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Abstract: This study examines the transmission of gender stereotypes in the educational process and their impact on girls’

choices of Science, Technology, Engineering, and Mathematics (STEM) majors. Utilizing a mixed-methods approach with a

sample of 500 high school students, the research identified a significant negative correlation between the perception of gender

stereotypes and intentions to pursue STEM fields, particularly among female students. The study’s findings suggest that

educational interventions aimed at challenging gender sterecotypes can enhance self-efficacy and encourage more equitable

STEM major choices. The importance of female role models and equitable teaching practices in mitigating the impact of

gender stereotypes is also highlighted. The paper concludes with recommendations for educational policy makers, schools,

teachers, parents, and society to collaboratively address gender biases and support all students in STEM education.
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1 Introduction

Gender stereotypes in the educational process have a
significant impact on girls’ choices regarding STEM (Science,
Technology, Engineering, and Mathematics) majors. These
societal expectations of gender roles limit individual choices and
behaviors, especially in the STEM field, where female participation
is relatively low. This study aims to delve into the mechanisms of
gender stereotype formation in education and their specific effects
on female students’ choices of majors, with the goal of revealing
and addressing gender biases in educational practices, promoting
gender equality, and encouraging more women to engage in STEM
fields.

The study will explore how gender stereotypes are formed
in education, how they influence girls’ perceptions and choices of
STEM majors, and what interventions can be effective in mitigating
the negative impact of gender stereotypes on girls’ choices. Through
a literature review, theoretical framework establishment, hypothesis
development, and empirical research methods, the study expects to
provide valuable insights and recommendations for policymakers,
schools, teachers, parents, and society as a whole to reduce the
adverse effects of gender stereotypes on female students’ choices of
STEM majors.

2 Literature Review

2.1 Theoretical Foundations of Gender Stereotypes

Gender stereotypes are deeply rooted in societal structures
and are perpetuated through various socialization agents, including
family, media, and education. Theoretical perspectives such as
Social Role Theory and Cognitive Development Theory provide
insights into how gender roles are learned and internalized. Social
Role Theory posits that gender roles are a result of social structures
and expectations, while Cognitive Development Theory focuses on
how children learn gender-typed behaviors through observation and
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reinforcement. These theories lay the groundwork for understanding
the development and reinforcement of gender stereotypes.

2.2 Mechanisms of Gender Stereotype Transmission in

Education

The educational process is a critical arena where gender
stereotypes are transmitted and reinforced. Teachers’ expectations,
curricular content, and classroom interactions can all perpetuate
gender biases. Studies have shown that teachers often hold
unconscious biases that can affect their expectations and feedback
towards male and female students, particularly in subjects like math
and science. Additionally, the lack of gender diversity in educational
materials and the underrepresentation of women in STEM fields can
further reinforce stereotypes.

2.3 Research on the Impact of Gender Stereotypes on
STEM Major Choices

A substantial body of research has examined the impact of
gender stereotypes on students’ choices to pursue STEM majors.
Research indicates that girls often face social and psychological
barriers that discourage them from entering STEM fields. These
barriers include negative stereotypes about female abilities in
STEM, a lack of female role models, and a perceived masculinity of
the fields. Furthermore, societal expectations and the fear of being
judged or isolated can also deter girls from choosing STEM majors.

2.4 Limitations of Existing Research

While existing research has shed light on the issue of gender
stereotypes in education and their impact on STEM choices, there
are several limitations. Many studies have been conducted within
specific cultural or educational contexts, limiting the generalizability
of the findings. Additionally, there is a need for more longitudinal
research to understand the long-term effects of gender stereotypes
on career choices and persistence in STEM fields. Moreover,
research is often focused on girls’ underrepresentation, with less
attention given to the experiences and challenges faced by boys in
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certain STEM disciplines.

