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ABSTRACT

This paper focuses on finding different investigations linked to the issue of gender disparities and discrimination of
women in STEM to examine the reasons and remedies for gender differences in STEM. This literature study also
displays basic information about STEM to provide individuals a solid grasp of this area and a series of data and
explanations that show the gender disparities in this domain. At the end of this literature, some suggestions for reducing
gender gaps in STEM fields are offered to motivate individuals to take action. It is minimizing gender inequalities and

eliminating gender discrimination in STEM-related fields.
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1. INTRODUCTION

The STEM (Science, Technology, Engineering, and
Mathematics) field is extremely significant for
developing the world industry. In terms of genders,
women have the same capability, talent, and potential as
men studying and working in the STEM industry. STEM
is more suited to males, who have long been stereotyped
in the minds of others. Women see STEM as a long road
filled with hurdles and stumbling blocks. The
advancement of the female population in the STEM
sector is hampered by gender. Soft thinking, such as
literature or history, is a good fit for girls. This prejudice
is driven by the long-held belief that caused lower
employment for females in the STEM fields. Males are
thought to be more skilled in technical areas and to
surpass women in spatial analysis. Such unfavorable
perceptions may inadvertently lead people to believe that
men are better suited to learning and working in STEM
subjects.

Furthermore, before delving deeper into the present
state of gender imbalance in STEM education, readers
must clearly grasp the importance of STEM education.
STEM education has become a powerful economic driver
in both emerging and developed countries, such as

Europe and the United States. Women indeed face more
challenges in earning a degree in science, technology,
engineering, or mathematics (STEM). Gender inequality
and prejudice grew in the professional area of STEM,
notably among women faculty, and even impacted the
female-dominated field of study in science. Because male
characteristics are perceived as more valuable and a
better match for playing a leading role, people with
stereotypically male traits such as competitiveness or
independence are more likely to be promoted to a
leadership position in the STEM field than people with
stereotypically feminine characteristics such as nurturing.
When it comes to gender imbalance, it is a major issue
that is closely linked to education and society throughout
the world. Instead of thinking that males are better
capable of studying STEM or anything else, women
should grow their confidence while investigating
themselves. The most important thing we can do is do our
hardest to eliminate or reduce gender discrimination in
STEM and other professions. This literature review
emphasized discovering the gender disparities and
discrimination against the female community in the field
of Science, Technology, Engineering, and Mathematics,
regarding explanations of disparities and associated
solutions to disparities and discrimination.
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2. DEVELOPMENT OF GENDER
STEREOTYPES IN STEM

STEM is more suitable for the males that became a
stereotype in former people’s mindsets. Women approach
the STEM field as a long journey full of challenges and
obstacles [1]. Nevertheless, women are still creating
miracles for this particular field of study and research.
Marie Curie (2011) was a famous scientist of many firsts;
she was the first woman to win a Nobel Prize and the first
person to win the Nobel Prize two times. The first prize
was the Nobel Prize in Physics in 1903, and the other was
the Chemistry Prize in 1911 [2]. It is just one of many
outstanding women who contributed to STEM research
and earned a place in the STEM field. The achievements
(1903) of Marie Curie is a great beginning to encourage
women to be involved in STEM, but it does not indicate
that women have a satisfactory prospect in this field.
Women's participation in STEM fields has not grown to
a level commensurate with their activities in society. This
kind of non-growing, even regressing situation forms
from the STEM gap. Only 30 percent of women
worldwide study in the STEM field (in information
technology, the percentage drops to only three percent;
decreases to eight percent in engineering) [1].
Approximately four out of ten (44%) people who work in
STEM explained why the number of women working in
STEM is significantly fewer is due to the lack of
encouragement in STEM-related subjects for girls in
their early years. Both men (43%) and women (45%) tend
to agree on this particular explanation [3]. In general,
gender (refers to the social concepts of male and female)
limits the development of the female community in the
STEM field.

