularly 
gifted girls, given that most of these studies have been 
conducted in mainstream classrooms (Gubbels et al., 
2014). Peer and Fraser (2015), however, using the Test of 
Science Related Attitudes (TOSRA), did find that gifted 
girls scored lower on enjoyment of science than gifted 
boys, but also had slightly lower scores than their non-
gifted female counterparts. 

Self-concept and Self-efficacy 

Self-concept 

Self-concept can be understood, in a general sense, as 
the evaluation of oneself (Plieninger & Dickhäuser, 
2015); academically speaking, it is the way a student 
perceives him or herself in the context of internal and 
external comparisons (Parker et al., 2014). The 
relationship between self-concept and academic 
performance in adolescence has been contrasted and 
confirmed in several studies: higher levels of self-
concept are associated with greater time investment in 
learning and greater willingness to engage in learning-
related experiences, which improves educational results 
(Hattie, 2009; Huang, 2011; Vera et al., 2019). Academic 

achievement in a specific domain, in turn, increases the 
probability of having a good disposition towards the 
area of specific learning and the decision making process 
in applying for related careers, hence, the connection to 
gender gaps in STEM area careers (Eccles, 2013; Reilly et 
al., 2019). 

The evidence indicates that self-concept tends to 
diminish in late childhood (8 to 11 years) and decreases 
again in early adolescence before improving in later 
stages. Regarding gifted students, gifted girls display the 
greatest decline in self-concept, self-confidence, and self-
perceived abilities during high school (Colangelo & 
Assouline, 1995; Rudasill et al., 2009). Similarly, Preckel, 
Goetz, et al. (2008) found that gifted girls’ academic self-
concept was more similar to their average-ability 
counterparts than to gifted boys and that both groups of 
girls had lower interest towards mathematics than boys.  

Regarding self-concept differences between boys and 
girls in highly competitive environments, the evidence 
points to the Big Fish Little Pond Effect (BFLPE). Preckel, 
Zeidner, et al. (2008) found that gifted female students 
had lower self-concepts, particularly affected by the 
male/female ratio. Similarly, Plieninger and Dickhäuser 
(2015), studied the moderator effect of gender on the 
BFLPE and found a substantial difference, favoring male 
over female students in Germany. 

In the Chilean context, in a study conducted with 
male and female gifted adolescents, Roa-Tampe et al. 
(2020) found that female students who participated in 
competitive environments, such as university-based 
gifted programs, showed a lower self-concept than their 
male counterparts and identified with stereotypical 
traits associated with submission, such as indecision and 
dependence. 

Self-efficacy 

Although self-efficacy shares the self-evaluative 
nature of self-concept, it is related to the judgment 
students make about their confidence in their personal 
abilities (Bandura, 1997); however, it varies depending 
on the domain and the context, which means it can 
fluctuate greatly (Schunk & DiBenedetto, 2016). Studies 
have provided evidence, particularly in girls, that there 
is an important decline in self-efficacy around fifth 
grade, mainly in mathematics (Greenlee, 2016). 
However, different results have been found in secondary 
students, such as the study conducted by Ayotola and 
Adedeji (2009) that found no significant differences 
between male and female mathematics self-efficacy and 
achievement. 

Regarding gifted females, the evidence on self-
efficacy is not always consistent. In a study related to the 
potential for gifted women to enter a STEM career, Kerr 
and Kurpius (2004) predicted low probability for 
choosing these fields because high aspirations were 
combined with low self-efficacy, and high intellectual 
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curiosity with a desire for conformity. Additionally, Kerr 
and McKay (2014) maintain that self-efficacy may 
decrease in girls in high school, although gifted women 
continue to be high achievers. However, other studies 
have shown that there were no gender differences in the 
self-efficacy reported among gifted students, both at 
undergraduate and school levels (Al-alusi, 2001; Al-
Dhaimat et al., 2020; Turki & Al-Qaisi, 2012).  

Regarding special provisions for gifted students, a 
study conducted with accelerated secondary students 
found no significant differences in mathematics self-
efficacy between males and females (Probst, 2019). Yet, 
in the case of special schools for gifted students, a study 
conducted by Neber and Schommer (2002) found that 
girls in these schools displayed lower science self-
efficacy than boys. In regards to enrichment programs, it 
has been found that they can have a positive effect on 
girls, enhancing their self-efficacy (Young et al., 2019). 