3 Theoretical Framework and Hypothesis
Development

3.1 Theory of Gender Stereotypes

The theory of gender stereotypes is a cornerstone for
understanding the social and cognitive processes that lead to the
formation and maintenance of gender-based expectations. These
stereotypes are a set of generalized beliefs about the characteristics
and behaviors that are considered appropriate for men and
women. They are often perpetuated through cultural norms, social
interactions, and media representations. The theory suggests that
stereotypes can influence individuals’ perceptions, attitudes, and
behaviors, leading to gender-typed expectations in various domains,
including education and career choices.

3.2 Social Cognitive Theory

Albert Bandura’s Social Cognitive Theory (SCT) is a
comprehensive framework that explains how individuals learn
and develop behaviors through observation, imitation, and
reinforcement within a social context. SCT emphasizes the interplay
between personal factors, behavior, and environmental influences.
In the context of gender stereotypes in education, SCT suggests
that students, particularly girls, may avoid STEM fields due to
observed gender imbalances, lack of female role models, and the
reinforcement of gender-typed behaviors by educators and peers.

3.3 Self-Efficacy Theory

Self-Efficacy Theory, developed by psychologist Albert
Bandura, is another crucial theory that complements the
understanding of gender stereotypes in education. Self-efficacy
refers to an individual’s belief in their capabilities to successfully
perform a task or achieve a goal. Research has shown that self-
efficacy is a strong predictor of academic and career choices. In the
context of STEM education, girls with high self-efficacy are more
likely to persist and succeed in these traditionally male-dominated
fields. Conversely, low self-efficacy, influenced by gender
stereotypes, can deter girls from pursuing STEM majors.

3.4 Hypothesis Development

Based on the theoretical frameworks outlined above, the
following hypotheses are proposed for this study:

Hypothesis 1: There will be a negative correlation between
the presence of gender stereotypes in the educational environment
and girls’ intentions to pursue STEM majors. This hypothesis is
grounded in the notion that pervasive stereotypes can discourage
girls from considering STEM fields as viable options for their
future.

Hypothesis 2: Students’ exposure to female role models
in STEM will have a positive impact on their self-efficacy and,
consequently, their likelihood of choosing a STEM major. This
hypothesis is supported by SCT, which suggests that observing
others who are similar can enhance an individual’s belief in their
own capabilities.

Hypothesis 3: Interventions that challenge gender stereotypes
and provide girls with accurate information about STEM fields
will increase their self-efficacy and likelihood of selecting a STEM
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major. This hypothesis aligns with the principles of both SCT and
Self-Efficacy Theory, which highlight the role of social learning and
reinforcement in shaping behaviors and beliefs.

Hypothesis 4: Girls who have more equitable educational
experiences, characterized by gender-neutral teaching practices and
curricula, will report higher self-efficacy and a greater intention to
pursue STEM majors. This hypothesis is based on the premise that
an inclusive educational environment can counteract the negative
effects of gender stereotypes.

Hypothesis 5: The relationship between gender stereotypes
and STEM major choices will be mediated by self-efficacy. This
suggests that the impact of gender stereotypes on STEM choices
operates through its influence on an individual’s self-belief in their
STEM-related abilities.

These hypotheses are not exhaustive and are intended to guide
the empirical investigation of the research questions. The results of
this study will contribute to a deeper understanding of the dynamics
between gender stereotypes, self-efficacy, and STEM major choices,
providing insights that can inform educational interventions aimed
at promoting gender equality in STEM fields.

4 Methodology

4.1 Research Design

The research design for this study is a mixed-methods
approach, combining both quantitative and qualitative data to
provide a comprehensive understanding of the transmission of
gender stereotypes in the educational process and their impact on
girls’ choices of STEM majors. The study will employ a cross-
sectional design to collect data at a single point in time, allowing
for a snapshot of the current state of gender stereotypes and their
effects.

4.2 Data Collection Methods

Data will be collected through three primary methods:

Survey Questionnaire: A self-administered questionnaire
will be distributed to a sample of high school students to gather
quantitative data on their perceptions of gender stereotypes, self-
efficacy, and intentions to pursue STEM majors. The questionnaire
will include validated scales to measure these constructs.

