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ABSTRACT

Today, although STEM education is like the stepping stone for development and education policies of
countries, gender inequality in education still persists. This study describes the factors that cause STEM
gender inequality and the teaching strategies to reduce or eliminate the effects of these factors.
Document analysis was used as the research method. By using this method, the contents and messages
of the existing studies on gender inequality in STEM education were summarized and classified, they
were brought together around certain concepts, and then translated into meaningful explanations. In
the research, various databases such as EBSCOHost, ERIC, Web of Science were searched by using the
keywords defined in Turkish and English languages to define gender inequality in STEM education in
Turkey and in the world, in order to reach all studies on gender equality from STEM education at
national and international level. According to the results, girls do not continue STEM education and do
not plan their future career with it basically due to gender stereotypes, lack of self-confidence,
occupational stereotypes, lack of peer and family support, and lack of successful female role models. As
for the teaching strategies to reduce or eliminate the effects of these factors, they were listed as
student-centered, inquiry-based and participatory strategies, and specific teaching strategies that
develop girls' self-confidence and take into account their special interests and learning styles. The
results obtained from this study are believed to contribute considerably to combating gender inequality
in STEM education. However, it must be remembered that more extensive research is needed to
eliminate gender inequality.
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INTRODUCTION

The main goal of STEM education is to bring up students with skills such as communication, cooperation and
creativity needed in the 21st century and to elevate the STEM workforce by encouraging more students to
pursue careers in STEM fields (National Academy of Engineering [NAE] & National Research Council [NRC],
2009). This orientation has made STEM education one of the basic building blocks of development policies and
education policies that will determine the development, competitiveness and welfare level of countries in the
global arena through the coming years (Kelly, 2014; Polcuch, Brooks, Bello & Deslandes, 2017; Sanchez-Tapia,
& Alam, 2020). Therefore, equal access to STEM education is the most important element to be considered.
Nevertheless, gender inequality in education and employment still persist significantly in STEM fields (Dasgupta
& Stout, 2014; Nistor, Gras-Velazquez, Billon & Mihai, 2018; Tas & Bozkurt, 2020). Almost half of the seven
million university students in Turkey are females. However, while the rate of female students in educational
sciences, health and handicrafts is high, the rate in STEM fields such as engineering, architecture and

construction and veterinary medicine is low (TUIK, 2017; Bozkurt & Yakin, 2020).

Gender inequality in STEM education is not only evident in Turkey; a similar scene exists in other countries and
around the World. While girls account for the majority of university students in the USA, Canada, Spain,
England, Greece and Australia, STEM graduates make up only about one-third of all graduates (European
Commission, 2011; WISE 2014). In addition, a report by the United Nations Educational, Scientific and Cultural
Organization (UNESCO) states that girls constitute about one-third of all students enrolled in STEM disciplines
in higher education worldwide, with the lowest enrolment rates in natural sciences, mathematics engineering

and composites (Polcuch, et al., 2017).

In relation with the consequences of educational inequalities for employment, Honeypot’s (2018) Technology
and Human Index survey showed that 9% of those working in the field of technology in Turkey are women. The
report also showed that only 15% of technology workers in EU and OECD countries are women. According to
the Geena Davis Institute’s (2015) Study of Gender Bias Without Borders report, only 12% of employees in the
STEM fields worldwide are women, and women make up only 9-17% of those working in the fields of physical
sciences, computer science/technology, and engineering (Smith, Choueiti & Pieper, 2015). Furthermore, the
Global Gender Gap Index report by the World Economic Forum (2017) predicts that as the power of STEM fields
to determine the economy and the professions of the future increases, the under-representation of women in
these fields and gender inequality will deepen, and that it will take as a long time as 217 years to close the gap

between the gender difference in the STEM field if it continues at the current rate.

Understandably, gender inequality in the field of STEM education negatively affects the overall economy since
the demand of the STEM-related job fields is not satisfied, raising concerns especially at the policy level. Even
worse, gender inequality in STEM education is worrying for not only the economy but also human rights and
inclusiveness of science (Gibbs, 2020). UNESCO's Report titled Breaking the Code: Girls in STEM Education

discussed elimination of gender inequality in STEM fields by saying "(elimination of gender inequality in STEM
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fields is) important for human rights, inclusiveness of science and sustainable development" (Bokova, 2017).
Moreover, many researchers emphasize that particularly the effort to encourage women to participate and
pursue STEM fields and careers is a necessity to strengthen the economy and maximize productivity, as well as
an important issue in terms of research quality, labour market balance and social justice, all of which affect the

public interest (Hughes, 2015; World Bank, 2020).

Looking at STEM gender inequality from the human rights perspective, it can be argued that all humans are
equal and have equal opportunities to study and work in the field they want. The UN Convention on the
Elimination of All Forms of Discrimination Against Women (CEDAW) Committee’s Resolution 36 titled
"Education of Girls and Women" states that discrimination against girls and women in education is of both
ideological and structural nature. In its report, the committee also drew attention to the STEM gender
segregation caused by social prejudices in schools. Besides, the report pointed out that the students'
perceptions of appropriate lessons for boys and girls differ between and within schools depending on
prejudices (CEDAW, 2017). In schools, girls are generally concentrated in the fields of humanities, but their
level of representation is lower in science, technology, engineering and mathematics. This kind of clustering
causes schools to be separated into girls only and boys only (Gibbs, 2020). From a financial perspective, those
performing STEM occupations earn higher salaries compared to those working in other occupations, eventually
leading to girls being employed in low-status occupations and a widening social status gap between men and
women. Taking into account the inequalities in STEM education for girls, women poverty is likely to increase if

equal access to quality education is not provided (Polcuch, et al., 2017; World Bank, 2020).

In addition to obtaining equal benefit from STEM fields, it is important that women take more part in science
and research and development (R&D) activities in terms of the inclusiveness of science - participation and
benefit equal to men (Atkinson-Bonasio, 2017; OECD, 2019; Zacharias, Hovardas, Xenofontos, Paviou &
Irakleous, 2020). The United Nations Women's Division emphasizes that increasing the number of women
studying and working in STEM fields is very important to increase innovation potential and produce better
solutions to global challenges (Benavent, et al.,, 2020). In fact, women make significant contributions to
research in STEM fields including the discovery of pulsars, illustrating black holes, inventing the paper bag
making machine, developing a programming language, and developing a Covid-19 vaccine. In addition, more
women's participation will not only provide flexibility and creativity in science but also reduce prejudices that
affect research quality (Kamala, Schoenberg & Salmond, 2012; Su, Rounds & Armstrong, 2009). However,
review of the literature shows that 16% and 27% of the employees in the R&D field and technoparks,
respectively, in Turkey are composed of women (Oztan & Dogan, 2017). According to research by the UNESCO
Institute for Statistics (2019), women represent less than 30% of the research and design workforce all over the
world. According to the “Science Report Towards 2030” by UNESCO (2015a) approximately one-fifth of faculty
members in computer, mathematics, engineering and physics disciplines in higher education are female.
Similarly, the prestigious academic platform Elsevier's report about academic studies in 27 different fields from

12 developed countries (the USA, Canada, England, Japan, China, ...) stated that 40% of articles published in
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social sciences such as psychology, health and education whereas the rate goes down to 25% in science and
technical sciences including physics, chemistry, engineering, and technology (Atkinson-Bonasio, 2017).
According to the report of the World Intellectual Property Organization [WIPO] (2020), while the rate of female
inventors applying for patent was 12% in the world in 2005, this number increased to 19% in 2019. When we
look at the fields in which women make inventions, biotechnology ranks first, followed by pharmacy and food

chemistry, respectively.

The yearly increase in both the rate of female article writers and the female patent applicants can be seen as a
positive development, but these rates are not sufficient for benefiting from science equally. Scientists and
engineers research the problems faced and provide solutions and develop products to make life productive. If
women are not involved in the design of these products, women's unique needs and expectations may be
overlooked and the quality of studies in STEM fields may be affected in a negative way (Hill, Corbett & St Rose,
2010; Zacharias, et al., 2020). According to the survey "Women in the Technology Sector" (2018) conducted by
Deloitte Turkey and the Turkish Informatics Industry Association, 19% of women employed in the technology
sector work in information technologies and 13% in core jobs such as R&D/product development. These figures
mean that there is also gender inequality in terms of benefiting from the funds that support public interest

research (Yaveroglu & Siyahhan, 2018).

Although the participation of girls in STEM fields is so important, it is not at the desired level as can be seen
understood from the foregoing. There are many explanations in the literature to explain this difference
between genders in STEM fields. One of these explanations is that girls who socialize within gender stereotypes
guestion their abilities in STEM fields and thus their interest in a career in these fields decreases over time
(Gunderson, Ramirez, Levine & Beilock, 2012; Hill, et al., 2010). Another explanation is that girls do not see
themselves adequate and they stay inactive in STEM fields because of the decreased academic success of girls
based on societal prejudices and smaller rate of women employees in STEM area compared to males (Stout,
Dasgupta, Hunsinger & McManus, 2011). Besides, since the number of male students in STEM education
environments is high, girls do not participate in activities and do not feel attached to this field (Blake-Beard,
Bayne, Crosby & Muller, 2011). Among other factors, some studies explain it with stereotypes that girls are
overloaded with professional work and housework and these responsibilities should be fulfilled by girls (Eccles,

2015).

As can be seen, many factors affect negatively girls' professional outcome expectations and self-efficacy belief
levels while choosing, studying and working in STEM fields, and this can prevent them from building or
sustaining a career in these fields (Beasley & Fischer, 2012; Ertl, Luttenberger & Paechter, 2017; Makarova,
Aeschlimann & Herzog, 2019). On the other hand, such a strong influence of these factors on girls' career
decisions means that we can change these results by intervening with various teaching strategies (Wang &
Degol 2017). Moakler and Kim (2014) argue that learning experiences that support girls and teaching supported

with strategies and materials that will increase girls’ self-efficacy beliefs in these areas should be indispensable
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elements of STEM education so that girls can continue their career development in these areas. The literature
provides studies showing that the gender balance in STEM fields can be changed in learning environments
designed with strategies taking into consideration the cognitive and motivational characteristics peculiar to

girls and the source of the hindering factors (Dasgupta & Stout, 2014; Reinking & Martin, 2018).

Girls have a much higher benevolent motivation than boys, such as helping people and making a difference in
the world (Kamala et al., 2012). The literature shows that girls are more willing to participate in projects such as
designing a safe water system, saving the rainforest, or using DNA to solve crimes (Berwick, 2019). A study
conducted by Cornell University Center for Inequality Studies reported that projects carried out on
“environment and environmental protection” are effective in balancing gender equality in STEM fields. In the
study, a project-based STEM education was given in schools to discuss environmental problems and produce
solutions. As a result, the girls’ willingness to have a profession increased in areas such as engineering and
technology, where they were customarily unequally represented in terms of gender distribution (Glaser, 2017).
In addition, in a study conducted by the Girls Scout of American association, it was found that girls with interest
in STEM were more exposed to various opportunities and support systems related to STEM education, received
support from adults, had more confidence in their STEM abilities, and were more actively engaged in STEM
subjects compared to their female peers who are not interested in STEM (Kamala et al., 2012). In the study
conducted by Koch, Georges, Gorges, and Fujii (2010), it was revealed that middle school female students who
participated in the STEM program structured with design, communication technologies and information
technology experts increased their expectations of success in their field of STEM and their attitudes towards
STEM careers. Koch et al. carried out a research and discovered increased success expectations and attitudes
towards STEM career among secondary-school female students after taking part in a STEM program structured
by experts of design, communication technologies and information technologies. The researchers found out
that girls were influenced particularly from interactions with STEM female professionals and these interactions
increased the girls' interest in STEM professions. These results in the literature suggest that the learning
environments created with a set of strategies selected or developed by considering the characteristics of girls
can change the gender balance in STEM fields and it can pose a power in achieving gender equality in STEM

field in higher education (Glaser, 2017; Zacharias et al., 2020).