Gender and Gender Stereotypes 

The category of gender encompasses behavior and 
attributes that are constructed predominantly, though 
not exclusively, by being men and women within a 
certain culture. These attributes or traits reflect shared 
images and practices that are progressively internalized 
by individuals through socialization and then renewed 
daily in social life. The configuration of beliefs around 
these traits, regarding both their most desirable and their 
most negative aspects, leads to the gradual formation of 
gender stereotypes. 

Gender stereotypes define generalized expectations 
for men and women, in terms of behavior and 
characteristics, that are learned, internalized, and then 
reinforced in daily social interactions (Kollmayer et al., 
2016). In contrast with other stereotypes, gender 
stereotypes are presented as polar opposites and tend to 
characterize men and women as pure types with specific 
attributes. Hence, there is a tendency, for example, to 
emphasize and reward in traditional cultures, women’s 
expressiveness, emotionality, passivity, and warmth, 
with little nuance, and to likewise highlight 
instrumentality, rationality, initiative, and productivity 
in men (Ellemers, 2018). In this sense, the notion of 
stereotype stresses the negative aspects of a rigid and 
fixed characterization that does not adequately represent 
individual cases; in spite of this, its cultural hold is 
confirmed by way of social sanction for behaviors that 
do not adjust to social expectation, also called counter-
stereotypical behaviors (Ellemers, 2018).  

The cultural reproduction of these stereotypical traits 
occurs from the very beginning of social life through 
upbringing and education. Gender stereotypes establish 
expected behaviors early on; boys and girls then 
gradually respond to the ways of being that are defined 
as culturally appropriate for each gender, which 

produces behavioral differences that intensify as they 
grow older (Kollmayer et al., 2016).  

 The stereotypical traits that hold girls back in STEM 
are acquired as early as first grade (Boston & Cimpian, 
2018) and tend to persist over time (Nagy et al., 2010). 
Gender-based stereotypes associating masculinity with 
mathematics and science and femininity with the 
humanities is a pattern that tends to hold true across 
diverse cultural contexts (Charles, 2017; Deemer et al., 
2014; Kerr & Multon, 2015; Miller et al., 2015), and seems 
to be particularly strong in Latin America (Scantebury & 
Baker, 2007). A study conducted in Chile found that boys 
and girls from mid-low socio-economic status (SES) 
associate math with masculinity, whereas girls from 
high SES do not associate math with either gender. These 
findings are evidence for the influence of SES in 
stereotypes regarding math; therefore, stereotypes 
constitute a factor in the gender gap related to math 
achievement (Del Río et al., 2016). 

However, in the academically gifted student 
population, some studies show that female adolescents 
tend to form less traditional gender identities. Hence, 
they display greater indifference towards attributes like 
popularity when compared with their non-gifted female 
peers. Additionally, they tend to prefer classes with 
more masculine presence, agree with instrumental 
attributes typically associated with masculinity, show 
higher career aspirations, and subsequently occupy 
leadership positions in their future workplaces (Fiebig & 
Beauregard, 2011; Kao, 2015). However, these 
characteristics tend to vary throughout girls’ 
adolescence and by cultural context: for example, 
professional aspirations and instrumentality attributes 
increase in Germany, but decrease in the United States, 
as gifted adolescent girls get older (Fiebig & Beauregard, 
2011). 

It has also been found that gifted female students are 
conscious of sexism and exhibit rejection of the lower 
status given to women in society (Kao, 2015; Kerr & 
Multon, 2015; Maso & Proestakis, 2007). In a study 
conducted in Taiwan, adolescents displayed a greater 
willingness to agree with negative feminine stereotypes 
that associated women with characteristics such as 
exclusion, closed-mindedness, criticism, competition, 
and envy of others (Kao, 2015).  