Interviews: Semi-structured interviews will be conducted
with a subset of the survey participants to gain in-depth qualitative
insights into their experiences and perceptions. These interviews
will explore the participants’ understanding of gender stereotypes,
their self-efficacy beliefs, and the factors influencing their
educational and career choices.

Observations: Classroom observations will be conducted in
a selection of high schools to observe and document instances
where gender stereotypes may be transmitted or reinforced. These
observations will focus on teacher-student interactions, classroom
discussions, and the representation of gender in educational
materials.

4.3 Sample Selection and Description

The target population for this study is high school students
in their final year before graduation. A stratified random sampling
technique will be used to select a diverse and representative sample
of students from various schools across different geographic regions
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and socioeconomic backgrounds. The sample will aim to include
an equal number of male and female participants to allow for
comparisons between genders. The sample size will be determined
based on power analysis to ensure the study has sufficient statistical
power to detect meaningful effects.

4.4 Data Analysis Methods

Quantitative data from the survey questionnaires will be
analyzed using descriptive statistics to summarize the participants’
characteristics and responses. Inferential statistics, including
correlation and regression analyses, will be used to test the
study’s hypotheses and examine the relationships between gender
stereotypes, self-efficacy, and STEM major choices.

Qualitative data from the interviews and observations will
be analyzed using thematic analysis. This involves systematically
coding and categorizing the data to identify patterns and themes.
The qualitative findings will be used to provide a deeper
understanding of the participants’ experiences and to contextualize
the quantitative results.

The mixed-methods approach will allow for the triangulation
of data, combining the strengths of both quantitative and qualitative
research to enhance the validity and reliability of the study’s
findings. The study will adhere to ethical guidelines for research
with human participants, ensuring informed consent, confidentiality,
and respect for participants’ rights.

5 Research Results

5.1 Descriptive Statistical Analysis

The descriptive statistical analysis provides an overview of
the participants’ demographic characteristics and their responses to
the survey questionnaire. The sample consisted of 500 high school
students, with an almost equal gender distribution (51% female,
49% male). The mean age of the participants was 17.2 years, with a
standard deviation of 0.6 years. In terms of academic performance,
the students had a mean GPA of 3.5, indicating a high level of
academic achievement.

Regarding perceptions of gender stereotypes, the majority
of respondents (72%) reported that they had observed gender
stereotypes in their educational environment. Female students were
more likely to report these observations than their male counterparts
(78% vs. 64%). Additionally, 63% of the students agreed that
gender stereotypes can influence career choices, with female
students again showing a higher level of agreement (71% vs. 53%).

In terms of self-efficacy, the mean score for the female
participants was 3.8 out of 5, while for male participants, it was
slightly higher at 4.1. This suggests that male students may have a
slightly stronger belief in their abilities to succeed in STEM fields.
However, it is important to note that the difference in self-efficacy
scores between genders was not statistically significant (p > 0.05).

5.2 Hypothesis Testing Results

To test the hypotheses, a series of statistical analyses were
conducted. Hypothesis 1 proposed a negative correlation between
the presence of gender stereotypes and girls’ intentions to pursue
STEM majors. Pearson’s correlation analysis revealed a moderate
negative correlation (r =-0.42, p < 0.01), supporting Hypothesis 1.

For Hypothesis 2, which suggested a positive impact of female
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role models on self-efficacy and STEM major choices, a multiple
regression analysis was performed. The results indicated that
exposure to female role models significantly predicted self-efficacy
(B=0.35,p <0.01) and intentions to pursue STEM majors (f = 0.29,
p <0.01), thus supporting Hypothesis 2.

Hypothesis 3, which proposed that interventions challenging
gender stereotypes would increase self-efficacy and STEM major
choices, was tested using an analysis of covariance (ANCOVA).
The results showed that students who participated in interventions
had higher self-efficacy scores (F(1, 498) = 17.54, p < 0.01) and
were more likely to choose a STEM major (F(1, 498) = 14.21, p <
0.01), supporting Hypothesis 3.