Bearing these in mind, it seems crucial for educators, teachers and politicians to disclose the causes of gender
inequality in the STEM field as they are supposed to develop teaching strategies and methods to eliminate this
inequality (Sanchez-Tapia & Alam, 2020). The primary aim of this article is to summarize the factors that
influence girls' decision not to participate in STEM fields and then to present these factors in detail in the
accompaniment of the literature. Next, it aims to explain evidence-based teaching strategies, each supported
by empirical research, to increase girls' participation in STEM fields. Considering the aims of this study, a
document analysis of the existing studies on girls in STEM was performed and the findings were discussed. It is
thought that the results will be a useful resource for practitioners and institutions providing STEM education,

especially in education, science and business, including education stakeholders, decision makers and planners,
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curriculum developers, teachers and teacher training institutions. It is also expected to be beneficial for NGOs

engaging girls in STEM and other organizations interested in this field, including employers in STEM sectors.

METHOD

It is a qualitative research and the data were analysed using the document analysis method. Document analysis
research is the collection and examination of various writings, documents, productions or evidence written,
prepared or created by other people or institutions about the targeted phenomenon or phenomena (Yildirm &
Simsek, 2013). The purpose of document analysis is to analyse the written texts with reference to the topic of
research. This study aimed to summarize and classify the contents and messages of the previous studies on
gender equality in STEM education and to paraphrase them for readers by clustering them around certain
concepts. Document analysis method was preferred in this study since it was intended to examine the studies
on the factors that cause gender inequality in STEM education and the teaching strategies that will reduce this

gender inequality and to identify common trends.

Data Collection

There are some stages in document analysis: determining the documents and accessing data, checking and
understanding the authenticity of data, analysing the data and using the data where necessary (Yildirm &
Simsek, 2013). In order to access all studies on gender equality in STEM education at national and international
level and to define gender inequality in STEM education in Turkey and in the world, Turkish and English key
words were used to search various databases such as EBSCOHost, ERIC, Web of Science along with the search
engine Google Scholar. The key words in the literature review included but were not limited to “Fen (Science)”,
“Matematik (Mathematics)”, “Muhendislik (Engineering)”, “STEM”, “Cinsiyet Engelleri (Gender Barriers)”,
“Cinsiyet Ugurumu (Gender Gap)” “Kizlar (Girls)”, “Egitim (Education)” and “Ogretme (Teaching)”. The search
and literature review yielded a number of reports, project outputs and articles relevant to the scope of this

study.

Data Collection and Analysis

The documents were downloaded to the computer and analysed. Content analysis was used to analyse the
research data. For this purpose, a framework based on the research questions was created first. The data were
classified, defined, interpreted and reported according to the framework. The studies were examined and

analysed in detail in connection with gender inequality in STEM education.

Validity and reliability: The documents in written or visual form are particularly easy to handle as they are
organized and reviewed. In particular, textbooks written by experts, newspaper columns, corporate documents
or annual reports and articles are quite regular. In qualitative studies using such documents, the validity and
reliability of the research increase (Saldana, 2011). Details regarding the people, sources (references) and

events in the documents can be added to the research report (Yin, 2014). This also increases the reliability of
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the study. In the present study, reports and project outputs produced by educational institutions on STEM
gender inequality and various articles were examined. For validity, the literature review was kept to the largest
scope possible but also two female academicians, who are experts in the subject matter, were consulted for
their professional opinion. It also seems to ensure the credibility, impartiality, transferability and transparency

of the information (Yildirim & Simsek, 2013).

Limitation of the research

In this study, it was aimed to examine the studies on inequality in STEM education. A wide variety of studies
such as reports, project outputs and articles, which all address the factors that cause gender inequality in STEM
education and teaching strategies to eliminate these factors. It was tried to reach reliable results by analysing a
large number of studies. However, studies on STEM occupational gender inequality, which covers the barriers
faced by women with higher education in the field of STEM and women working in STEM fields, were excluded.
This might hinder a satisfactory examination on the content of the subject and discipline. Because of this
concern, this research was limited to studies on gender inequality in girls' STEM education only. Exclusively
addressing this issue can be seen as a limitation of this research. The second limitation is that the analysis was
performed on materials in English and Turkish, which might have unintentionally excluded research and
projects published in other languages. Third, only few studies and little evidence could be reached on whether
girls’ participation in STEM education is affected from their age, socio-economic, geographical or cultural
background; therefore, studies with these variables were not included in the analysis. It was not included in the
study because very few studies and evidence were found about the malpractice. After all, this study can be

seen as a living document that can be updated as more research is accessed..

FINDINGS

In this section, the findings are presented under the headings of "Factors Causing Gender Inequality in STEM

Education" and "Instructional Strategies to Reduce Gender Inequality in STEM Education.

Findings Regarding the First Sub-Problem: Factors Causing Gender Inequality in STEM Education

Understanding the reasons why girls do not follow STEM fields and why they do not tend to choose them for a
career is an important step towards eliminating STEM gender inequality (European Commission, 2015). While
the low participation of women in STEM fields is generally accounted for with the lack of skills and interests in
these fields, statistics say the opposite. Turkey PISA (2018) report presents striking data on this issue: There is a
difference of about five points in mathematics skills in favour of girls, and a difference of seven points in the of
science supporting girls again (OECD, 2019). Stoet and Geary’s (2018) research covering 67 countries revealed
that girls performed equal to boys or outperformed them in STEM fields in two out of every three countries. In
the study conducted by Girl Scout (2012) with adolescent girls, approximately two-thirds of the girls were
found to be interested in STEM fields (Kamala et al., 2012). Cheryan, Ziegler, Montoya, and Jiang (2017)

revealed that although girls' academic average scores in STEM fields are equal to boys’, girls are represented
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more in biology and chemistry compared to their male peers. Similarly, Severiens and ten Dam (2012) found in
their study that girls across the OECD countries choose their occupation from fields that are considered to be
suitable for them rather than from lessons in which they are successful. It can thus be said that girls’ ignoring
STEM fields for studying and building a career is not due to the level of their academic achievements or

interests in STEM fields.

The literature on STEM gender inequality shows that there are multiple factors that affect the participation,
success and progress of girls in STEM studies and careers, interacting and overlapping in complex ways
(Kolmos, Mejlgaard, Haase & Holgaard, 2013; Moakler & Kim, 2014; Sanchez-Tapia & Alam, 2020). These
factors are known as gender stereotypes, lack of self-confidence, stereotypes about STEM professions, lack of

peer support, lack of female role models, and lack of family support.

Gender Stereotypes: Stereotypes are defined as “beliefs about the characteristics, qualities and behaviours of
members of certain groups” (Carli, Alawa, Lee, Zhao & Kim, 2016). Gender and STEM stereotypes include
beliefs about who will participate and work in STEM areas (Beasley & Fischer, 2012; Cheryan, Master &
Meltzoff, 2015; Steinke, 2016). Girls have stronger stereotypes about mathematics and science than boys
(Galdi, Cadinu & Tomasetto, 2014; Koch, et al., 2010). According to the “Women in Digital Sectors Report” of
the European Commission (2019), what lie behind the problem of women's representation in STEM fields is
gender-based stereotypes. He, Zhou, Salinitri and Xu (2020) indicate gender-based stereotypes as well as
cognitive and motivational factors as the cause of gender inequality in the STEM field. Researchers even argue
that individual differences in cognitive capacity, efficacy beliefs and motivation are affected by processes and
experiences in the sociocultural context (Gunderson et al., 2012; Stout, et al., 2011). This situation is supported
by studies in the literature; Gunderson et al. (2012) noted that one of the reasons for girls’ not following STEM
fields, among others, is that they are unconsciously bombarded with negative stereotypes about their
mathematics and science skills by teachers and their families. As an example, although girls and boys have
similar grades, their parents and teachers underestimate girls' mathematics skills compared to boys’ (Bleeker &
Jacobs 2004; Tiedemann, 2000a), they encourage boys more frequently in mathematics and science
(Tenenbaum, 2009), they associate boys' success in mathematics with their mathematics skills and failure with
their lack of effort, but they believe in the opposite for girls (Tiedemann 2000b). Studies indicate that
stereotypes saying that innate talent is the basic requirement for success and those girls do not have this

ability, are born by the under-representation of girls in STEM fields (Leslie, Cimplan, Meyer & Freeland, 2015).

In addition, stereotypes continue to exist in textbooks as well as individuals (Benavot, 2016). In Demirddven's
(2020) study looking at the gender perception in Life Studies textbooks, it was seen that the women in the
books perform jobs almost half as men and that types of occupations performed by women is almost half as
much as those performed by men. Again, this study revealed that when women and men are in the same
environment, women generally take place in lower-status and lower-paid occupations compared to men in

representations in the books. Makarova et al. (2019), in their analysis of secondary-school science textbooks,
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demonstrated that only male heroes are over-represented in science textbooks and stereotypical depictions of
science and scientists are included. As can be seen here, gender stereotypes are sent to girls not only by a

single tool, but by various tools.

Lack of Self-confidence: Being academically successful in mathematics and science courses does not mean that
an individual will enjoy STEM-related activities or even pursue a STEM career (Su, et al., 2009). In their study,
Wang and Degol (2017) revealed that girls with high mathematics achievement are much less likely to obtain a
vocational diploma in STEM than boys with the same mathematics achievement. Research shows that talent
and self-confidence are equally important in determining the career paths individuals choose (Microsoft, 2018;
Moakler & Kim, 2014). Research and Monitoring Report on Gender Inequalities in the Field of STEM in Turkey
(2020) states that the majority of female students studying in academically successful high schools have a lack
of self-confidence in taking part in STEM fields, and this lack constitutes an important obstacle in choosing
STEM professions (Tas & Bozkurt, 2020). According to the PISA (2015) report, girls with superior performance in
science have less self-efficacy than boys with the same level of performance (OECD, 2016). Makarova et al.
(2019) found that many middle school female students perceive mathematics, physics and chemistry courses as
equally masculine. Girl Scout (2012) found that girls are uncomfortable with being the only girl in a group or
class and believe that they need to study harder than a boy to be taken seriously if they are to take up a STEM-
related career (Kamala, et al., 2012). As a consequence, lower self-esteem makes girls less likely to choose and
continue in male-dominated occupations (Good, Woodzicka & Wingfield, 2010). Therefore, many researchers
claim that in addition to cognitive ability, efficacy beliefs that a person attributes to relevant subject areas play

a key role in making decision for career.

Stereotypes about STEM Professions: When children imagine themselves working in different jobs in the future,
they usually question whether they are similar to the people who tend to have those jobs. The mismatch
between a teenager's self-concept and their impressions of members in a particular field can make the field
seem like an unattractive career option. Depictions of people in STEM in social life and in the media are often
narrow, and there are false stereotypes of scientists such as “outliers” who are obsessed and disconnected
from reality, or “workaholic-nerd” who are too focused on research (Arooba, 2015; Seung-Cho, Goodman,

Oppenheimer, Codling & Robinson, 2009).

In particular, the images of STEM professionals in the media can say a lot to adolescent girls who think more
actively about their future professional choices and identities (Arooba, 2015; Steinke, 2016). Davies, Spencer,
Quinn, and Gerhardstein (2002) found in their study that when girls were shown television advertisements
claiming gender-based abilities in mathematics, they were less interested in specializing or pursuing careers
that involve technical or quantitative skills. Research conducted by the L'Oréal Foundation in France as part of
the “Science for Girls” program revealed that the vast majority of girls think that many science subjects require
masculine and innate talent, and that women involved in science research and occupations are isolated from

society and seemingly unattractive. In their study, Cheryan et al. (2015) found that girls have the idea that
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especially professionals of technology or engineering have personality traits that include social awkwardness or
an introverted character. Likewise, Cheryan et al. (2017) reported that girls’ unwillingness to study computer
sciences stems from the image of the discipline and thus female participation can be increased by changing the

image of the discipline.

