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Abstract: Computer science has become a central discipline shaping
technological innovation, economic development, and participation in con-
temporary digital societies. Despite its growing importance, female students
remain significantly underrepresented in computer science education, par-
ticularly during secondary school, when academic specialization and career
trajectories begin to take shape. This article provides a social-psychological
analysis of the psychological, cultural, and social factors influencing female
students’ participation in computer science. Drawing on research in STEM
education and social psychology, the article examines the roles of self-effica-
cy, gender stereotypes, sense of belonging, parental expectations, and educa-
tional climate in shaping girls’ academic aspirations. The analysis suggests
that female underrepresentation in computer science cannot be explained
solely by differences in ability; rather, it emerges from the interaction of
individual beliefs and broader sociocultural structures. Understanding these
processes is essential for developing educational strategies that promote
gender equality and broaden participation in computer science education.
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1. Introduction

In the contemporary knowledge economy, computer science
plays a central role in technological innovation, economic develop-
ment, and participation in digital societies. Programming skills, com-
putational thinking, and technological literacy are increasingly rec-
ognized as essential competencies for educational advancement and
future employment.

Despite the growing importance of computing, women remain
significantly underrepresented in computer science education and ca-
reers worldwide (Wang & Degol, 2017: 121). This gender gap often
becomes visible during secondary education, when students begin
selecting academic tracks that influence their future educational and
professional trajectories.

Research suggests that gender disparities in computer science
cannot be explained solely by differences in academic ability or cog-
nitive performance. Rather, these disparities are shaped by psycho-
logical beliefs, social expectations, and cultural norms that influence
how students perceive their abilities and opportunities (Cheryan et
al., 2017: 2—4). Adolescents’ educational decisions develop within
complex social environments that include families, schools, peer net-
works, and broader cultural narratives.

Recent research also emphasizes the importance of belonging
in shaping girls’ participation in computing. When students perceive
that they belong in computer science environments, they are more
likely to engage with the discipline and persist in related learning
pathways (Master et al., 2016: 424-427).

This article examines the psychological, cultural, and social
factors influencing female students’ participation in high-school com-
puter science. It argues that female underrepresentation in computing
should be understood not as a reflection of ability differences, but as
the result of interacting psychological beliefs, sociocultural expec-
tations, and educational experiences that shape girls’ perceptions of
competence, belonging, and future opportunity.
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2. Theoretical Framework

Understanding gender disparities in computer science requires
theoretical perspectives that explain how individual beliefs interact
with social structures.

Self-Efficacy Theory emphasizes individuals’ beliefs about
their ability to perform tasks successfully (Bandura, 1977: 193). Stu-
dents with stronger self-efficacy are more likely to persist in chal-
lenging academic domains such as programming and computational
problem solving.

Social Role Theory explains gender differences in career choic-
es as the result of socially constructed expectations regarding appro-
priate roles for men and women (Eagly, 1987). Technology-related
fields are often associated with masculine characteristics such as tech-
nical competence and analytical reasoning.

Expectancy-Value Theory proposes that educational decisions
depend on both expectations of success and the value individuals
assign to a particular activity (Eccles, 1994: 587). Even when stu-
dents possess the necessary abilities, they may avoid certain academic
fields if they anticipate social or psychological costs associated with
participation.

Together, these perspectives provide a coherent framework for
understanding how psychological confidence, social expectations,
and cultural norms influence girls’ participation in computer science
education.

3. Gender Stereotypes, Self-Efficacy, and Belonging

Gender stereotypes play a central role in shaping students’ per-
ceptions of STEM disciplines. Computer science and engineering are
frequently perceived as male-dominated fields, which may influence
girls’ sense of belonging in computing environments (Cheryan et al.,
2017:5).

Experimental research has shown that stereotypes suggesting
that girls are less interested in computing can significantly reduce the
latter’s motivation to enroll in computer science courses (Master et
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al., 2021: 3). Such stereotypes may also weaken students’ confidence
in their abilities.

Self-efficacy therefore becomes a crucial factor in explaining
participation in computer science. Female students often report low-
er confidence in their computing abilities compared to male students
with similar academic performance (Lewis et al., 2011; Wang & De-
gol, 2017).