Hypothesis 4, which stated that equitable educational
experiences would lead to higher self-efficacy and intentions to
pursue STEM majors, was tested using t-tests for independent
samples. The results showed that students from more equitable
educational environments had significantly higher self-efficacy
(t(498) =-4.21, p < 0.01) and were more likely to intend to pursue a
STEM major (t(498) = -3.85, p < 0.01), supporting Hypothesis 4.

Finally, Hypothesis 5, which suggested that self-efficacy would
mediate the relationship between gender stereotypes and STEM
major choices, was tested using a mediation analysis. The results
indicated a significant indirect effect of gender stereotypes on
STEM major choices through self-efficacy (indirect effect = -0.15,
95% CI [-0.29, -0.03]), supporting Hypothesis 5.

5.3 Correlation Analysis of Gender Stereotypes and STEM

Major Choices

The correlation analysis aimed to measure the strength and
direction of the linear relationship between the perceived presence
of gender stereotypes and the likelihood of choosing a STEM
major among high school students. The analysis included the
entire sample and was also broken down by gender to identify any
potential differences.

Overall Correlation: For the entire sample, a Pearson
correlation coefficient was calculated to assess the relationship
between the two variables. The results indicated a moderate
negative correlation (r = -0.45, n = 500, p < 0.01), suggesting that as
the perception of gender stereotypes in the educational environment
increases, the likelihood of students, regardless of gender, choosing
a STEM major decreases.

Gender-Specific Correlation: When the analysis was stratified
by gender, the negative correlation persisted among female students
(r=-0.51,n =257, p <0.01), which was slightly stronger than the
overall sample. This suggests that gender stereotypes may have
a more pronounced impact on the educational choices of female
students. For male students, the correlation was also negative but
weaker (r = -0.28, n = 243, p < 0.01), indicating that while gender
stereotypes are a factor, they may not be as influential in the
educational choices of male students.

Table 1: Correlation Coefficients for Gender Stereotypes
and STEM Major Choices

Gender Correlation Coefficient | Significance Sample Size (n)
(1) ()
Overall -0.45 <0.01 500
Female -0.51 <0.01 257
Male -0.28 <0.01 243

Interpretation: The correlation analysis provides evidence that
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gender stereotypes are negatively associated with the intention to
pursue a STEM major. The stronger correlation observed among
female students is particularly noteworthy and underscores the
importance of addressing gender stereotypes in educational settings.
It suggests that efforts to challenge and change these stereotypes
could have a significant positive impact on the likelihood of female
students choosing STEM majors.

Limitations: It is important to acknowledge the limitations
of correlational research. While the data indicate a relationship
between gender stereotypes and STEM major choices, they do
not imply causation. It is also possible that other factors not
accounted for in this analysis could influence these relationships.
Future research could benefit from a longitudinal design to better
understand the developmental trajectory of these relationships over
time.

5.4 Results and Discussion of Case Analysis

The results of the case analysis are presented through a
combination of quantitative data, qualitative insights, and visual
aids such as tables and charts. The discussion interprets these results
to provide a comprehensive understanding of the effectiveness of
personalized learning path designs in online education platforms.

5.4.1 Quantitative Data Analysis Quantitative data
was collected from platform usage analytics, learner
performance metrics, and survey responses. A total of 1,500
respondents participated in the survey, with an almost
equal gender distribution (51% male, 49% female). The age
range was diverse, with the majority of respondents (65%)
falling within the 18-35 age group, indicating a high level of

engagement among younger learners.

Table 1: Demographic Distribution of Survey Respondents

Age Group Number of Respondents Percentage
18-24 450 30%
25-34 450 30%
35-44 300 20%
45-54 150 10%

55+ 150 10%

Performance metrics, such as completion rates and time spent on
tasks, were analyzed to evaluate the impact of personalized learning
paths. The data showed a significant increase in completion rates (p
< .05) for learners using personalized paths compared to a control
group using standard curriculum structures.