However, social conditions change at any time.
Women gradually entered into the STEM field in the last
40 years. Eng (2018) compared women related to the
STEM field between 1978 and 1989 to those entering
2008 and 2017 to explore the difference between the two
decades. Through the analysis “Industries That Have
Seen the Most Change in Female Representation,” more
women enter STEM than any other field. Although more
and more women have been recruited into traditionally
male leading industries, such as architecture or
agriculture (In people’s stereotypes, architecture,
agriculture, and scientific subjects are not suitable
occupations for women. These three fields require
intellectual workers and manual laborers. People have
already accepted more males who work in these fields. In
that case, the public can hardly accept women working in
these fields. In other words, women are appropriate in the
STEM field while people can’t accept it.). However,
females still serve as operating posts dominated by
women, such as marketing and human resources. The
ability of females improved quickly, although modern-
day inequality still existed between males and females.
For example, female leaders enjoy high salaries in the
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United States, although women still earn fewer salaries
than men. Discrimination has existed between males and
females. Therefore, decreasing the gender gap between
males and females is the only thing we can do [4].

Girls are suited to soft thinking such as literature or
history. A long-standing idea influences this kind of
stereotype; females are often in the state of being vacant
in the STEM field. However, this stereotype is not just a
verbal statement without guarantee. The reason for the
gender imbalance in STEM is due to the influence of
external factors. According to the research from the
United States, girls tend to lose confidence in STEM
studies because they believe the males are cleverer in the
aspects of technique and outperform women in the spatial
analysis [5]. Sometimes such negative stereotypes may
cause people to be involuntary in thinking that male is
more suitable in learning and working in the STEM fields.

3. EXPLANATIONS OF GENDER
DISPARITIES AND DISCRIMINATION IN
STEM

Before going further about the current situation of
gender disparity in STEM education, readers must have
a clear understanding of the great significance of STEM
education. STEM education has become an economic
catalyst in both developing countries and long-
established countries like Europe and the United States.
The developed countries are having an increasing
demand for more qualified researchers and technicians.
Gender disparities in the field of higher education within
the STEM majors or courses have indicated some forms
of inequality and biases in terms of academics and
engagement. According to the research “Beneath the
numbers: A review of gender disparities in undergraduate
education across science, technology, engineering, and
math disciplines,” there is a systematic bias in college
education among male and female students. Researchers
had found that the average GPA (Grade Point Average)
among females is higher than the males before they
attended colleges or universities. It indicates that female
students are more likely to obtain higher GPAs than male
students in higher education under the same condition.
Nevertheless, studies have presented that male students
seemed to have better performance than female students.
Such phenomena might result from the lower
participation and engagement of female students because
female students often feel uncomfortable answering
questions in front of the whole class compared with males
[6]. Besides, the study demonstrated that in the STEM
field, where the gender ratio favors males over females,
female students have relatively lower self-efficacy and a
lower sense of belonging than males in classroom
settings. In other words, females feel less accepted as a
member of the community of STEM [6]. These
phenomena are highly associated with the socio-cultural
factor of gender stereotypes and gendered socialization
that negatively impacted the female population.
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Women are indeed having more difficulties
graduating with a degree in science, technology,
engineering, or math (STEM) fields [7]. Taking a closer
look at the statistics, it is not difficult to find out that
although women predominate the medical and health
science degrees and jobs in recent years, they are still
under-represented in most STEM fields. According to the
research, 42.5% of women continued finishing
Bachelor’s courses in STEM among university
sophomores, compared with 58.2% of men in the same
age group [8]. Statistics on earned Bachelor's Degrees in
2012 show that women were awarded 59% of degrees in
biology but made up only 43% in mathematics and
statistics, 19% of degrees in engineering, and 38% of
degrees in the physical and technological sciences [9].
The problem that should be emphasized here is that the
gender gap in the STEM field is an extremely common
phenomenon worldwide, both in developing countries
and the developed countries. The chart of the “Percent
Females among All Universities Graduates and in
Engineering and Science” presents eight countries (all of
them are developed countries) in which women make up
the majority of college students (except Italy). However,
females take up less than half of the graduates in science
or engineering. For students who do not sign up for a
STEM program, in the beginning, it is indeed difficult for
them to graduate with a STEM degree due to the
obstacles of transferring. Therefore, we can simply
understand that “taking entry to university in a STEM
program is a proximate endpoint for understanding the
gender gap in STEM [7]." The factors that cause such
disproportional situation can be demonstrated by six
current empirically supported explanations for the gender
gap in STEM: (a) “cognitive ability,” (b) “relative
cognitive strengths,” (c) “career preferences,” (d)
“lifestyle values,” (e) “field-specific ability beliefs, and
(f) “gender-related stereotypes and bias” [9].