Regarding preferences for mathematics and science, 
gifted women present higher vulnerability to stereotype 
threat, understood as the concern that individuals 
experience when they perceive themselves to be at risk 
of confirming a negative stereotype (Deemer et al., 2014; 
Steele, 1997). Hence, they adhere to traditional gender 
stereotypes, abandoning their preference for STEM areas 
(Kerr et al., 2012). 
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UBEPs in Chile 

The first university-based enrichment programs 
(UBEP) were created in Chile in 2001 with the goal of 
providing enrichment opportunities for gifted students 
who come mostly from public schools, who do not have 
opportunities to develop and nurture their potential 
giftedness due to their socioeconomic status (Conejeros-
Solar, 2012; Gómez-Arízaga et al., 2020). Currently, 
seven UBEPs, based on the principles of Gagne’s Model 
(Gagné, 2015), exist in different regions of Chile and 
serve students between 6th and 12th grades. The 
curriculum implemented in these programs aims to 
provide courses and workshops that are taught by 
university professors or teachers with expertise in a 
specific discipline (López et al., 2013). Each semester, 
students choose two courses and one workshop of 
interest among a wide array of options: STEM courses, 
Language Arts, History, Philosophy, among others.  

To enter one of these programs, public schools are 
invited to nominate students in the aforementioned 
grades based on a locally designed nomination 
instrument that identifies highly able students in 
different subject/talent domains compared to their 
chronological aged peers. Afterwards, the nominated 
students are administered the Raven Standard 
Progressive Matrices Test. Using local norms, 
approximately 10% of the nominated students are 
selected to become part of a UBEP (Gómez-Arízaga & 
Conejeros-Solar, 2013).  

Focusing primarily on gifted girls, the purpose of this 
research was to analyze the differences in 
socioemotional dimensions (self-concept, self-efficacy, 
and gender stereotypes) of Chilean 10th grade gifted 
students with positive attitudes toward science and/or 
mathematics, considering gender and UBEP 
participation. The research question that guided the 
investigation was the following: 

What is the influence of gender and enrichment 
program participation on socio-emotional dimensions 
and gender stereotypes of gifted high school students 
with positive attitudes toward mathematics and/or 
science? 

METHODS 

Participants 

The sampling was carried out in two stages: in the 
first stage, 10th grade students, from two UBEPs and 
seven high schools were invited to participate. One of 
the programs is located in the central zone of Chile and 
the other in a southern region; whereas the high schools 
are all located in the Metropolitan Region. The high 
schools were chosen to represent high, medium, and low 
socio-economic groups, whereas the students from the 
UBEPs are predominantly from lower socio-economic 
groups. Although the study focuses on girls, both males 

and females were invited to participate in order to gain 
insight into the influence of gender through adequate 
comparison with their male peers.  

During visits to each institution, all 10th grade 
students were personally invited to participate; they 
were provided with a description of the study, its 
purposes, and an explanation of what participation 
entailed. At the two UBEPs, 52 10th grade students 
agreed to participate. These students had already been 
identified as gifted as part of the selection process to 
attend the program, and had been evaluated using the 
Raven’s Progressive Matrices (Raven et al., 1993), a 
general scale of visual-spatial ability. This test was 
established by Chile’s Ministry of Education, by way of 
decree No. 230 and its corresponding modification, 
decree No. 341, for use by higher education institutions 
that provide enrichment programs to identify gifted 
students (Ministry of Education, 2010).  

From the seven high schools, 260 students 
volunteered to participate, constituting a 70-80% 
acceptance rate, depending on the school. To identify 
potentially gifted students, following the protocol 
established by the Ministry of Education (2010), the 
Raven’s Progressive Matrices was administered. For this 
study, the 90th percentile was established as the cut-off 
point, based on Gagné’s prevalence of giftedness or 
talent (2015, 2018), which he argues is 10% of the 
population. Of the 260 students who agreed to 
participate, 124 scored at or above the 90th percentile 
and passed to the second stage. Although this number 
constituted almost 50% of the initial sample, this could 
be due to self-selection in agreeing to participate in the 
study. Along with these 124 high school students, 52 
UBEP participants were invited to pass to the second 
stage of identification, of whom 102 agreed to continue; 
hence, the final sample at the end of the first stage was 
154.  

The second stage identified students with favorable 
attitudes towards math and/or science, using 
instruments that measured attitudes toward science 
(TOSRA) and toward mathematics (TOMRA). Given 
that the TOSRA and TOMRA are 5-point Likert scales 
used to carry out this selection, a cut-off rate of 3.5 was 
established for the results obtained by students on these 
instruments. A score of 3.5 or higher indicated a 
favorable attitude towards science or math, respectively.  