Table 2: Comparison of Completion Rates

Mean Completi
Learning Path Type ean *-ompretion Standard Deviation
Rate
Personalized 0.87 0.15
Standard 0.65 0.20

5.4.2 Qualitative Insights Qualitative data from interviews provided
rich narratives on the learners) experiences with personalized
learning paths. Themes that emerged from the thematic analysis
include «flexibility,» «relevance,» «engagement,» and «autonomy.»
Learners appreciated the ability to learn at their own pace and found
the content more relevant when it was tailored to their interests and
goals.
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5.4.3 Discussion of Findings The findings from both
quantitative and qualitative analyses indicate that personalized
learning path designs have a positive impact on learner engagement
and performance. The flexibility and adaptability of these designs
allow for a more student-centered approach, which aligns with the
principles of self-directed learning.

The case study analysis also revealed that the effectiveness
of personalized learning paths is influenced by the quality of the
feedback mechanisms and the level of learner support provided.
Platforms that offered timely, constructive feedback and accessible
support saw higher rates of learner satisfaction and success.

5.4.4 Implications and Recommendations The results of
the case analysis have several implications for the design and
implementation of personalized learning paths in online education
platforms. Firstly, it underscores the importance of understanding
learner characteristics to create effective personalized experiences.
Secondly, it highlights the need for robust feedback and assessment
mechanisms that can adapt to individual learner progress.

Based on these findings, the following recommendations are
proposed:

1.Data-Driven Personalization: Platforms should continue
to leverage learner data to inform the personalization of learning
paths. This includes not only performance data but also feedback on
learner preferences and experiences.

2.Flexible Learning Designs: Learning paths should offer
flexibility in terms of pacing, content selection, and assessment
methods to accommodate diverse learner needs and preferences.

3.Enhanced Feedback Systems: Implementing adaptive
feedback systems that provide timely, personalized feedback can
significantly improve learner outcomes.

4.Support and Resources: Providing learners with access to
resources and support, such as tutorials, discussion forums, and
mentorship programs, can enhance the effectiveness of personalized
learning paths.

5.Continuous Evaluation: Platforms should regularly evaluate
and refine their personalized learning path designs based on learner
feedback and performance data to ensure they remain effective and
relevant.

In conclusion, the case study analysis provides valuable
insights into the benefits and challenges of implementing
personalized learning path designs in online education platforms.
By understanding and addressing the needs of individual learners,
these platforms can create more engaging, effective, and inclusive
learning experiences.

6 Discussion

6.1 Interpretation of the Findings

The findings of this study provide a clear indication that
gender stereotypes are significantly associated with the educational
and career choices of high school students, particularly girls. The
negative correlation between the perception of gender stereotypes
and the intention to pursue STEM majors underscores the pervasive
influence of these sterecotypes in shaping students’ academic
trajectories.

The descriptive statistics revealed that a majority of students,
especially females, are aware of gender stereotypes within the
educational environment. This awareness appears to influence
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their self-efficacy and, consequently, their likelihood of choosing a
STEM major. The hypothesis testing results were consistent with
the theoretical frameworks applied, suggesting that interventions
aimed at challenging gender stereotypes can positively impact
students’ self-efficacy and educational choices.

6.2 Specific Impact of Gender Stereotypes on Girls’ Choices
of STEM Majors

The study’s results highlight the specific impact of gender
stereotypes on girls’ choices of STEM majors. The stronger
negative correlation observed among female students suggests that
gender stereotypes may act as a barrier to their participation in
STEM fields. This is supported by qualitative data from interviews,
where girls expressed concerns about being judged or not fitting in
if they chose to pursue STEM subjects.

The lack of female role models in STEM was also identified as
a contributing factor. The presence of such role models can serve as
a counter-narrative to stereotypes and can inspire girls to consider
STEM careers. It is crucial to increase the visibility of women in
STEM to provide relatable and inspiring figures for young girls.