The first term, “Cognitive ability,” plays a role as the
first explanation in illustrating the gender gap in STEM.
In Wang and Degol’s research study (2017), even though
the average math grades for girls outperform boys; on the
contrary, the results of high-stakes standardized
assessments indicated higher scores for boys than girls.
Nevertheless, recent meta-analyses provided evidence
that the gender differences of math ability depended on
standardized assessments are too nuanced to be countable
due to the diminutive average effect size (d < 0.15) based
on samples, testing source, grade level, and the year of
the research [9]. Some of the “cognitive abilities” of
gender differences (such as spatial relations tasks) that
tend to be male-advanced have been diminished by
utilizing time constraints and cross-national differences
in gender equality [9]. Beyond the average difference of
standardized assessments among males and females,
extending research discovered an incommensurately
higher number of males in the extreme right percentile of
the distribution, which contributed to various intelligent
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STEM professionals. Suppose the underrepresentation of
females in math-intensive fields can be primarily
explained by cognitive ability. In that case, it is
reasonable to expect the ratio of male-to-female
employees in STEM as such proportions of 4:1 [9].

Another evidence justified that distinctions in
absolute cognitive ability do not present the differences
between genders in STEM. Instead, gender differences
can be explained by the differences in the breadth of
cognitive ability; in other words, “relative cognitive
strengths” are more persuasive in expounding the gender
differences in terms of career choices in STEM [9]. In
Wang and Degol’s study, they mentioned that talented
people have a higher possibility to have uneven ability
profiles than the average population, which may impact
decision-making in choosing a carcer. Wang’s study
revealed a strong prediction of potential career choices
regarding math and verbal performance among
mathematically gifted people. Those individuals with
higher math skills than verbal skills are more likely to
engage in STEM careers, while individuals with
relatively equal math and verbal skills tend to engage in
the non-STEM fields. These ability patterns can be
divided by genders, in which females have a higher
possibility than males to be both mathematically and
verbally skilled. In that case, females' abilities may not
be the priority compared to their interests and values. It
explains why mathematically gifted females tend to
pursue more practical and applied non-STEM careers due
to “relative cognitive strengths” [9].

“Career preference” is another factor that may
contribute to the underrepresentation of females in
STEM fields. A meta-analysis presented that males prefer
working with objects, while females have a preference
for working with others. Men were discovered to have
greater interests in STEM. Women tend to engage in
careers in socially oriented occupations, which may be
driven by altruism because women are more willing to
help other people and benefit society [8]. Even women
who work in the STEM field have a higher possibility of
pursuing careers that focus on community or are people-
oriented, which actively demonstrates that career
preferences may serve higher priority than the ability [9].

“Lifestyle preferences,” as the fourth factor for
explaining the gender gap in STEM, illustrated priorities
males and females place on career and family. Men are
not as willing as women to make sacrifices in their
careers for their families, but men have higher rates of
preferring work-centered lifestyles compared with
female counterparts [9]. When considering making
fertility plans, there is a conflict between optimal years
and career pursuits in STEM fields for women, which is
unsuitable for achieving females’ familial goals. Thus,
the proportion of full-time occupations of female
employees are relatively lower than male employees. As
women become parents, those with children will tend to
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prioritize family-centered goals over other values [9].
The possibility that females will give up their careers is
very high, especially for mothers. Nearly half of the
females who worked in STEM in the U.S. stop working
after caring for their children [1].

“Field-specific ability” beliefs potentially explain the
gender gap in STEM. Research suggests people tend to
consider male-dominated fields require innate
intelligence (which was believed to be impactful for
success in careers) compared with women-dominated
fields; such results are applicable regardless of whether
in STEM or non-STEM fields. People with a fixed
mindset believe intelligence is static, while people with a
growth mindset believe intelligence can be shaped by
practicing and putting efforts at a persisting pace [9]. For
some girls with a fixed mindset in believing math ability
is an innate intelligence, it could be problematic for these
girls to solve a challenging math problem or have a
satisfying performance than boys. These findings
indicate that females may avoid engaging in STEM
careers because having fixed mindsets of STEM requires
innate intelligence and hold the wrong perspective that
they may not belong to this community which requires
such qualities [9].