Therefore, the final sample was composed of 103 
gifted students with positive attitudes toward 
mathematics and/or science in the second year of high 
school. Of these participants, 41 attended one of the two 
UBEPs and 62 attended one of the participating high 
schools. For more details regarding gender and socio-
economic distribution, see Table 1. 
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Instruments 

Raven’s standard progressive matrices 

Raven’s Standard Progressive Matrices is a non-
verbal instrument that measures basic cognitive 
functioning by means of a visual approach; it is a 
measure of fluid intelligence and shows no gender 
differences (Mackintosh & Bennett, 2005). It has a 
reliability coefficient range between 0.76 and 0.91 
(Conejeros-Solar & Gómez-Arízaga, 2015). It is used to 
identify giftedness in Chile by university-based 
programs, as stated by the Ministry of Education 
(MINEDUC, 2011). 

Instruments to measure attitudes towards science and 
mathematics 

The Test of Science Related Attitudes (TOSRA) 
(Fraser, 1981) was used. It is a specific version of the test 
adapted and validated for Chile (Cronbach a=.80; 
X2=8363.68; GFI = .64; RMSEA = .06; SRMR = .19) 
(Navarro et al., 2016). The Test of Mathematics Related 
Attitudes (TOMRA) adapted by Ogbuehi and Fraser 
(2007) was used also (Cronbach a= .88). Both instruments 
consist of items on a 5-point Likert scale, where 5 
represents strongly agree, 1 represents strongly disagree 
and 3 represents “neither agree nor disagree”, hence, 
participants with an average score of 3.5 or above were 
considered to have positive attitudes. 

Instruments to measure science and mathematics self-
efficacy 

The Sources of Mathematics Self-Efficacy Scale 
(Usher & Pajares, 2009) was used. This version was 
specifically validated for Latin America (Zalazar et al., 
2011). Additionally, a modified version of this 
instrument was used for assessing self-efficacy in 
science. The Sources of Science and Mathematics Self-
Efficacy Scale has good reliability indices (Cronbach 
a=.86) (Usher & Pajares, 2009). 

Instrument to measure self-concept 

The Chilean adaptation of the Piers-Harris Self-
Concept Scale was used to assess the participants’ self-

concept (Villarroel, 2001). Test subscales deemed 
suitable for the gifted population (Lewis & Knight, 2000) 
were considered separately for this study. 

Instrument to measure gender-related personality 
characteristics 

The Masculine-Feminine Inventory (IMAFE) is an 
instrument that measures the identification of 
individuals with stereotyped masculine and feminine 
personality traits present in Latin American culture, 
including both positive and negative characteristics 
attributed to gender. Created in Mexico in 1993, the 
instrument asks participants the extent to which they 
identify with certain characteristics typically associated 
with each gender. It consists of four subscales, two of 
which refer to positive attributes associated with each 
gender (masculinity and femininity), and two of which 
are defined by negative attributes (machismo and 
submission) (Martínez-Gómez et al., 2012).  

Masculinity refers to positive masculine 
characteristics related to proactivity and action-
orientedness. It contains items such as feeling “Assured” 
or “I make decisions easily.” Machismo, on the other 
hand, considers negative masculine attributes, such as 
aggression, domination, and rigidity, in addition to 
other items such as “authoritative” and “arrogant.”  

In relation to feminine gender, femininity 
encompasses characteristics associated with 
interpersonal abilities and expressiveness, using items 
such as “sweet,” “understanding,” and 
“compassionate,” in contrast to the perspective of 
submission, which refers to feminine traits considered 
negative, such as weakness and subordination, 
exemplified by items such as “easily influenced” and 
“unsure of myself.” 

Each of these four subscales has 15 items (adjectives 
or descriptive phrases) that are answered on a scale of 1 
to 7, 1 being “I am never or almost never like this” and 7 
being “I am always or almost always like this”. The 
instrument has adequate levels of reliability (between .76 
and .88 for the subscales) and discriminant validity 
(Martínez-Gómez et al., 2012). 