Apart from these, in society and media, STEM professionals are depicted as egoist persons chasing after their
curiosity rather than having altruistic goals like helping others. These cultural images act as another barrier for
girls. Girls prefer to socialize in order to distinguish themselves from those professionals, and this finally leads
them to areas occupied by figures with more altruistic goals that they identify with themselves more easily

(Smith, et al., 2015).

Lack of Peer Support: There are also researchers who argue that the gender difference in STEM area is not
necessarily due to socialization and stereotype threat practices. They believe that the gender gap in STEM is
directly related to the role played by peer groups in students' academic experiences (Crosnoe, Riegle-Crumb,
Field, Frank & Muller, 2008; Raabe, Boda & Stadtfeld, 2019) because in STEM education, girls' self-confidence,
motivation and sense of belonging are affected by the “peer climate” (Leaper, Farkas & Brown, 2012). Peer
relationships affect children's beliefs, behaviours, academic success and motivation, especially during
adolescence (Nelson & DeBacker, 2008). According to Furrer and Skinner (2003), students who have friends

who value academic achievement are more likely to value mathematics and science.

Likewise, girls with peers and close circles who view these topics as inappropriate for girls are more likely not to
take STEM courses (Robnett, 2013; Robnett & Leaper, 2013). Particularly, female peers significantly affect the
interest and trust in both mathematics and science of the same sex (Crosnoe, et al., 2008; Rabenberg, 2013).
For example, in a study conducted by Girl Scout (2012), more than half of the girls participating in the study
stated that girls their age generally do not plan a career in STEM, and this affects their own career choice too
(Kamala, et al., 2012). Leaper, et al. (2012) found that girls' decisions to take advanced mathematics and
physics courses were influenced by how well their girlfriends had accomplished in these subjects in the
previous year. In support of this situation, Rabenberg (2013) found in his study that the majority of girls have
tendency to opt for non-STEM because of the fact that the STEM classes are dominated by the population of
males, the size of males gets bigger especially with increasing grade levels, and courses other than STEM are

predominantly occupied by female students.

In general, girls enjoy being a part of their peer group and they prefer to participate in similar activities with
their peer groups rather than participating in activities that do not match with the “perceptions inside the
group” because acceptance of girls to peer groups is one of the key measures of positive/negative school
experiences. Perceived support from peers gives girls a sense of motivation and helps girls see the importance

of maintaining academic success in the STEM field (Leaper, et al., 2012).
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Lack of STEM Female Role Models: Gender differences in girls' career interests might be also caused by the
under-representation of women in STEM fields (Blake-Beard, et al. 2011). According to the “Report on Women
in Digital Sectors” of the European Commission, one of the reasons why girls do not continue their higher
education in STEM-related fields may be the lack of role models (European Commission, 2019). Since boysa re
more likely to appear in STEM professional positions, girls might conclude that women are not included in
STEM fields and these fields are for men (Barabino, et al., 2020). In the study conducted by Smitha and Dengiz
(2010), it was seen that the small number of female faculty members in engineering faculties discourages

female engineering students who may plan academic careers in those areas.

Gottfredson (2002) argues that the individual who will choose a career holds the gender type of the profession
higher than the prestige of the profession or individual interests. Studies in the literature have confirmed that a
profession's "sex-matched type" has a decisive influence on the career choice process (Howard, et al., 2011).
Seker and Capri (2020) found that the majority of prospective female teachers entered their program because
it is a profession suitable for their gender. Leslie, Cimpian, Meyer, and Freeland (2015) found that physicists
view physics as a masculine profession, and this view is correlated with lower representation of women in
physics compared to other disciplines. Furthermore, several studies revealed that when children were asked to
draw a mathematician or scientist, girls drew male figures twice as often as female figures, and boys drew only

male figures and universally dressed in laboratory coats (Laubach, Croord & Marek, 2012).

Lack of Family Support: Parents' expectations and recommendations have a greater impact on girls' higher
education and career choices than boys’ (Ardies, Dierickx & Van Strydonck, 2021; OECD, 2016; Pehlivanli-
Kadayifci, 2018). Because girls spend more time at home than boys and parents still have a greater influence
than their peers, home life is the most important non-school setting shaping girls' interests in STEM fields and
professions (Gunderson et al., 2012; Rabenberg, 2013). Especially in the traditional families, strong stereotypes
about men and women can create a restrictive effect against girls in their career choice or career planning in a
certain field but a libertarian ground in favour of boys (Cetin-Giindiz, Tarhan & Kilig, 2015). According to a
study conducted in England, the tendency to turn to physics, engineering and technology is quite low among

girls with a traditional family model and gender stereotypes (Dicke, et all., 2019).

Eccles (2015) showed that parents influence their children through advice, toys they buy for them, and
exposing their children to various experiences (sewing clothes, caring for children, building, repairing cars, etc.).
Gunderson et al. (2012) found that gender stereotypes of parents regarding mathematics skill had a significant
impact on girls' performance in this subject area. Cheng et al. (2017) pointed out parents’ positive or negative
views about STEM affected girls' mathematics and technology skills and performance, and this affected girls

twice as much as boys.

Apart from these, technical skills displayed by parents at home, in the garden and at work are also positively

related to children's STEM performance and interest. In domestic affairs, the father is generally considered to
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have technical knowledge and does the repair work whereas the mother is assumed to lack technical skills and
understanding, and the cleaning and child care are her major duties (Eccles, 2015; Traphagen, Sammet &
Kekelis, 2020). In this model, children are expected to help their parents, appointing girls for helping the
mother with housework and boys for assisting their father in the garden and garage. According to the ILO
(2016) data, 16% of girls and 8% of boys do housework more than 14 hours a week in the world. The report
also states that the gap between boys and girls widens to the detriment of girls as the age increases. These
gender-based divisions of labor in the family create the perception that STEM fields will not match with gender-

based domestic roles of girls and thus work-life imbalance will arise (Ardies, et al., 2021).

Besides, parents give their children toys distinguished with gender roles at home. In other words, boys are
given toy toolkits, cars, trucks and blocks, reminding the chores their fathers do. Girls, on the other hand, often
play with miniatures of kitchen utensils, dolls and toy make-up materials as mothers do (Eksi, 2017). Naturally,
the fact that boys develop familiarity with such technical observations and pursuits from an early age brings
them to a more advantageous position than girls (Kollmayer, Schultes, Schober, Hodosi & Spiel, 2018). Moe,
Jansen, and Pietsch (2018) state that such guidance will likely affect many areas from children's career choices

to their perspectives on life in the future.

In addition, the education level, socio-economic level and family structure of the families are also weighted. It
was seen that the existence of family members with STEM careers influenced girls' pursuit of STEM studies
(Ardies, et al., 2021; Tan, Calabrese, Kang & O'Neill, 2013). Another study showed that children of highly
educated parents took more mathematics and science classes and performed better in high school (Simpkins,
David-Kean & Eccles, 2006). The PISA (2015) report pointed out that a one-unit increase in the Economic, Social
and Cultural Situation Index resulted in an increase of 38 points in science and 37 points in mathematics (OECD,
2016). In addition, the family ethnicity, language used at home, immigrant status and family structure may also
have an impact on girls' participation and performance in STEM. Some studies revealed that children of

immigrant parents and single parents are academically more disadvantaged (Buschor, et al., 2014).

In summary; social roles and expectations attributed to girls seem to have a great impact on the low
participation of girls in STEM fields. Although this is not always experienced in the form of open discrimination,
the decision of girls to participate in STEM fields or not is a process shaped by gender stereotypes. Supporting
the participation of girls in the STEM field in quality and quantity requires issues that need to be addressed at
the education system level. As far as this study is concerned, teaching strategies will be proposed in the context
of home, school and course so that girls can participate in STEM education areas and have equal access to the

right to education at this level.

Findings Regarding the Second Sub-Problem: Teaching Strategies to Mitigate Gender Inequality in STEM

Education
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It is inferred from the statements that most of the girls are interested in STEM careers, but due to various
reasons, very few of them plan their future career around STEM professions. In fact, this shows that there are
many opportunities for girls to bridge the gap between their interests and career plans (Bokova, 2017;
Kamalaet et al., 2012; Nistor, et al., 2018). It is thought that more STEM occupations will be included in the
future career plans of girls if particularly educators, teachers and parents pay attention to the above-
mentioned barriers when preparing a learning environment and use it as a way for girls to follow STEM
(Reinking & Martin 2018). Concerning how to ensure the continuity of girls' STEM field follow-up, the literature
shows that there are many strategies and that, more particularly, specific teaching strategies narrow the
gender gap (Baker, 2013; Kong et all., 2020; National Science Foundation [NSF], 2021; Nistor, et al., 2018;
OECD, 2016; Tas & Bozkurt, 2020; World Bank, 2020; Zachmann, 2018). These strategies can be listed as
changing the STEM course content, creating role models, demonstrating that they can make a difference
through STEM, incorporating engineering applications into STEM courses, developing peer support and peer
STEM learning environments, promoting STEM professions, family support, and more STEM emphasis in

secondary school.

Changing the STEM Course Content: In order to ensure girls' participation in STEM courses, it is essential to deal
with the course content through the events that both genders experience (Kelly, 2014; Reinking & Martin 2018;
Sanchez-Tapia & Alam, 2020; Zachmann, 2018). Teachers should use examples that will attract the attention of
both boys and girls in the lessons. Many subjects in science lessons are taught with men-associated examples
such as cars, airplanes, balls (usually soccer balls), and runners (usually men). Becaue of these examples, girls
may believe that STEM is all about 'masculine’ subjects and that their ability in this area is inherently lower
than that of boys (Makarova, et al., 2019; Mosatche, et all. 2013). Instead, topics can be discussed by giving
examples of things common to all, such as birds, cats, fish, a rope, a hoop, or a female runner. For example;
speed is usually given in relation with cars, but the movement of a bird can be placed in the center instead of

cars (Bokova, 2017; Kelly, 2014).

On the other hand, personalized projects are one of the major paths to help girls feel like they can succeed in
mathematics or science (European Commission, 2015; Veenstra, 2012). Personalized projects engage young
students in STEM and make girls think that they can be successful in mathematics or science (Hyde, Else-Quest,
Alibali, Knuth & Romberg, 2006; Wang & Degol, 2017). Thus, girls’ interests related to STEM should be
discovered and they should be encouraged to carry out their own research and share their ideas with others,
and even the projects should be planned in cooperation with the teachers (Bokova, 2017; European
Commission, 2015). For instance, a female student interested in biology can be guided to take up
biotechnological studies by developing a project on making a robotic arm from simple materials for children
without arms. Or, in the case of girls interested in arts, various bone or skeletal system models can be created
by making pulp from waste paper. Or else, a student engaged in sports can be taught to design free fall

experiments with volleyball (NSF, 2021).
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In addition, the content of the textbooks may need to be changed because school textbooks depict the image
of the lesson (Benavot, 2016; Good, et al., 2010). Since the gendered image of an academic discipline has a
significant impact on the career aspirations of young people, a critical appraisal of the image of school subjects
can be viewed as a way to overcome the gender-image-based limitations of girls' career horizons (Good, et al.,
2010). According to Rubin, Bar, and Cohen (2003), due diligence must be shown to the following in structuring
the teaching curricula: i) examples of scientific studies conducted by women, ii) the role of scientists in society,
iii) not piling up the model scientists in certain fields of science, iv) depicting scientists working in both inside
and outside laboratories, and v) using examples implying that that science is a worldwide activity. There are
studies in the literature following these principles. For example, a guide was developed by the Mexican
Ministry of Public Education to integrate gender equality to textbooks and teaching materials, and the
textbooks were revised to include equal numbers and equal status of male and female professionals in the
texts and illustrations (Bokova, 2017). In a study by Good et al. (2010), it was found out that teaching chemistry
with chemistry textbooks with pictures of female scientists brought higher performance among female

students compared to teaching with textbooks containing pictures of only male scientists.