Recent studies also highlight the importance of STEM identi-
ty in shaping educational aspirations. When girls develop a stronger
identification with STEM domains and perceive themselves as ca-
pable of success, they are more likely to pursue technology-related
pathways (Zhao et al., 2024: 3).

4. Family, School Climate, and Social Influence

Educational choices during adolescence are strongly influenced
by social environments. Families play an important role in shaping
students’ aspirations and perceptions of possible career opportunities.

Parental encouragement can significantly influence girls’ en-
gagement with STEM subjects (Eccles, 1994: 594). When parents
communicate that technological careers are appropriate and valuable
for their daughters, students are more likely to develop positive atti-
tudes toward computer science.

School climate also plays a critical role. Inclusive classroom
environments and supportive teaching practices can strengthen stu-
dents’ confidence and sense of belonging in computing education
(Cheryan et al., 2017).

Peer influence further shapes students’ academic interests. Ad-
olescents frequently evaluate educational choices in relation to social
acceptance and peer norms.

5. Cultural Context and Educational Decision-Making

Educational decisions are also shaped by broader cultural con-
texts. Cultural norms and social expectations can influence how stu-
dents interpret educational opportunities and evaluate possible career
paths.
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In many societies, gender roles continue to influence percep-
tions of appropriate professional trajectories for women and men.
These expectations may affect girls’ willingness to enter male-domi-
nated fields such as computer science.

Understanding how cultural contexts interact with psychologi-
cal factors, such as self-efficacy and belonging, is therefore essential
for explaining patterns of female participation in computer science
education.

6. Methodological Orientation

The conceptual discussion presented in this article is connect-
ed to a broader doctoral research project examining the psychologi-
cal, cultural, and social determinants of female students’ decisions to
study computer science in secondary education.

The doctoral research adopts a mixed-methods design integrat-
ing quantitative and qualitative approaches. Questionnaires admin-
istered to students, parents, and teachers measure constructs such as
self-efficacy, gender stereotypes, attitudes toward computer science,
and perceptions of educational support.

Qualitative interviews complement the quantitative findings by
exploring participants’ experiences and the cultural meanings associ-
ated with educational decision-making.

In this sense, the present article functions as a conceptual and
theoretical foundation for the empirical phases of the broader doctoral
research project.

7. Educational Implications

Addressing gender disparities in computer science requires co-
ordinated efforts from educators, families, and policymakers. Inter-
ventions should not only encourage girls to participate in computing
but also address the psychological and social conditions that shape
students’ perceptions of competence and belonging.

Educational strategies may include promoting female role
models in technology fields, strengthening mentorship programs, and
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creating inclusive classroom environments that support female partic-
ipation (Tal et al., 2024).

8. Future Research

Future research should further investigate how psychological,
social, and cultural factors interact to influence female participation in
computer science education.

Longitudinal studies may explore how students’ attitudes to-
ward computing evolve across key educational transitions. Interven-
tion-based research could evaluate programs designed to increase
girls’ participation in computer science.

Another promising direction involves exploring innovative
pedagogical approaches that respond to individual learner differenc-
es. One potential avenue is the development of a hybrid educational
programming language that combines the accessibility and flexibility
of Python with selected structural and object-oriented features of C#.
Such approaches may contribute to creating more inclusive computer
science learning environments that support diverse learners and re-
duce barriers to participation.

9. Conclusion

Female underrepresentation in computer science should not
be interpreted as a simple matter of preference or aptitude. Rather,
it reflects the cumulative interaction of self-efficacy beliefs, stereo-
type-based expectations, social support, and educational climates that
shape how girls interpret their place within computing-related fields.

Addressing gender disparities in computer science requires in-
terventions that strengthen confidence, expand belonging, diversify
role models, and challenge the social meanings that continue to mark
computing as a male-typed field.

The analysis presented in this article also suggests the impor-
tance of exploring innovative pedagogical solutions that respond to
diverse learner differences. One possible direction involves the devel-
opment of a hybrid educational programming language that combines
the accessibility and simplicity of Python with selected structural and
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object-oriented features of C#, potentially creating a more inclusive
learning environment that supports broader participation in computer
science education.

Encouraging female participation in technology is essential not
only for gender equality in education but also for fostering diversity,
creativity, and innovation in the future technological workforce.
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