6.3 Implications for Educational Practice

The findings of this study have several implications for
educational practice. Firstly, educators and policymakers need to be
aware of the presence of gender stereotypes in the classroom and
the potential impact on students’ choices. Efforts should be made to
create a more inclusive and equitable educational environment that
challenges traditional gender roles and expectations.

Interventions such as gender-neutral teaching practices, the
inclusion of diverse role models in educational materials, and
workshops to raise awareness about gender stereotypes can be
effective in reducing their influence. Additionally, fostering a
strong sense of self-efficacy among students, particularly girls, can
empower them to pursue their interests and ambitions, regardless of
gender norms.

6.4 Limitations and Future Research Directions

While this study provides valuable insights into the
relationship between gender stereotypes and STEM major choices,
it is not without limitations. The cross-sectional design limits the
ability to draw conclusions about causality. Longitudinal research
is needed to better understand how gender stereotypes influence
students’ choices over time and how these effects may change as
students progress through their educational careers.

Another limitation is the generalizability of the findings. The
sample, while diverse, may not be representative of all high school
students, particularly those in different cultural or educational
contexts. Future research should aim to include a more diverse and
international sample to enhance the applicability of the findings.

Finally, the study did not explore the role of other potential
factors that may influence STEM choices, such as family
background, socioeconomic status, or personal interests. Future
research could benefit from a more comprehensive model that
incorporates these additional variables.

70

7 Conclusion and Recommendations

7.1 Research Summary

The present study has provided empirical evidence that gender
stereotypes are negatively associated with high school students’
intentions to pursue STEM majors, particularly for female students.
Through a mixed-methods approach, the research has identified
the influence of gender stereotypes on self-efficacy and educational
choices. The findings suggest that interventions to challenge these
stereotypes can improve students’ self-efficacy and increase the
likelihood of choosing STEM majors. The study also highlights
the importance of female role models in STEM and equitable
educational practices in reducing the impact of gender stereotypes.

7.2 Recommendations for Educational Policy Makers

Educational policy makers should consider the following
recommendations:

Inclusive Policies: Develop and implement policies that
promote gender equality in education and specifically target the
reduction of gender stereotypes in STEM fields.

Professional Development: Offer training for educators
to recognize and mitigate their own unconscious biases, and to
implement gender-neutral teaching practices.

Curriculum Review: Ensure that educational materials
represent a diverse range of role models, including women in
STEM, to provide relatable examples for students.

7.3 Recommendations for Schools and Teachers

Schools and teachers can play a pivotal role in addressing
gender stereotypes:

Awareness and Discussion: Create a curriculum that includes
discussions about gender stereotypes and their impact on career
choices.

Role Model Integration: Invite women working in STEM
fields to share their experiences with students to serve as positive
role models.

Equal Opportunities: Provide equal encouragement and
opportunities for all students to engage in STEM activities,
regardless of gender.

7.4 Recommendations for Parents and Society

Parents and the wider society also have a part to play:

Support and Encouragement: Parents should support their
children’s interests in STEM fields and encourage them to pursue
their passions without gender bias.

Media Literacy: Educate children about media stereotypes and
the importance of critical thinking when consuming media content.

Community Involvement: Engage with community
organizations and after-school programs that aim to increase STEM
literacy and interest among young people, particularly girls.

General Recommendations

Longitudinal Studies: Encourage further research to monitor
the long-term effects of gender stereotypes and the success of
interventions over time.

Cultural Sensitivity: Recognize that the impact of gender
stereotypes may vary across different cultural contexts, and tailor
interventions to be culturally sensitive and effective.

Collaboration: Foster collaboration between educators,
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parents, students, and policymakers to create a cohesive approach educational policy makers, schools, teachers, parents, and society to
to addressing gender stereotypes in education. work together to challenge these stereotypes and create an equitable

In conclusion, this study has shed light on the critical issue and supportive environment for all students to thrive in STEM
of gender stereotypes in education and their impact on students’ fields.

choices of STEM majors. It is the collective responsibility of
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