Since the revision of teaching materials requires a long study, teachers may need to use a number of other
strategies to critically analyse and eliminate possible gender stereotypes found in the current teaching
materials (Benavot, 2016; Good, et al., 2010). In this context, adding pictures of female mathematicians or
scientists to classroom materials and having individual or group studies summarizing women's achievements in

these subjects can change the perceptions of what girls belong to (Berwick, 2019).

Creating Role Models: It can be said that boys are more influenced by internal and financial reasons in choosing
a career related to STEM while girls are more affected by the mentoring of their peers of the same sex (Kolmos,
et al., 2013). Looking at the parents, relatives and teachers chosen as role models by the girls who would prefer
STEM fields in their future career, it is seen that the majority of these role models are female (Gonzalez-Pérez,
et al.,, 2020; Halpern, Aronson, Reimer, Simpkins, Star & Wentzel, 2007). Studies by Hughes (2015) and
Makarova, et al., (2019) reported increased STEM self-efficacy levels and interest among girls when they were
exposed to positive female STEM role models similar to themselves. In addition, it is stated in the literature
that girls who interact with female STEM role models experience an increase in their self-efficacy, and that they
can have positive attitudes towards their STEM careers through their commitment to role models and self-
identification (Gonzalez-Pérez, et al., 2020; NSF, 2021; Stout, et al., 2011). Gonzalez-Pérez et al. (2020) found
that female role model intervention in secondary-school girls had a positive and significant effect on their
enjoyment of mathematics, higher opinions of mathematics, expectations of success in mathematics, and girls'
aspirations in STEM, while affecting gender stereotypes in the opposite direction. In addition, Gonzalez-Perez
et al. suggested that the correlation between girls' expectations for success in mathematics and STEM choice
model becomes stronger as female STEM role models are created against gender stereotyping. In another

study by Levine, Serio, Radaram, Chaudhuri, and Talbert (2015), it was found out that a chemistry summer
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camp for secondary-school female students increased their interest in pursuing scientific study and STEM-

related careers after doing experiments and joining field trips under the mentorship of female scientists.

There are two ways of introducing girls to examples of successful women in STEM. First, STEM women who
have made a difference with their work and inventions (those who have worked on the subject in question) can
be introduced during the lesson or a lesson can be created to this end (introducing a wide variety of STEM
women in one class per week). The point to note here is to start with women of science who have gained fame
and respect in that society and in the international community, respectively. As the next step, other STEM

women should be fostered in classes (Young, Rudman, Buettner & McLean, 2013).

As the second way, an acquaintance meeting can be organized to meet up with female professionals working in
local STEM fields as well as role models from a wide variety of sources such as research, articles and websites
(Young, et al., 2013). Promoting leading female scientists is important for girls to be able to see themselves in
their dream jobs in the future; however, getting to know a woman in her own community can further make
their career dreams a clearer target. On the other hand, inaccessible role models can sometimes be
intimidating, so displaying 'ordinary' women can often have a stronger and more realistic effect (Dasgupta &
Stout 2014). In addition, the more girls see women in these roles and hear about their profession, the more
normal the professions will feel to them (Hughes, 2015; Makarova, et. al., 2019). Hence, female professionals
who work in a STEM field that draw attention of female students and that are ready to share their stories and

bring them to life can be a part of the lessons.

Additionally, local STEM women professionals can be involved in STEM projects as mentors. This can do
wonders for girls to find an early mentor, build confidence and turn that into career satisfaction (Barabino et.
al., 2020). It looks as a promising career strategy for girls to team with with a female STEM professional,
especially one employed in one of the STEM fields so called unsuitable for women (Kelly, 2014; Tricco et al.,
2017; Veenstra, 2012; Zachmann, 2018). In the Boston Science Museum’s “Eengineering is Elementary”
program, female scientists and engineers take part as mentors in workshops conducted with children
(Massachusetts Department of Education-MDOE, 2013). In many studies, most women who are successful in

the STEM field state that mentors significantly help them reach their career goals (Kolmos, et al., 2013).

Demonstrating that They Can Make a Difference through STEM: Many of the girls who are interested or
uninterested in STEM fields have a desire to make a difference in the world (Mosatche, et al., 2013; Tricco et
al.,, 2017). Traditionally, girls have envisioned making this difference as changing the way things are done,
improving the environment, making people healthier, or making life more productive. However, they often
consider careers that work with people such as medicine, biologists, and teaching, rather than careers that use
technology and scientific expertise to attain these goals (OECD, 2016; Sanchez-Tapia & Alam, 2020; Su, et al.,
2009).
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This situation can be reversed by demonstrating in schools that humanitarian aid can be achieved thanks to
technological and engineering applications (Barabino, et al., 2020; Bokova, 2017; Reinking & Martin 2018).
Individually or in groups, girls mentored by a teacher and a parent or STEM professional can undertake various
projects such as making a speech-to-text phone for the deaf, devising a search and rescue robot to find people
lost in disasters, building an artificial robot arm for people without arms, designing a sensor-fitted belt for the
blind, or making a functional chair for people who are not able to walk (Gibbs, 2020). As part of the two-year
"Afghan Dreamers" program for girls organized by Unicef, the Afghan Girls’ Robot Team, consisting of five
students aged 14 to 17, developed the “Ambu device” (a self-inflating plastic pouch used as a type of

respiratory apparatus to be used by COVID-19 patients) by using waste motor and battery parts (Gibbs, 2020).

As another way, patent-holding women can be set as examples (Gonzalez-Pérez, et al., 2020). Maria Kenny can
be ideal in this respect owing to her patented invention of a fireproof, collapsible and safer raft model after the
sinking of the Titanic in 1882. Margaret Knight can be mentioned as an equally good role model, who has
invented a total of 26 licensed products ranging from textiles to shoes, car engine parts to household goods. By
the same token, once girls notice that those women have made their distinctive inventions by using their
technical skills, their use of tools to invent something, also known as technical motivation, will improve and

thus increase their enthusiasm for STEM fields (Barabino, et al., 2020).

Likewise, female students can be encouraged to follow and participate in fairs or competitions held by
organizations that encourage women to make inventions (Tricco, et al., 2017). With the support of the World
Intellectual Property Organization (WIPO), they can participate in organizations such as the "International

Women Inventors Fair" and the "For Women in Science Festival" organized by the Loreal Foundation, online or
face-to-face. In this way, girls would not only take up their fellows as role models but also realize that they can
make a difference in the world with their products. Once this awareness is raised among female students, they

could be attracted more to the STEM field by carrying out engineering-based projects as they wish.

Incorporating Engineering Applications into STEM Courses: In order to prepare students for STEM professions,
interdisciplinary and design-based pedagogical practices need to be in STEM courses (Ayar, 2016; Christensen
& Knezek, 2017; Sagat & Karakus, 2020). Cepni and Ormanci (2017) explain the gradual decrease in the demand
for professions in the STEM field with, among others, the limiting of engineering education to tertiary
education. In the report "Engineering in K-12 Education: Understanding the Situation and Meeting
Expectations" published by the National Academy of Engineering (NAE) and the National Research Board (NRC)
in 2009, it is recommended to start teaching engineering in the secondary school in order to increase students’
success in the fields of science and mathematics, and to improve their awareness concerning engineering and

engineers’ work, and to develop design skills.

Engineering is popular teaching approach for the national education institutions thanks to its design-centered

learning as well as its potential to encourage girls for STEM learning and career opportunities (Demetry &
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Sontgerath, 2017; izgi & Kalayci, 2020; Liu, et al., 2014; Veenstra, 2012). The organization named Girls Who
Code organizes technology and engineering-based after-school clubs or summer programs for girls in different
parts of the world, and many female students are enrolled in STEM fields of universities as a result of this
initiative (Hyllegard, Ogle & Diddi, 2019). In a similar vein, the Worcester Polytechnic Institute [WPI] institute
has been running engineering-oriented STEM summer camps for secondary-school girls for many years, and the
majority of female students participating in this program go to study technology and engineering in the
following years (Demetry & Sontgerath, 2017). Apart from these, there are many engineering and design-
oriented projects in this area. The examples can be counted as “Engineering is Elemantary”, “Girls in
Engineering, Mathematics and Science- GEMS”, “Techbridge Girls”, “EngineerGirl”, “Prof. Aziz Sancar Project of

STEM Camps for Girls”.

The learning environments incorporating engineering components make sure that girls can use both technical
skills and dispositions including solving real-life problems, designing appropriately, choosing the applicable
materials and constructing correctly, and non-technical skills such as curiosity, problem solving, logical and
creative thinking, communication skills and the ability to work in a team (Levine, et al., 2015). In those learning
environments, girls find opportunities to make signs and drawings related with engineering or to use some
tools (Capobianco, Yu & French, 2015). Previous research shows that girls who have experienced engineering
enjoy increased STEM self-efficacy and interest, and their professional awareness in the STEM field develops
(Demetry & Sontgerath, 2017; Veenstra, 2012). In their research, Koch et al. (2010) found that girls
participating in an engineering design-based STEM program have improved expectations of success in their
field of STEM and improved attitudes towards STEM careers. Hayden, Ouyang, Scinski, Olszewski, and Bielefeldt
(2011) found in their research that at the end of design-based STEM education, the majority of girls were more
confident and had a more positive understanding of STEM subjects like engineering. Similarly, Christensen and
Knezek (2017) discovered that secondary-school girls' interest in STEM disciplines and STEM career increased

during the STEM education within the scope of the Middle Schoolers Out to Save the World (MSOSW) project.

Moreover, since the engineering design process allows girls to use various tools, equipment and materials, they
gain material knowledge and technical skills at the same time (Moustache, Nieves, Kekelis & Lawner, 2013).
Due to various reasons (toys, mothers' lack of technical skills, etc.), girls cannot be said to fully acquire technical
skills by the time they reach puberty. Halverson (2011) points out that girls’ lack of confidence for using tools is
also an important obstacle to their interest in STEM professions. Female students’ use of a large number of
assorted materials in the engineering design process while activating many senses will substantially wash away
their lack of self-confidence in this sense. Cift¢i (2019) found that engineering design practices increase the
knowledge and skills of girls in recognizing and using materials, and this knowledge fosters their tendency to

STEM professions.

Remembering that girls are very fond of solving environmental and social problems such as designing a water

system, saving rainforests or using DNA to solve crimes, an engineering design process starting from day-to-day
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problems would push up girls' interest in STEM fields (Christensen & Knezek, 2017; OECD, 2016). In a study
conducted by the Cornell University Center for Inequality Studies, it was revealed that a project-based STEM
education dealing with environmental problems and offering solutions increased the girls’ eagerness to have a

profession in the fields of engineering and technology (Glaser, 2017).

On the grounds of the foregoing, engineering practices need to be integrated into STEM education as it helps
girls achieve their dreams of making a difference, collaborating and helping people, as well as improving their

status in society (Europen Parliamnet, 2020).

Developing Peer Support and Peer STEM Learning Environments: Another useful strategy for raising girls’
awareness of STEM fields and professions is to form a learning environment where girls get the support of their
peer group (Pinkard, Erete, Martin & deRoyston, 2017; Robnett & Leaper, 2013). Studies suggest that young
people with peer groups that promote, support, or embody higher mathematics and science success are more
likely to take more mathematics classes (Crosnoe et. al., 2008; Riegle-Crumb, Moore & Buontempo 2017), have
higher motivation for mathematics and science subjects (Leaper et al., 2012) and they are more likely to see
themselves as future scientists (Riegle-Crumb, et al., 2017). The literature also notes that such peer groups
boost girls’ self-confidence back after their under-representation in (Leaper, 2014), lessen the effects of peer
pressure and gender bias (Hughes, 2015; Wang et al., 2013), and increase their probability of choosing STEM
careers in higher education (Dubetz & Wilson, 2013). Peer relationships are fairly consistent for boys and girls,
yet there tends to be a slightly stronger correlation between girls' mathematics and science behaviours and

their beliefs regarding peer relationships (Crosnoe, et al., 2008).