Table 1. Participant sampling stages 

 SES 

First stage of sampling 
(Gifted students) 

Second stage of sampling 
(Gifted students + Favorable attitudes towards 

math and/or science) 
Boys Girls Boys Girls 

N % N % N % N % 

School 
Low 21 14 14 9 12 12 9 9 
Mid 19 12 16 10 9 9 10 10 
High 17 11 15 10 13 13 9 9 

Subtotal 57 37 45 29 34 33 28 27 
Program 23 15 29 19 24 23 17 17 
Total 80 52 74 48 58 56 45 44 
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Data Analysis 

Descriptive Analysis. First, descriptive analyses were 
carried out, such as calculating means and standard 
deviations for the dependent variables according to the 
independent variables, gender and UBEP attendance. 

Inferential Analysis. Three types of inferential 
statistical analyses were conducted: 1) Multivariate 
Analysis of Variance (MANOVA) 2) Analysis of 
Variance (ANOVA) and 3) t-tests. The MANOVA is a 
multivariate analytic procedure to determine differences 
between the means of multiple variables: gender and 
UBEP involvement (independent variables), by means of 
a joint comparison of the dependent variables measured: 
self-concept, self-efficacy in science, self-efficacy in 
mathematics, femininity, masculinity, submission, and 
machismo. This procedure is used to measure the 
possible interaction effects of the independent variables 
on the dependent variables. Next, ANOVA tests were 
conducted to analyze the specific effect of the 
independent variables on each of the dependent 
variables and to check for possible interaction effects. 
Finally, t-tests were conducted to compare socio-
emotional dimensions and gender stereotypes between 
girls who were participating in UBEPs and those who 
were not, and between boys who were participating in 
UBEPs and those who were not. 

Assumption Contrasts. The assumptions of 
homogeneity of covariance matrices and homogeneity of 
variance were tested using Box’s M test and Levene’s 
test, respectively. Given that the assumption of 
homogeneity of covariance matrices was statistically 
significant, (Box’s M = 224.12, F(135) = 1.30, p = .012) for 
the MANOVA, Pillai’s Trace was used, which is more 
robust for assumption violations (Finch, 2005; Olson, 
1979). Regarding the result of the Levene’s test, it was 
not significant for any of the dependent variables 
analyzed, fulfilling the homogeneity of variance 
assumption required for the ANOVA tests: self-concept 
(F(3, 82) = 1.90, p = .136), self-efficacy in science (F(3, 82) 
= 1.16, p = .329), self-efficacy in mathematics (F(3, 82) = 
1.17, p = .327), femininity (F(3, 82) = 2.19, p = .096), 
masculinity (F(3, 82) = 3.89, p = .056), submission (F(3, 

82) =.49, p = .690), and machismo (F(3, 82) = 1.24, p = 
.301). 

To judge the significance of all statistical tests, a value 
of p <0.05 was used. All analyses were performed with 
SPSS version 21. 

Ethical Considerations 

Student participation was voluntary and both 
students and parents signed informed assent and 
consent forms, respectively. Additionally, this research 
project was submitted for review and approved by the 
ethics committee of the affiliated research institution. 

RESULTS 

Descriptive Results 

Table 2 shows the means and standard deviations for 
the dependent variables (science self-efficacy, 
mathematics self-efficacy, self-concept, masculinity, 
femininity, machismo and submission) according to the 
independent variables, gender and UBEP attendance. In 
this regard, differences are observed: for example, the 
means of self-efficacy in mathematics and in self-concept 
are higher for males than for females; these differences 
were later tested to determine if they were significant. 

The Effect of Gender and UBEP Participation on 
Grouped Socioemotional Dimensions 

The MANOVA results (Table 3), using the Pillai’s 
trace test, show a statistically significant effect for gender 
on grouped socioemotional dimensions (dependent 
variables) and a non-significant effect of UBEP 
attendance on the same variables. There was no 
statistically significant interaction between the two 
independent variables on the dependent variables. 