As the last factor contributing to explaining the
gender gap in STEM, “gender-related stereotypes and
biases” are controversial in the extent of causing the
underrepresentation of females in math-intensive careers.
It is controversial because previous research had failed to
find any persuasive pattern of discrimination against
females in pursuing careers in STEM fields. Thus, a
conclusion was drawn that discrimination and prejudice
against women in STEM is historical causation, instead
of current causation that leads to the underrepresentation
of female employees [9]. Two forms of discrimination
have been identified. They can be distinguished by overt
or intentional forms of gender discrimination and covert
or subtle forms of gender discrimination, including the
behaviors of denying the existence of discrimination,
hostility to women demanding equality, and
dissatisfaction with special privileges given to women to
promote equality. Besides, hostile (including the ideas
and behaviors of derogatory and exploitation toward
women) and benevolent (including the ideas and
behaviors of affection toward women) forms of sexism
have been distinguished by the research; both forms of
sexism include the belief in subordinating women to men.
These two forms play roles in keeping men in the position
of power and maintaining the patriarchy in a steady place
[9]. Although it is less prevalent to witness deliberate
practice of discrimination, covert and benevolent forms
are still omnipresent throughout the lifespan, which will
undoubtedly mould the career trajectories of both males
and females. Parents and teachers often underestimate
girls' math ability. They frequently attribute boys’ math
success more to capability and math failure than lack of
effort while having the opposite attitude to girls [9]. The
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discriminatory behaviors are more likely to occur as
young men and women begin to explore their career
interests, and peers may become significant influences in
exploring future careers. Young people under the
encouragement of peers in pursuing STEM majors are
more likely to participate and have higher motivation in
STEM courses. Such finding applies to both boys and
girls, but there is a slightly stronger association between
peer relationships and girls’ math and science beliefs. In
other words, due to pervasive gender stercotypes in
STEM, girls in these fields may be more socially
influenced by their peers, which can be detrimental if
peers do not support girls' math/science interests [8].
Gender stereotypes and implicit biases indeed affect
women’s selection and interest in STEM fields or prevent
them from developing their skills in these fields;
therefore, male-dominated fields of study or careers will
remain “male-dominated” [9].

The gender gap in the STEM field not only exists in
universities. This research of Wang and Degol also
analysed the differences between two genders from the
different periods regarding ‘“biological perspective,”
“sociocultural explanations,” and the “Family-Work
balance” perspective. These mixed factors brought more
obstacles for females to work in such intense STEM
fields [9]. Therefore, it is answerable to having fewer
women working in STEM areas than male employees.
Nevertheless, the number of women in STEM careers has
increased, particularly in recent years. The proportion of
the women population working in STEM was nearly 35%
higher in 2017 than in 2003. Although the proportion of
women working in the STEM area has significantly
increased, the women who worked in STEM careers still
remain a minority regarding gender. In the United States,
the proportion of women-only occupies 28% of the
overall science and engineering and 60% of the social
science workforce [10].

In the professional field of STEM, particularly in
women faculties, gender disparity and discrimination
further developed and even impacted the female-
dominated field of study in science. In the professional
field of STEM, people with stereotypically masculine
characteristics such as competitiveness or independence
are more favorable than people with feminine
characteristics such as nurturing in promoting to a
leadership position, because masculine characteristics are
perceived as more valuable and a better match in playing
a leading role [11]. The study also demonstrated that
female faculties' general academic and working
environment is unwelcoming, threatening, and hostile.
Women faculties often reported feeling more
uncomfortable and harassed, less satisfaction and
productivity in their working places. Thus, female
faculties often experience discrimination and have
relatively limited promoting opportunities than male
faculties [11]. The level of education also determines the
degree to which women are discriminated against in
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STEM careers. More educated women are more likely
than their less-educated counterparts in STEM to report
workplace discrimination and recognize that gender was
an essential barrier to success [3].