The literature provides further explanations regarding peer support and peer stem learning. Blake-Beard et al.
(2011) and Dasgupta and Stout (2014) revealed that girls are not active and they do not feel attachment to
STEM in classes with a large size of boys. For several reasons, it may not be a proper approach to carry out
projects and activities in girls-only or boys-only groups in schools, but after-school STEM clubs or STEM summer
camps for girls can be a good alternative (Levine, et al., 2015; Veenstra, 2012). For instance, the Techbridge
Girls project initiated in 2000 by the Chabot Center for Space and Science with a grant from the National
Science Foundation offers a variety of after-school and summer programs that combine hands-on projects,
career research, and academic and career guidance in science and engineering for girls in grades 5 to 12. The
Techbridge Girls project organizes events about a wide range of themes. For instance, on a summer camp on
electrical engineering, the girls design solar lamps and flowcharts featuring arduino to control these lamps,
under the guiadance of expert female electrical engineers. What is more, the girls put to work their technical
skills such as soldering, screwing, cutting and sticking during this design (Mosatche, et al., 2013). As another
example, the Girls in Engineering, Mathematics and Science-GEMS project was developed for sixth grade
female students by Dubetz and Wilson (2013), two female educators. Women educators are in charge as event
designers and mentors while female undergraduate and graduate students are employed as teaching assistants

in GEMS workshops. Within the scope of the project, there are very interesting workshop activities hosting
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various designs including water purification, catapults, strong adhesives, heart valves, bicycle helmets and
calculations such as analysis of painkillers, fingerprint examination, gunpowder powder analysis, and calculate

DNA Electroflesis (separation of nucleic acids).

It is obvious that further studies on out-of-school STEM learning environments that create positive and special
environments for girls to explore STEM will help more in closing the gender gap. In this case, teachers and
parents can encourage female students to participate in courses and projects by becoming members of STEM-
based organizations operating in an international, national or local framework. In addition, teachers
themselves can organize such programs in collaboration with STEM education experts and STEM professors
around them (Hyllegard, et al., 2019). For example; Harriet Fulbright Institute's Prof. Aziz Sancar STEM Camps
for Girls Project (2016) is a project that includes design-based STEM activities to emphasize the importance of
STEM education especially for girls and to positively support gender perceptions regarding STEM education. As
another example, the GirlCode (2016) project is implemented. On this project, secondary-school female
students are trained on a number of areas such as maker, coding, robotics, and design-oriented product
development techniques under the guidance of female engineers with the ultimate aim of improving the
beneficiaries’ 21st-century skills and increasing their awareness of STEM professions. “Girls Doing Science

(2019)” and “My Network My STEAM Network (2019)” can be mentioned as other concrete examples.

Promoting STEM Professions: Girls should be given early and frequent access to advice and information on
STEM-related careers (NFS, 2021; Tenenbaum 2009). There are findings in the literature that the lack of
occupational awareness about career options is an obstacle to the participation of girls in STEM and that career
knowledge should be a part of education (Koch, et al., 2010). According to the Research and Monitoring Report
on Gender Inequalities in the Field of STEM in Turkey (2019), there is a strong relationship between girls'

recognition of STEM fields and their desire to choose a profession in this field (Tas & Bozkurt, 2020).

From an early age, teachers and families can have regular conversations with girls about STEM topics and STEM
careers. As a result, sharing information on professions becomes a part of the girls' ongoing conversations with
their teachers, family and friends. In this way, STEM always stays on girls’ radar as they progress through
school, choose courses, and eventually opt for university and career (Leman, Skipper, Watling & Rutland,
2016.). Beasley and Fisher (2012) state that women are more likely than men to feel the discriminatory
behavior and express stereotyped anxiety levels in STEM fields. It could be a solution to habitually hold
informal conversations with girls such as sharing information about STEM, asking questions and sharing feelings

about STEM as a usual part of STEM education (Koch, et al., 2010).

In their talks with female students, teachers and parents should stress that they will be serving as role models
for future girls and creating a virtuous cycle that helps more girls enter STEM fields if they decide to choose

STEM professions (Barabino, et al. 2020; Kong, et al. 2020; Mosatche, et al., 2013) . Also, they can emphasize
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that girls with a STEM degree will bring them a wide variety of high-paying career options, which will finally

help close the social status gap between men and women (Wang & Degol, 2017).

It can also be argued that STEM professions are an important tool in enabling girls to meet their unique wants
and needs (Hill et al., 2010). Particularly, it should be reminded that scientists and engineers research the
problems encountered and produce solutions and develop products to make life productive and that women's
needs and desires will be overlooked if women are excluded in the design of these products (Hill, Corbett & St
Rose, 2010; Zacharias, et al., 2020). Additionally, it should be explained that the participation of girls in STEM
professions will enlarge the pool of talented workforce, businesses will be able to recruit more qualified

people, and the standard of living in the country will increase in the long run.

Ensuring Family Involvement: Family support should be a part of STEM education to increase girls' interest in
STEM and to encourage and facilitate girls’ pursuit of STEM-related careers (Gunderson, et al. 2012;
Rabenberg, 2013; Traphagen, et al., 2020). Parents do not have to be STEM experts to play an important role in
girls' STEM learning, but parents’ having a supportive understanding is an important motivation tool for girls
(Bokova, 2017; Kamala, et al., 2012). In addition, educational institutions or teachers can help parents guide
their daughters by designing supportive activities (Kamala, et al., 2012; Rabenberg, 2013). For example; STEM
Next Foundation developed the “Family Engagement Project (2017)” for families to support their children's

participation in STEM and to activate their children's undiscovered talents (Traphagen, et al., 2020).

Below are activities exemplified that parents can do with their daughters:

Parents can make simple designs and experiments with their daughters at home (Gibbs, 2020; Traphagen, et
al., 2020). As an example, within the scope of the Engineering is Elementary —EIE program, the "Engineering at
Home" booklet has been published for families to do STEM activities with their children, and there are
examples of various activities on the program's web page. Maltese and Tai (2011) state that parents' giving
children early experience through science-related activities outside of school, plays an important role in

developing their scientific skills.

In addition, parents can teach their daughters STEM practices by supporting them with examples from daily life
(Gunderson, et al., 2012; Rabenberg, 2013). This strategy maintains girls’ interest in and curiosity about STEM
fields. It would provide an important support if parents attend after-school STEM courses together with their
daughters for assuming an active role in engaging the girls in this process (Traphagen, et al., 2020). For
example; Techbridge Girls and Girls Scout institutions organize after-school programs and summer courses for
girls to attend with their parents as part of various projects. In these courses, girls attend vocational seminars
guided by experts, and they participate in various researches, experiments and design practices together with

their parents (Mosatche, et al., 2013).
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Parents can visit science centers with their daughters (Kamala, et al., 2012). Visiting science centers such as
exhibitions and museums and participating in some workshops there is considered an important way to
develop an interest in STEM (Traphagen, et al., 2020). Out-of-school STEM learning not only helps to develop
interest, but also provides experience, skills, attitudes and a desire to participate in STEM careers (Ayar, 2016,
Mills & Katzman, 2015). Therefore, as a part of out-of-school STEM education, parents should bring their

children to museums and other out-of-school learning environments (Bokova, 2017).

Parents should provide their daughters with STEM-focused publications (Arooba, 2015). Media publications
such as television, magazines and books are functional sources for students to gain STEM culture (Smith, et al.,
2015). Parents should provide or recommend STEM reading materials and monitoring programs, taking into
account their curiosity and talents, in order to introduce this culture to their daughters. In addition, families
should encourage girls to follow the publications in the written and visual media so that they can see and get to
know the female figures working in the STEM field (Arooba, 2015). By following the STEM-related publications,
parents and girls will be able to discuss STEM issues at home and develop STEM cultures in the end (Mills &

Katzman, 2015).

As another probable solution, parents should avoid gender-based work division at home for the good of both
themselves and their children (Cheng, et al., 2017, Hoferichter & Raufelder, 2019). Gender-based divisions of
labor lead to the prediction that STEM fields will not match girls’ gender-based domestic roles and therefore
work-life imbalance will arise (Pehlivan-Kadayif¢i & Gedik, 2016). In order to eliminate this prejudice, the father
should help the mother at home with childcare, cleaning, and shopping, and the mother should help the father
with repairs at home, repairing the car, dealing with the garden, purchasing technological tools, and budgeting
in return. Mothers and fathers should also do these things together with their boys and girls (Hoferichter &

Raufelder, 2019).

Parents can buy their daughters STEM-focused toys. It seems to be a great way if parents encourage their
daughters to choose toys teaching the construction and design, or they buy such things for them (Ayar, 206;
Kollmayer, et al., 2018; Moe, et al., 2018; Sammet & Kekelis, 2016). Research by the toy company Argos found
that over 60% of adults working in design-oriented jobs such as architects and designers enjoyed playing with
building blocks as children, while 66% of those with mathematical jobs like accountants and bankers preferred
puzzles when they were children (Barford, 2014). In another study, Cech (2005) found that more than half of
the female students of engineering chose their branch as a direct result of the toys they used to play with at
young age. If can be said that parents should buy building and design-oriented sets such as Fishertecnic, Lego,
Goldie Blox to get their daughters interested in STEM fields. Such toys help girls develop their science and
mathematics skills, understand critical thinking and engineering principles (Cech, 2005; Sammet & Kekelis,

2016; Shillabeer & Jackson, 2013).
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Secondary School: An Important Point of Time for Intervention: High school is a crucial period in establishing
maths-intensive career trajectories and being a prerequisite for enrolling in STEM fields at university, basically
because young people have more freedom to choose courses that appeal to them (Hill, et al., 2010; Tan,
Calabrese, Kang & O'Neill, 2013). However, it may be too late to distinguish and fix the factors that affect high
school girls' tendency to participate or not participate in STEM fields and careers (Ertl, et al., 2017; German,
Taheri & He, 2017). Most of the factors that negatively affect women's STEM field and career choices, such as
weak science identity, low self-efficacy in mathematics, gender stereotypes, lack of role models, inconsistency
between perceptions of STEM careers and personal values, and lower interest in STEM subjects, are mostly
shaped in adolescence (secondary school) period (Ertl, et al., 2017; German, et al., 2017). Peer acceptance,
which affects young people's STEM interest, is a central concern, especially in adolescence, and the STEM
interest of female students' same-sex friends significantly influences their tendency to pursue STEM (Dasgupta
& Stout, 2014). In addition, in this period when they question the events and thoughts around them more,
young girls feel and realize more that STEM careers are “not for them” (Ertl, et al., 2017). In a study conducted
by Ertl et al. (2017) targeting female students at university, it was understood that the girls’ experiences at

secondary school had a significant impact on their STEM self-concepts through their way to university.

The American Association of University Women (AAUW)] emphasizes that young girls' loss of interest and
negative attitudes towards STEM careers take root and progress rapidly from the first years of secondary
school (Hill, et al., 2010). VanLeuvan (2004) reveals that girls' interest in mathematics and science falls by about
15% between middle school and high school. Heaverlo et al., (2013) state that low self-confidence and self-
efficacy in STEM subjects occur in girls starting from the sixth grade. Thus, it can be said that secondary school

years constitute an extremely important time period for girls' STEM identity development.

In spite of little flexibility in course selection in the secondary school, building STEM learning programs on the
interests and identities of girls during this period will develop girls' STEM interest, knowledge and self-
confidence besides increasing their beliefs about inclusiveness of STEM (Su, et al., 2009). Furthermore, since
young girls generally approach making and designing things from the perspective of aesthetics or personal
expression, the fact that these programs cover both this perspective and specific skills such as innovative
thinking, critical thinking and problem solving will make significantly contribute to the formation and
development of girls' STEM identity (Nistor, et al., 2018). The Fashion Fundamentals (2015) program can be
mentioned as a good example which provides design-oriented STEM education on fashion for girls aged 10 to
13. This program not only teaches girls about clothing design techniques but also gives young people
opportunities to apply math skills, to build their own digital stores, and to use Photoshop for textile print
images in order to study fiber chemistry and to analyse the clothing and product prices (Ogle, Hyllegard & Park,
2018). Another program is Digital Youth Divas (2013), which aims to bridge the current interests of girls and
STEM disciplines as the Fashion Fundamentals does. Digital Youth Divas is a program that engages girls in
design-based engineering and computer science activities in an everyday problem scenario to support their

development of STEM identities. On the program, the girls design and create everyday items (jewellery, hair
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accessories, and music) and activities (dancing and talking to friends) by using techniques such as collaboration,

criticism, circuitry, coding, and fabrication.