Table 2. Descriptive statistics for socio-emotional factors and gender stereotypes by gender and enrichment program 
attendance 

 Girls Boys 

 Attends gifted 
program (n = 24) 

Does not attend gifted 
program (n = 19) 

Attends gifted 
program (n = 15) 

Does not attend gifted 
program (n = 28) 

 M SD M SD M SD M SD 
Science Self-Efficacy 3.833 0.603 3.885 0.457 3.808 0.609 3.773 0.499 
Mathematics Self-Efficacy 3.767 0.838 3.754 0.811 3.962 0.638 3.800 0.645 
Self-Concept 0.668 0.169 0.780 0.144 0.789 0.111 0.801 0.105 
Masculinity 4.444 0.735 5.052 0.965 4.996 0.658 4.855 0.525 
Femininity 4.763 1.181 5.065 1.115 4.622 0.736 4.591 0.963 
Machismo 3.109 0.779 3.149 0.711 3.134 0.544 3.467 0.643 
Submission 3.400 0.723 2.951 0.838 2.938 0.724 3.210 0.820 
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 The Effect of Gender and UBEP Participation on 
Individual Socioemotional Dimensions 

ANOVAs were run to test the main univariate effects 
and the interaction of gender and UBEP attendance on 

individual socioemotional dimensions. The univariate 
analyses revealed a significant effect of the participants’ 
gender on their self-concept, with higher scores for boys 
(M = .78, SD = .11) than for girls (M = .72, SD = .17) (see 
Table 4). A significant effect of gender on the other 
dependent variables (self-efficacy in science, self-efficacy 
in mathematics, femininity, masculinity, submission, 
and machismo) was not observed. Figure 1 shows the 
average scores for self-concept between girls who 
attended a UBEP and those who did not. By means of a 
student’s t-test for independent samples, self-concept 
scores for girls who attended UBEPs and girls who did 
not were compared and a significant difference was 
found, t(46) = -2.00, p = .051; girls who did not attend 
UBEPs scored higher (M = .76, SD = .15) than those girls 
who did attend (M = .67, SD = .17). The same analysis 
was made between boys who attended UBEPs and those 
who did not; no significant difference for self-concept 
was found between these two groups (Figure 1). 

An interaction effect was observed between the 
variables of gender and UBEP attendance on the 
identification with characteristics associated with 
masculinity (Table 4). 

Table 3. MANOVA multivariate effect of gender and enrichment program attendance on the socio-emotional factors 
Effect Pillai’s trace df dferror F p η2 
Gender .240 9 74 2.590 .012 .240 
Enrichment Program Attendance .124 9 74 1.165 .330 .124 
Gender x Enrichment Program Attendance .137 9 74 1.306 .249 .137 

 

 
Table 4. ANOVA univariate effect of gender and enrichment program attendance on each individual dependent variable 

Effect Dependent variable 
ANOVA Significant group differences 

df F p η2  

Gender 

Science Self-Efficacy 1 .323 .571 .004  
Mathematics Self-Efficacy 1 .539 .465 .007  

Self-Concept 1 5.641 .020* .064 Girls < boys 
Masculinity 1 1.222 .272 .015  
Femininity 1 1.808 .182 .022  
Machismo 1 1.316 .255 .016  

Submission 1 .344 .559 .004  

Enrichment Program 
Attendance 

Science Self-Efficacy 1 .005 .944 .000  
Mathematics Self-Efficacy 1 .286 .594 .003  

Self-concept 1 4.263 .042* .049 Attends gifted program < Does 
not attend gifted program 

Masculinity 1 2.134 .148 .025  
Femininity 1 .351 .555 .004  
Machismo 1 1.470 .229 .018  

Submission 1 .262 .610 .003  

Gender x Enrichment 
Program Attendance 

Science Self-Efficacy 1 .133 .716 .002  
Mathematics Self-Efficacy 1 .206 .651 .003  

Self-Concept 1 2.775 .100 .033  
Masculinity 1 5.479 .022* .063  
Femininity 1 .530 .468 .006  
Machismo 1 .963 .329 .012  

Submission 1 4.324 .041* .050  
*p<0.05 

 
Figure 1. Effect of Gender and Enrichment Program 
Attendance on Self-Concept 
Source. Own elaboration 
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Girls who attended UBEPs scored lower on 
masculinity (Figure 2) and higher on submission than 
girls who did not attend programs (Figure 3). Therefore, 
by means of a Student’s t-test for independent samples, 
the scores on the masculinity subscale were compared 
between girls who attended UBEPs and those who did 
not. Findings indicate that there is a significant 
difference t(44) = -2.56, p = .014, favoring girls that did 
not attend UBEPs (M = 5.08, SD = .94) over girls who did 
attend UBEPs (M = 4.44, SD = .74). No significant 
differences were observed between boys who attended 
UBEPs and those who did not on the masculinity sub-
scale (see Figure 2). 