4. SOLUTIONS TO GENDER DISPARITIES
AND DISCRIMINATION IN STEM

Speaking of gender disparity, it is a significant issue
that is strongly correlated to education and society
worldwide. Women should develop their confidence
while exploring themselves, instead of thinking that men
are more capable of studying STEM or something else.
The most crucial aspect we could contribute is to try our
best to solve or decrease gender discrimination in STEM
and other fields. For example, in high school, teachers
should make attempts to ensure female students can reach
the same standard of STEM education as other male
students. Also, educators should cultivate female
students’ interest in the STEM field and encourage girls
to pursue non-traditional career paths instead of
traditional ones. For instance, many girls are encouraged
to become teachers or accountants as a future career to
meet social expectations of gender roles. However, if
they are encouraged to access the STEM field, they can
choose to become a mathematician, scientist, or someone
else with a career that is usually not considered a job for
females.

Furthermore, in math class or science class, teachers
should make both girls and boys involved in class and
ensure that all of the students have the same opportunities
and receive proper feedback. Both girls and boys should
be expected highly in class [12]. Several solution
proposals can also be determined at the end of the article
written by Wang and Degol, such as offering more career
options for women, enhancing women’s interests in
science subjects, reducing masculine stereotypes, and so
on. In the end, Wang and Degol mentioned that it is
essential for policymakers, practitioners (taking action),
and researchers (providing empirical support) to
collaborate [9] to reduce gender disparities and
discrimination. Society must be more generous and more
inclusive regarding both men's and women's academic or
professional choices, instead of limiting their decision by
long-held conservative beliefs. Gender disparity might
have a reason to exist, but discrimination, stereotypes,
and bias shouldn’t be the ideal results of gender disparity.

Though women are being discriminated against in
STEM, many facts indicate that women with STEM
degrees earn more than those who hold non-STEM
degrees. At the same time, as for men, the same case
occurs here in which men with STEM-related degrees
earn higher salaries. Besides, the largest STEM-related
wage premiums belong to men and women who both
major in a STEM field and choose a STEM job, which
helps us eliminate the concern. As a matter of fact,
women with a STEM degree who pursue their jobs in the
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STEM fields can earn more than the women at the same
age who neither have STEM degrees nor occupy their
jobs in the STEM field [13]. Therefore, we can recognize
the advantage of women studying STEM and obtaining a
job in STEM. Nevertheless, female undergraduates earn
lower salaries than male undergraduates in STEM.
Although in the 1980s, the earnings for female college
graduates have grown in line with those of all college
graduates. Some of the differences in salary are
associated with gender. For example, the salary gap
between males and females was 30.1 percent in STEM
fields in Australia [10].

To sum up, in the classroom settings, what educators
can do to help eliminate gender discrimination is to take
steps to ensure that both girls and boys are treated fairly
in every circumstance, and the confidence of girls in
studying in a STEM field should be cultivated so that
girls won’t be afraid to explore these non-traditional
subjects. In addition, positive development of gender
disparity should fill in gaps in the STEM field and other
fields instead of favoring men over women. However, the
public should also realize what advantages STEM brings
to women, such as higher wages among other peers who
do not engage in the STEM field. Women may be willing
to receive STEM education and STEM employment and
be concerned about the comments given by stereotypes;
for instance, many people believe women cannot study
STEM. To eliminate such discrimination, the public
should change the general environment gradually and be
less strict with women’s choices.

5. CONCLUSION

Until today, although females share the same rights as
males in pursuing an education or career in the field of
STEM, and the population of women entering the STEM
industry has been increasing each year. Females are still
being marginalized in a male-dominated realm as
minorities and are likely to encounter more challenges
than males due to the long-term stereotypes and biases
that are deeply rooted in people’s minds towards this
particular community. Six evidence-based explanations
can justify the disparities of genders in STEM. Those
internal and external factors make working and studying
in an intense STEM field even more challenging for
women to balance their lives and careers. Faculties play
an active role in reducing gender disparities and biases
between males and females students with several listed
solutions above. In that case, female students will be able
to increase their confidence in exploring the non-
traditional field of study or career. People hold negative
beliefs for females to engage. Gender disparities may
have reasons to exist; with that being said, gender
discrimination and stereotypes should be eliminated
because they might cause negative impacts to the social-
cultural development in not only STEM but also other
fields of studies.
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