Nonetheless, it cannot be said that focusing on a specific period of girls to eliminate STEM gender inequality
will completely cure all individual and social problems that affect their career choices. However, as seen in the
sample studies mentioned above, STEM education that defies prejudices during the secondary school years can
enable girls to correct the false perceptions acquired at an earlier age and to focus on STEM areas instead of

avoiding these courses at high school (Su, et al., 2009).

CONCLUSION and DISCUSSION

Gender inequality in STEM education raises various concerns for countries in economics, human rights and
inclusiveness of science (Atkinson-Bonasio, 2017; CEDAW, 2017; OECD, 2019; Polcuch, et al., 2017; World Bank,
2020). In this regard, it is crucial that girls contribute to STEM and have equal opportunities to benefit from
STEM (Gunderson, et al., 2012; Hill, et al., 2010). Despite the vitality of the participation of girls in STEM fields,

there are many factors that cause gender differences as understood from the explanations above.

The reason why girls do not prefer STEM fields and do not pursue them as a career is not due to their low or
high academic success and interests (OECD, 2019; Stoet & Geary, 2018). Studies show that academic success of
girls in mathematics and science courses does not provide sufficient support for them in pursuing STEM fields
or careers (Cheryan, et al.,2017; Kamala, et al.,, 2012; Severiens & ten Dam, 2012; Su, et al., 2009). Girls’
efficacy beliefs about STEM fields play a key role in deciding a future STEM career (Microsoft, 2018; Moakler &
Kim, 2014). In addition to this, studies reveal that girls' lower STEM efficacy beliefs and motivation levels are
caused by gender-based stereotypes (He, et al., 2020; Leslie, et al., 2015). Girls who are socialized within
gender stereotypes from an early age question their abilities in STEM fields and their career desire decreases
over time (Gunderson, et al., 2012; Hill, et al., 2010). In particular, the traditional structure of the family, STEM
occupational stereotypes in the media and gender stereotypes in textbooks have a narrowing effect on girls'
choice of profession and career planning in a certain field (Benavot, 2016; Cetin-Giindiiz, et al., 2015; Good, et
al., 2010). Moreover, as a result of this narrowing effect, the presence of more male STEM professionals in
society and in the media creates the perception in girls that women are not included in STEM fields or that
STEM fields are peculiar to males (Barabino, et al., 2020; Blake-Beard, et al., 2011; Smitha & Dengiz, 2010). In
parallel with this situation, the fact that the number of STEM courses in schools is dominated by boys and this
number increases as the academic class progresses weakens girls’ confidence about STEM because their STEM
self-confidence, motivation and sense of belonging are affected by the peer climate (Leaper, et al., 2012). Peer
acceptance, particularly affecting girls' STEM interest, is a central concern in adolescence, and STEM interest of
girls' same-sex friends significantly influences their propensity to pursue STEM (Dasgupta & Stout, 2014;
Nelson & DeBacker, 2008).
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As can be seen, there are multiple factors that affect girls' participation in STEM studies and careers, interacting
and overlapping in complex ways (Kolmos, et al., 2013; Moakler & Kim, 2014; Sanchez-Tapia & Alam, 2020). As
another dimension of the issue, identifying all these factors affecting the STEM gender gap is essential to
develop strategies for what can be done to reduce the STEM gender gap (Moakler & Kim, 2014; Wang & Degol
2017). In particular, the learning environment created on the strategies chosen by considering the causing
elements balances gender in STEM fields (Dasgupta & Stout, 2014; Glaser, 2017; Reinking & Martin, 2018;
Zacharias, et al., 2020).

In order to ensure girls’ participation in STEM courses, the course content should be taught by covering
phenomena experienced by both genders and examples that appeal to both genders (Kelly, 2014; Reinking &
Martin 2018; Sanchez-Tapia, & Alam, 2020; Zachmann, 2018). If the learning environment is designed in this
way, girls can realize that STEM is not a 'manly' subject and that success in this field is achieved by hard work,
not by innate talent (Mosatche et al., 2013 Makarova et al., 2019). Apart from this, one of the best ways to help
girls develop their STEM identity is through design-based projects (Demetry & Sontgerath, 2017; European
Commission, 2015; Hyllegard, et al., 2019; Veenstra, 2012). In particular, design projects aimed at making
nature and human life healthy and productive enable girls to realize their desire to make a difference in the
world (OECD, 2016; Sanchez-Tapia & Alam, 2020; Su, et al., 2009;). Such applications convince girls that
humanitarian aid can be provided through technology and engineering and these could increase their interest
in the engineering profession (Barabino, et al., 2020; Bokova, 2017; Reinking & Martin 2018). In addition,
running projects under female STEM professional mentoring improves girls' STEM self-confidence and career
satisfaction (Hughes, 2015; Makarova, et al., 2019; NSF, 2021; Stout et al., 2011) because the congruence
between girls' STEM self-concept and their impressions of female STEM professionals makes STEM fields seem

like an attractive career option in the future (Gonzalez-Perez, et al., 2020; Levine, et al., 2015).

It is important for teachers and educators to create learning environments in school or out of school using such
teaching strategies. On the other hand, girls need to cooperate with their families so that such a learning
environment can help improve STEM gender equality and expand future opportunities (Gunderson, et al.,
2012; Rabenberg, 2013; Traphagen, et al., 2020). Studies reveal that parents influence their daughters' STEM
identities through the advice they give, the toys they buy and various experiences they provide (Eccles, 2015;
Gunderson et al., 2012; Traphagen, et al., 2020). For this purpose, parents should attend STEM workshops with
their daughters in order to develop their STEM understanding and reduce gender biases (Gibbs, 2020;
Traphagen, et al., 2020). Studies show that the majority of girls supported by their families follow STEM
(Gunderson, et al., 2012; Rabenberg, 2013; Traphagen, et al., 2020). Furthermore, it seems to be a major
instrument of motivation that parents and daughters perform various technical and design-based activities
together at home, in the garden or in the workshop, and especially, avoiding gender-based division of labour
tool to encourage girls to follow STEM fields (Arooba, 2015; Bokova, 2017; Hoferichter & Raufelder, 2019;
Kamala, et al., 2012; Mills & Katzman, 2015).
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Once developed by educators, teachers and families, such activities targeting girls need to be implemented
principally in the secondary school period, which is an extremely important period of time for STEM identity
development (Ertl, et al., 2017; German, et al., 2017; Heaverlo, et al., 2013). It is known that girls' loss of
interest in and negative attitudes towards STEM careers take root in the first years of secondary school and
progress rapidly towards higher education (Hill, et al., 2010; Su, et al., 2009; Tan, et al., 2013) . In the same
vein, research demonstrates that the design activities developed based on the aesthetic or personal expression
perspective of girls in this period reformatted the negative perceptions of girls at an early age and guided them

to STEM courses in high school (Ogle, et al., 2018; Pinkard, et al., 2017; Su, et al., 2009).

In conclusion, girls do not continue STEM education and do not include STEM in their future career plans due to
various reasons such as gender stereotypes, lack of self-efficacy, occupational stereotypes, lack of peer and
family support, and lack of female role models. Formal and informal learning environments that include specific
teaching strategies such as preparing lessons based on shared experience and design, setting role models,
raising awareness, providing peer and family support, introducing the professions and concentrating on the
secondary school look promising for reducing or eliminating the effects of these negative factors. In conclusion,
girls do not continue STEM education and do not include STEM in their future career plans due to various
reasons such as gender stereotypes, lack of self-efficacy, occupational stereotypes, lack of peer and family
support, and lack of female role models. Formal and informal learning environments that include specific
teaching strategies such as preparing lessons based on shared experience and design, setting role models,
raising awareness, providing peer and family support, introducing the professions and concentrating on the

secondary school look promising for reducing or eliminating the effects of these negative factors.

RECOMMENDATIONS

This study did not reveal a result about whether age, socio-economic, geographical or cultural background
affect the participation of girls in STEM education. In reality, the European Commission (2015) suggests
considering the social, cultural, economic and social policy dimensions behind the differences between
countries. Future researchers can expand the current study by adding new dimensions in the light of the

expectation above.

Also, more extensive research is needed to tackle STEM gender discrimination and close gender inequality. It is
very important to carry out more and larger empirical studies at domestic and international scale in addition to
the programs and reports published by the educational institutions, especially in order to reveal more

evidence-based research results.

Last but not the least, it is crucial to carry out and plan activities that support girls in order to combat gender
discrimination and advance gender equality in society. It is equally important to continue teaching boys in

STEM fields. It should be also kept in mind that supporting girls excessively to close the gender gap in STEM

639



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 7, Issue: 17, 2022

area poses the risk of discrimination against boys. In this regard; educators, families and teachers had better

provide STEM education based on shared life of genders to avoid gender differences in either direction.
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STEM EGIiTiMiINDE CiNSIYET ESITLIGi NASIL SAGLANIR? FAKTORLER ve STRATEJILER

0z

Glnimuzde STEM egitimi Ulkelerin kalkinma ve egitim politikalarinin ¢ikis noktasi olmasina
karsin, egitimde toplumsal cinsiyet esitsizligi halen belirgin bir sekilde devam etmektedir. Bu
nedenle, bu calismada STEM cinsiyet esitsizli§ine neden olan faktorler ve bu faktérlerin etkilerini
azaltacak veya ortadan kaldiracak ogretim stratejileri agiklanmaktadir. Calismada arastirma
yontemi olarak dokiiman analiz yontemi kullanilmistir. Bu yontem sayesinde STEM egitiminde
cinsiyet esitsizlikle ilgili calismalarin igerikleri ve mesajlari 6zetlenip siniflandiriimis ve belli
kavramlar c¢ercevesinde bir araya getirilerek anlasilir bir agiklamaya dondstirilmastdr.
Arastirmada STEM egitiminden cinsiyet esitligiyle ile ilgili olarak ulusal ve uluslararasi diizeyde
yapilan bitlin galismalara ulasabilmek icin Tirkiye’de ve dinyada STEM egitiminde cinsiyet
esitsizligi tanimlamak igin Tiirkce ve ingilizce dillerinde tanimlanan anahtar sézciikler kullanilarak
EBSCOHost, ERIC, Web of Science gibi cgesitli veri tabanlarinda aramalar gergeklestirilmigtir.
Arastirmadan elde edilen sonuglara gére kizlarin STEM egitimine devam etmeme ve gelecekteki
kariyer planlarinda yer vermeme nedeni cinsiyet basmakaliplari, 6z-yeterlilik eksikligi, meslek
kliseleri, akran ve aile destek eksikligi ve kadin rol model eksikligi gibi cesitli faktorlerden
kaynaklanmaktadir. Bu faktorlerin etkilerini azaltacak veya ortadan kaldiracak 6gretim stratejileri
ise 0grenci merkezli, sorgulamaya dayali ve katilimci stratejiler ve kizlarin 6zgiivenlerini gelistiren
ve Ozel ilgi alanlarini ve 6grenme stillerini dikkate alan spesifik 6gretim stratejileridir. Bu
¢alismadan elde edilen sonuglar STEM egitiminde cinsiyet esitsizligi ile micadele etmek 6nemli
katkilar saglayacaktir. Fakat cinsiyet esitsizligini ortadan kaldirmak i¢in daha genis kapsamli
arastirmalara ihtiyag vardir.