Similarly, using a Student’s t-test for independent 
samples, the scores on the submission sub-scale were 
compared between girls who attended UBEPs and those 
who did not, finding a significant difference t(44) = 2.07, 
p = .044, with girls who attended UBEPs scoring higher 

for negative femininity (M = 3.40, SD = .72) than girls 
who did not attend UBEPs (M = 2.91, SD = .87). No 
significant differences were observed between boys who 
attended UBEPs and those who did not on the 
masculinity subscale (see Figure 3). 

DISCUSSION 

Self-concept 

The current comparative study contributes to the 
recent discussions about adolescent gifted girls and the 
gender gap in education, particularly in STEM fields. 
The results suggest that for this sample of the 
population, levels of self-concept and characteristics of 
gender stereotypes vary by gender and UBEP 
attendance. Specifically, the results indicated that 
adolescent gifted female students: (a) had lower self-
concepts than males and (b) girls who attended an UBEP 
had lower self-concepts than girls who did not 
participate in these programs.  

One plausible explanation for the lower results found 
in self-concept for girls is that adolescent gifted females 
experience the BFLPE effect more acutely (Plieninger & 
Dickhäuser, 2015) in Chilean culture, which traditionally 
has different expectations for males and females 
regarding their abilities and is less supportive of gender 
equality (Charlin et al., 2016). This phenomenon may be 
especially intense for adolescent girls in UBEPs who are 
challenging the more traditional Chilean view of 
adolescent females by participating in these academic 
programs. Given that gifted programs are scarce in the 
country and they involve a highly selective entrance 
process, adolescent students may feel that they represent 
their schools and that they must behave in certain ways 
and demonstrate outstanding academic achievements. 
In these cases, grades come to represent the maximum 
expected achievement, especially in a culture that 
privileges results over the learning process or even 
personal development (Conejeros et al., 2011). 

Self-efficacy 

Regarding self-efficacy, no differences were found in 
terms of gender and program participation. These 
results support previous findings for boys and girls in 
the general population (Probst, 2019) and are in line with 
findings that show no gender differences in self-efficacy 
between adolescent gifted males and females (Al-alusi, 
2001; Al-Dhaimat et al., 2020; Ayotola & Adedeji, 2009; 
Turki & Al-Qaisi, 2012). These findings could be 
explained by the fact that these adolescents were selected 
based on giftedness and positive attitudes toward 
science and mathematics, which have been found to 
correlate with self-efficacy (Kundu & Ghose, 2016). 

 
Figure 2. Interaction effect between gender and 
enrichment program attendance on masculinity 
Source. Own elaboration 

 
Figure 3. Interaction effect between gender and 
enrichment program attendance on submission 
Source. Own elaboration 
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Stereotypes 

In comparison with adolescent female participants 
who did not attend an UBEP, female participants who 
did attend were found to identify more with 
characteristics associated with negative femininity, 
representing submission and indecisiveness, and at the 
same time they identified less with characteristics of 
positive masculinity, which represent practicality and 
action-orientedness. This is in line with findings from 
previous studies suggesting that adolescent gifted girls 
may hide attributes that are considered less feminine 
(Kerr & Multon, 2015), which means they may also steer 
towards more traditional careers (Fiebig, 2008). 
Consequently, these female adolescents could be 
inclined to over-identify with feminine characteristics 
typically associated with submission and passivity, 
fulfilling the stereotyped expectations for women in 
traditional Chilean culture. Scantebury and Baker (2007) 
suggest that these gender stereotypes, based on socio-
cultural patterns that associate masculinity with 
mathematics and science, and femininity with the 
humanities, are particularly strong in Latin America, 
which is congruent with the present results. In relation 
to these results, although it was not considered a variable 
in this study, socioeconomic status could also play an 
important role in gender stereotypes, considering, for 
example, that in Chile, mid-low socioeconomic groups 
have been found to associate math with masculinity (Del 
Río et al. 2016). This finding could be further 
investigated in subsequent studies in the field.  