Anahtar kelimeler: STEM egitimi, cinsiyet esitsizligi, 6gretim stratejileri.
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GiRiS

STEM egitiminin amaci 21. yuzyilda ihtiyag duyulan iletisim, isbirligi, yaraticilik gibi becerilere sahip 6grenciler
yetistirmek ve daha ¢ok 6grencinin STEM alanlarinda kariyer yapmalarini saglayarak STEM isglicini arttirmaktir
(National Academy of Engineering [NAE] ve National Research Council [NRC], 2009). Bu amaglar STEM
egitiminin gelecek yillarda kiiresel arenada tlkelerin kalkinma, rekabet giict ve refah diizeyini belirleyecek olan
kalkinma politikalarinin ve egitim politikalarinin temel yapi taslarindan birisi olmasina neden olmustur (Kelly,
2014; Polcuch, Brooks, Bello ve Deslandes, 2017; Sanchez-Tapia ve Alam, 2020). Dolayisiyla STEM egitimine esit
erisim gozetilmesi gereken en 6nemli unsurdur. Buna karsin STEM alanlari, egitim ve istihdam igerisinde
toplumsal cinsiyet esitsizliginin halen belirgin bir sekilde devam ettigi alanlardir (Dasgupta ve Stout, 2014;
Nistor, Gras-Velazquez, Billon ve Mihai, 2018; Tas ve Bozkurt, 2020). Tirkiye’de Universite egitimini strdlren
yaklasik yedi milyon 6grencinin hemen hemen yarisini kiz 6grenciler olusturmaktadir. Fakat kiz 6grencilerin
egitim bilimleri, saglik ve el sanatlari alanlarinda orani yiiksekken mihendislik, mimarlik ve insaat ve veterinerlik

gibi STEM alanlardaki oranlari diisiiktiir (TUIK, 2017; Bozkurt ve Yakin, 2020).

STEM egitiminde cinsiyet esitsizligi yalnizca Tiirkiye’de belirgin degildir; benzer tablo diger ulkelerde ve diinya
genelinde de mevcuttur; ABD, Kanada, ispanya, ingiltere, Yunanistan ve Avustralya da kizlar Gniversite
ogrencilerinin ¢ogunluguna sahipken STEM alanlarinda mezunlarinin yaklasik Ggte birini olusturmaktadir
(European Commission, 2011; WISE 2014). Ayrica Birlesmis Milletler Egitim, Bilim ve Kiltir Orgiitii (UNESCO)
tarafindan sunulan raporda diinya genelinde kizlarin ylksekdgretimde STEM disiplinlerine kayith tum
ogrencilerin yaklasik tcte birini olusturdugu ve en disik katihm oranina doga bilimleri, matematik miihendislik

ve bilesim alanlarinin oldugu yer almaktadir (Polcuch, vd., 2017).

Egitim alanindaki esitsizliklerin istihdam alanlarina nasil yansidigina bakildiginda ise, Honeypot (2018)’un
yapmis oldugu “Teknoloji ve insan Endeksi” arastirmasinda Tiirkiye de teknoloji alaninda calisanlarin %9’u kadin
oldugu gorilmektedir. Ayrica bu rapora gore AB ve OECD iilkeleri genelinde teknoloji calisanlarinin yalnizca
%15’ini kadinlar olusturmaktadir. Geena Davis Enstitiisi (2015)'niin “Sinir Tanimayan Cinsiyet Onyargilari
Calismas!” raporunda ise diinyada STEM alaninda ¢alisan insanlarin sadece %12’sinin kadin oldugu ve kadinlarin
fizik bilimleri, bilgisayar bilimi/teknolojisi ve muhendislik alanlarindaki ¢alisanlarin yalnizca %9-17'sini
olusturdugu belirtilmektedir (Smith, Choueiti ve Pieper, 2015). Diger taraftan Diinya Ekonomik Forum (2017)
tarafindan hazirlanan “Kuresel Cinsiyet Ugurum Endeksi” isimli raporda, gelecek dénemde STEM alanlarinin
ekonomiyi ve gelecegin mesleklerini belirleme glici arttikga, kadinlarin bu alanlardaki disik temsilinin ve
toplumsal cinsiyet esitsizliginin daha da derinlesecegi ve STEM alanindaki kadin-erkek farkinin mevcut hizla
kapanmaya devam ederse, aradaki farkin kapanmasi 217 yil gibi olduk¢a uzun bir zaman sirecegi

vurgulanmaktadir.

Dogal olarak STEM egitim alanindaki cinsiyet esitsizligi STEM is sahasinin talebinin yeterli bir sekilde
karsilanmamasi baglaminda ekonomiyi olumsuz etkilemekte ve 6zellikle politika diizeyinde endiselere yol

acmaktadir. Fakat STEM egitim alanindaki cinsiyet esitsizligi sadece ekonomiyi etkilememekte insan haklari ve
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bilimin kapsayiciligl baglaminda da gesitli endiselere yol agmaktadir (Gibbs, 2020). UNESCO’nun Kodu Kirmak:
STEM Egitiminde Kiz Cocuklar Raporu’nda STEM alanlarinda toplumsal cinsiyet esitsizligin giderilmesinin “insan
haklari, bilimin kapsayiciigi ve siirdirilebilir kalkinma icin 6nemli” oldugu ibaresini kullaniimistir (Bokova,
2017). Ayrica birgok arastirmaci 6zellikle kadinlarin STEM alan ve kariyerlerini katilmaya ve takip etmeye tesvik
etme gabasinin ekonomiyi gligclendirmek ve Uretkenligi en Ust dizeye gikarmak igin bir zorunluluk oldugu gibi
kamu yararini etkileyen arastirma kalitesi, isglicii piyasasi dengesi ve sosyal adalet hususlari bakimindan da

onemli bir husus oldugunu vurgulamaktadir (Hughes, 2015; World Bank, 2020).

STEM cinsiyet esitsizligi insan haklari perspektifinden ele alinirsa; bitin insanlar esittir ve istedikleri alanda
egitim almak ve calismak igin esit olanaklara sahiptirler. BM Kadina Kargi Her Tirli Ayrimcihigin Ortadan
Kaldirilmasi Sozlesmesi (CEDAW) Komitesi’nin “Kiz Cocuklarin ve Kadinlarin Egitimi” baslikh 36 numarah Tavsiye
Karari’nda egitimde kiz ve kadinlara yonelik ayrimciigim hem ideolojik hem de yapisal oldugu belirtilmektedir.
Komite raporunda toplumsal 6n vyargilarin okullarda neden oldugu STEM cinsiyet ayrismasina da dikkat
cekmistir. Ayrica rapora gore okullar arasinda ve okul igcinde 6grencilerin kiz ve erkekler icin uygun ders algisi 6n
yargilar temelinde farkhlasmaktadir (CEDAW, 2017). Okullarda kizlar genellikle beseri bilimler alaninda yigilma
gosterirken bilim, teknoloji, mihendislik ve matematik alanlarinda temsiliyet dizeyleri daslktir. Bu tarz bir
kimelenme okullarin sadece kiz ve sadece erkek olarak ayriimasina neden olmaktadir (Gibbs 2020). Finansal
acidan bakildiginda ise STEM mesleklerinde ¢alisanlar, diger mesleklerde galisanlara kiyasla daha yliksek maas
almaktadirlar ve bu durum kizlarin disiik stattli mesleklerde istihdamina ve erkek ve kadinlar arasindaki sosyal
statt farkinin bliyimesine yol agmaktadir. Dolayisiyla kizlar i¢in STEM egitimine iliskin esitsizlikler gz 6niine
alinarak nitelikli egitime esit erisim firsati saglanmazsa kadin yoksullugunun artarak biylmesi muhtemeldir

(Polcuch, vd., 2017; World Bank, 2020).

STEM alanlarindan esit fayda saglama yanin da bilimin kapsayiciligi-erkelerle esit sayida yer alma ve esit oranda
faydalanma- bakimindan da kadinlarin bilimde ve arastirma-gelistirme (arge) faaliyetlerinde daha ¢ok yer
almasi 6nem arz etmektedir (Atkinson-Bonasio, 2017; OECD, 2019; Zacharias, Hovardas, Xenofontos, Pavlou ve
Irakleous, 2020). Birlesmis Milletler Kadinlar Bolimi STEM alanlarinda okuyan ve cgalisan kadinlarin sayisini
artmasinin, inovasyon potansiyelini artirmak ve kiiresel zorluklara karsi daha iyi ¢ézlimler iretmek icin olduk¢a
onemli oldugunu vurgulamaktadir (Benavent, vd., 2020). Aslinda kadinlar pulsarlarin kesfi, karadelikleri
resimleme, kagit torba yapim makinesini icat etme, programlama dili gelistirme, Covid-19 asisi gelistirme gibi
bircok alanda yaptiklari ¢alismalarla STEM alanlarindaki arastirmalara énemli katkilar saglamaktadir. Bunun
birlikte daha ¢ok kadin katilimi hem bilime esneklik ve yaraticilik saglayacaktir hem de arastirma kalitesini
etkileyen onyargilar azaltacaktir (Kamala, Schoenberg ve Salmond, 2012; Su, Rounds ve Armstrong, 2009).
Fakat alanyazin incelediginde, Tirkiye’de Arge alaninda ve teknoparklarda c¢alisanlarin %16‘sini ve %27’sini
kadinlar olusturmaktadir (Oztan ve Dogan, 2017). UNESCO istatistik Enstitlisii (2019)'niin arastirmalarina gére
diinyada kadinlar arastirma ve tasarim isglicinin %30’undan azini temsil etmektedir. UNESCO (2015a)
yayimladigi “Science Report Towards 2030” raporuna gore ise yiksekogretimdeki kadin 6gretim Uyelerinin

bilgisayar bilimi, matematik, mihendislik ve fizik bilimlerinde toplu olarak istihdam edilen 6gretim Uyesinden

653



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 7, Issue: 17, 2022

hala yaklasik beste birini temsil etmektedir. Akademik platform Elsevier'in 12 gelismis (ilkenin (Amerika,
Kanada, ingiltere, Japonya, Cin...) 27 farkli alandaki akademik calismalari inceledigi raporuna gore psikoloji,
saglk ve egitim gibi sosyal bilimler alanlarda yayimlanan kadin makale orani %40 ve fizik, kimya, mihendislik,
teknoloji gibi fen ve teknik bilimlerde bu oran %25'dir (Atkinson-Bonasio, 2017). World Intellectual Property
Organization [WIPO] (2020)'nun raporuna gore ise, 2005 yilinda dinyada patent basvurularinda kadin
buluscularin orani %12 iken, bu sayi 2019'da %19’a yukselmistir; kadinlarin bulus yaptigi alanlara baktigimizda

ise, ilk sirada biyoteknoloji, ikinci sirada eczacilik, tGglinci sirada ise gida kimyasi yer almaktadir.

Hem makale orani hem de yillara goére kadin patent oraninin yiikselmesi olumlu bir gelisme olarak gérilebilir
fakat bu oranlar bilimden esitlik faydalanma baglaminda yeterli degildir. Bilim insanlari ve muhendisler
karsilasilan sorunlari arastirir ve ¢oziimler Uretir ve yasami verimli kilacak Grlnler gelistirir. Eger kadinlar bu
Urlnlerin tasariminda yer almazsa, kadinlara 6zgi ihtiyaclar ve arzular gozden kagirilabilir ve STEM alanlarinda
yapilan ¢alismalarin kalitesi olumsuz yonde etkilenebilir (Hill, Corbett ve St Rose, 2010; Zacharias, vd., 2020).
Deloitte Tiirkiye ve Turkiye Bilisim Sanayicileri Dernegi’'nin yapmis oldugu “Teknoloji Sektériinde Kadin” (2018)
arastirmasina gore, teknoloji sektériinde calisan kadinlarin %19’u bilgi teknolojileri, %13’lG de ar-ge/urin
gelistirme gibi cekirdek islerde calismaktadir. Ayrica bu rakamlar kamu yararina yonelik arastirmalar
destekleyen fonlardan fayda saglama bakimindan da bir esitsizligin oldugu anlamina gelmektedir (Yaveroglu ve

Siyahhan, 2018).