Also, the profile of adolescent female students who 
are part of an UBEP could lead to the experience of 
stereotype threat; living with the label of being gifted 
and regularly attending an UBEP, a distinctive 
characteristic compared to the other female participants 
in the sample, could heighten their perception of risk 
when falling into categories socio-culturally presumed 
to be less feminine, or of being “masculinized.” This 
stereotype threat may be a factor as long as success, 
talent, and competition are associated more with 
masculinity, particularly in the areas of mathematics and 
science (Leslie et al., 2015). 

Moreover, Deemer et al. (2014) suggested that 
individuals who are more concerned with achievement 
outcomes might experience or respond more intensely to 
gender stereotypes. Therefore, adolescent females who 
attend UBEPs could worry excessively about not 
meeting expectations and not living up to their 
reputation as gifted females. Also, they could face 
expectations in their immediate environment with 
higher levels of pressure. Finally, these phenomena 
could be reinforced by the small gender proportions of 
females in STEM related classes. Preckel, Zeidner, et al. 
(2008) indicate that the unbalanced gender rate may lead 
to a belief in the minority status of females in UBEP 
classes, which could be interpreted by women as an 

indication that these classes are more suitable for men. 
Although this variable was not addressed in the current 
study, it could be seen as relevant to enrich discussion in 
future research. 

CONCLUSION, LIMITATIONS, AND 
RECOMMENDATIONS 

This study contributes by describing socio-emotional 
dimensions (self-concept, self-efficacy, and gender 
stereotypes) in academically gifted students in Chile that 
could relate to their interests in STEM areas throughout 
adolescence. Two practical considerations based on 
these results are the following: 

(1) If gifted adolescent girls who participate in STEM 
programs over-identify with negative feminine 
attributes and distance themselves from positive 
masculine characteristics, they may distance 
themselves from STEM-oriented careers, which 
tend to be associated with attributes like action 
and leadership. 

(2) Lower self-concept in gifted adolescent girls 
(compared to those who did not attend programs) 
can be taken into account in the design of 
university-based enrichment programs for gifted 
students to analyze possible influencing factors. If 
stereotype threat is a concern, programs could 
implement grouping strategies, for example in 
group work to make sure girls are not a minority 
and incorporate a balanced gender focus, where 
possible, in their courses. Programs could also be 
developed to focus on female participants’ self 
awareness, to help them incorporate their talents, 
interests, and gender identity in a positive way.  

There are limitations to acknowledge in this study 
that open opportunities to explore in further depth in 
future research. One of these is the lack of information 
concerning the length of time students have participated 
in their enrichment programs and other concrete 
situations (course selection, internal course dynamics, 
instructional processes, among others) that may offer 
more insight into other determining factors related to 
self-concept, which the research has indicated, tends to 
decrease at the beginning of program participation, but 
then stabilizes afterwards (Cunningham & Rinn, 2007). 

Two possible methodological limitations must be 
mentioned: 1) the sample size analyzed and 2) the 
inclusion of SES in the model. Concerning the sample 
size, some of the groups analyzed had a small n, for 
example, women who attended UBEPs (n=17). This can 
be explained by the existence of few UBEPs in Chile and 
also because the women who attend these programs may 
not be interested in the areas of math and science. One 
recommendation for future studies is to increase the 
sample size, if possible, by involving more of these 
programs. Regarding the second limitation, the present 
study did not consider SES as a possible explanatory 
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variable in analyzing the variation in these results. In 
future research, incorporating or controlling for this 
variable would be recommended. 

All of these factors help to frame future research that 
could enable analysis of the present findings in greater 
depth, particularly in relation to enrichment program 
participation where these characteristics appear or tend 
to intensify. Moreover, the age of these participants 
indicate a need for longitudinal studies that could trace 
students’ developmental trajectories; cross-cultural 
studies to compare these constructs between different 
cultures; and a qualitative approach to further explore 
students’ perceptions, feelings, and inner complexities in 
the configuration of orientations toward STEM areas 
that could be relevant in future career choices. 
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