Kizlarin STEM alanlarina katihmi bu kadar énemli olmasina karsin yukardaki agiklamalardan da goraldigi gibi
istenilen seviyede degildir. Alanyazinda STEM alanlarinda cinsiyetler arasindaki bu farki agiklamaya yonelik
yapilan pek ¢ok agiklama yer almaktadir. Bu agiklamalardan biri de toplumsal cinsiyet kalip yargilarin iginde
sosyallesen kizlarin STEM alanlarina iliskin yeteneklerini sorgulamalari ve bu sorgulamalar nedeniyle bu
alanlarda kariyeri tercih etmeye yonelik isteklerinin zamanla azalmasidir (Gunderson, Ramirez, Levine ve
Beilock, 2012; Hill, vd., 2010). Toplumsal 6nyargilar nedeniyle kizlarin akademik basarilarinin dismesi ve STEM
alanlarinda kadin galisan oranlarinin erkeklere gore daha az olmasi nedeniyle kizlarin kendilerini yetkin
gormemeleri ve bu alanda aktif olmamalari da agiklamalar arasindadir (Stout, Dasgupta, Hunsinger ve
McManus, 2011). Ayrica STEM egitim ortamlarinda erkek 6grenci sayisinin fazla oldugu icin kizlarin etkinliklere
katilmamasi ve bu alana kendilerini ait hissetmemeleri de bir neden olarak gosterilmektedir (Blake-Beard,
Bayne, Crosby ve Muller, 2011). Bunlara ek olarak kizlarin ev ve is yukimliliklerinin fazla olmasi ve bu
yukimluliklerinin kizlarin karsilamasi gerektigine iliskin kalip yargilari da énemli bir etken oldugunu gésteren

calismalar da vardir (Eccles, 2015).

Goruldagi gibi bircok faktor kizlarin STEM alanlarini se¢me, bu alanlarda 6grenim gérme ve c¢alisma
sireglerinde onlarin mesleki sonug beklenti ve 6z-yetkinlik inan¢ diizeylerini olumsuz yénde etkileyerek bu
alanlarda kariyer sahibi olmak istemelerine ve kariyerlerini slirdiirmelerine engel olabilmektedir (Beasley ve
Fischer, 2012; Ertl, Luttenberger ve Paechter, 2017; Makarova, Aeschlimann ve Herzog, 2019). Diger taraftan

faktorlerin kizlarin kariyer kararlari Gzerinde bu kadar glicli bir etkiye sahip olmasi, bu sonuglari degistirmek
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icin cesitli 6gretim stratejileri kullanilarak midahale edebilecegimiz anlamina da gelmektedir (Wang ve Degol
2017). Moakler ve Kim (2014) kizlarin bu alanlarda kariyer gelisimlerini strdirilebilmesi igin kizlari destekleyici
O0grenme yasantilarinin ve bu alanlara iliskin 6z-yetkinlik inanglarini arttiracak stratejilerle ve materyallerle
desteklenen &gretimin STEM egitimin vazgecilmez unsurlari olmasi gerektigini ifade etmektedir. Ozellikle
kizlarin sahip oldugu bilissel ve motivasyonel 6zellikler ve bu engellerin kaynagi dikkate alarak segilen stratejiler
ile olusturulan 6grenme ortaminin STEM alanlarindaki cinsiyet dengesini degistirilebildigine yonelik alanyazinda

¢alismalara rastlamak mimkindir (Dasgupta ve Stout, 2014; Reinking ve Martin, 2018).

Kizlar erkeklere gore insanlara yardim etmek ve diinyada bir fark yaratma gibi yardim severlik motivasyona ¢ok
daha fazla sahiptir (Kamala, vd., 2012). Kizlarin glivenli bir su sistemi tasarlamak, yagmur ormanlarini kurtarmak
veya suclari ¢cézmek icin DNA'y1 kullanma gibi projelere katilma istedigi erkeklere gére daha fazla olduguna
yonelik alanyazinda bulgularda bulunmaktadir (Berwick, 2019). Bu baglamda Cornell Universitesi Esitsizlik
Arastirmalari Merkezi tarafindan yapilan bir arastirma, “cevre ve cevrenin korunmasi” ile ilgili konularda
yuritllen projelerin STEM alanlarinda toplumsal cinsiyet esitligini dengeleme agisindan etkili oldugunu
bulmustur. Arastirma kapsaminda okullarda, ¢evre sorunlarinin ele alindigi ve bu sorunlara ¢éziimler Uretildigi
bir proje tabanli STEM egitimi verilmis ve sonug olarak kizlarin mihendislik ve teknoloji gibi cinsiyet dagilimi
acisindan esitsiz temsil edildigi alanlarda meslek sahibi olma isteklerinin arttigi tespit edilmistir (Glaser, 2017).
Ayrica Girls Scout of American derneginin yaptigi bir calismada ise STEM ile ilgilenen kizlarin, STEM ile
ilgilenmeyen kizlara kiyasla STEM egitimi ile ilgili ¢esitli firsatlara ve destek sistemlerine daha ¢ok maruz kaldigi,
yetiskinlerden destek aldigi, STEM yeteneklerine daha fazla gliven duydugu ve STEM konularina daha g¢ok aktif
katihm sagladigi tespit etmistir (Kamala, vd., 2012). Koch, Georges, Gorges ve Fujii (2010) tarafindan yuritilen
arastirmada ise, tasarim, iletisim teknolojileri ve bilgi teknolojileri uzmanlariyla yapilandiriimis STEM
programina katilan ortaokul kiz 6grencilerinin STEM'e alanlarindaki basari beklentilerinin ve STEM kariyerlerine
iliskin tutumlarinin artirdigl ortaya c¢ikmistir. Koch ve digerleri arastirmalarinda 6zellikle kizlarin STEM kadin
profesyonellerle etkilesime girdiklerinde etkilendigini ve bu etkilesimlerin kizlarin STEM mesleklerine karsi
ilgililerinin arttirdigi vurgulanmistir. Alanyazindan elde edilen bu sonugclar kizlarin 6zelliklerini ele alinarak
secilen veya gelistirilen bir takim stratejiler ile olusturulan 6grenme ortamlarinin, STEM alanlarindaki cinsiyet
dengesinin degistirilebilir oldugunu ve yilksekoégretimde STEM alaninda cinsiyet esitligini saglamada bir giic

olabilecegini gostermektedir (Glaser, 2017; Zacharias, vd., 2020).

Bu baglamda STEM alanindaki cinsiyet esitsizliginin nedenleri irdelemek ve ortaya cikarmak, bu esitsizligi
ortadan kaldirmak igin 6gretim strateji ve yontemler gelistirecek egitimciler, 6gretmenler ve politikacilar
bakimindan oldukga 6nemlidir (Sanchez-Tapia ve Alam, 2020). Bu makalenin ilk amaci, kizlarin STEM
alanlarindan katilmama kararlarini etkileyen faktorleri 6zetlemektir. Daha sonra bu faktorleri alanyazin
esliginde detayli olarak sunmaktir. ikinci amaci ise, kizlarin STEM alanlarina katilimini artirmak icin her biri
ampirik arastirmalarla desteklenen kanita dayali 6gretim stratejilerini agiklamaktir. Bu ¢alismada bahsedilen
amaglar goz 6nilinde bulundurularak, STEM'deki kizlar Gzerine yapilan mevcut arastirmalarin dokiiman analizi

yapilmis ve ortaya ¢ikan bulgular (izerinde tartisiimistir. Arastirmanin ozellikle egitim, bilim ve is diinyasindaki
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egitim paydaslari, karar vericiler ve planlayicilar, mifredat gelistiriciler, 6gretmenler ve 6gretmen yetistiren
kurumlar dahil olmak lzere STEM egitimi veren uygulayicilar ve kurumlar icin faydali bir kaynak olacagi
disinilmektedir. Ayrica, STEM sektorlerindeki isverenler de dahil olmak (zere, kizlari STEM'e dahil eden

STK'lar ve bu alana ilgi duyan diger kuruluslar igin de faydali olmasi beklenmektedir.

YONTEM

Yapilan arastirma nitel arastirma olup dokiiman incelemesi yéntemi kullanilarak veriler analiz edilmistir.
Dokiiman analizi arastirmasi hedeflenen olgu ya da olgular hakkinda diger kisi ya da kurumlar tarafindan amagli
olarak yazilmis, hazirlanmis ya da yaratilmis ¢esitli yazi, belge, yapim veya kanitin toplanmasi ve incelenmesidir
(Yildirim ve Simsek, 2013). Dokiiman incelemesi ile amag yazili halde bulunan metinlerin arastiriimak istenen
konu dogrultusunda analiz edilmesidir. Bu arastirmada STEM egitiminde cinsiyet esitligi ile ilgili calismalarin
icerikleri ve mesajlari 6zetlenip siniflandirilarak ve belli kavramlar gercevesinde bir araya getirilerek anlasilir bir
bicime doénustirilmesi amacglanmistir. Bu kapsamda STEM egitiminde cinsiyet esitsizligine neden olan faktorler
ve bu cinsiyet esitsizligi azaltacak 6gretim stratejileri ile ilgili ¢calismalarin incelenmesi ve ortak egilimlerin

belirlenmesi hedeflendiginden dokiiman incelemesi yontemi tercih edilmistir.

Verilerin Toplanmasi

Dokiiman analizinde bazi asamalar bulunmaktadir. Bunlar; dokiimanlari tespit etme ve verilere ulasma, verilerin
orijinalligini kontrol etme ve anlama, verileri analiz etme ve veriyi gerekli yerlerde kullanma seklindedir (Yildirim
ve Simsek, 2013). Arastirmada STEM egitiminden cinsiyet esitligiyle ile ilgili olarak ulusal ve uluslararasi diizeyde
yapilan bitln calismalara ulasabilmek icin Tirkiye’de ve diinyada STEM egitiminde cinsiyet esitsizligi
tanimlamak igin Tiirkge ve ingilizce dillerinde tanimlanan anahtar sézciikler kullanilarak EBSCOHost, ERIC, Web
of Science gibi cesitli veri tabanlarinda ve Google Akademik arama motorunda aramalar gerceklestirilmistir.
Alanyazin taramasinda kullanilan anahtar sozcikler; “Fen”, “Matematik”, “Mihendislik”, “STEM”, “Cinsiyet
Engelleri”, “Cinsiyet Ugurumu” “Kizlar’, “Egitim” ve “Ogretme” yer almakla birlikte, bunlarla sinirli degildir.
Yapilan aragtirmalar ve incelemeler sonucunda ilgili olarak raporlar, proje giktilari ve makaleler tespit edilmis ve

calismaya dahil edilmistir.

Verilerin Toplanmasi ve Analizi

ilgili belgeler bilgisayara indirilmis ve onun {zerinde gerekli analiz calismalar yuritilmistir. Arastirma
verilerinin ¢éziimlenmesinde icerik analizi kullaniimistir. Bunun ig¢in 6ncelikle arastirma sorularina dayal bir
cerceve olusturulmus; buna goére veriler siniflanmis, tanimlanmis, yorumlanmis ve raporlastiriimistir. Bu
baglamda, calismalar STEM egitiminde cinsiyet esitsizligi baglaminda detayh olarak incelenmis ve analiz

edilmistir.
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Gegerlilik ve giivenirlilik

Yazili hale getirilmis ya da gorsel belgeler seklinde dizenlenmis dokiimanlar, organize edilmis ve gozden
gecirilmis olmalari nedeniyle ayri bir avantaj saglamaktadir. Ozellikle uzman kisiler tarafindan kaleme alinmis
ders kitaplari, gazetelerdeki kose yazilari, kurumsal dokiimanlar ya da kurum vyillik raporlari ve makaleler
oldukga diizenli olabilmektedir. Bu tir dokiimanlarin kullanildigi nitel ¢alismalarda, arastirmanin gecerligi ve
guvenirligi artmaktadir (Saldana, 2011). Dokiimanlarda yer alan kisilerin, kaynaklarin (referanslarin) ve olaylarin
ayrintilari arastirma raporuna eklenebilmektedir (Yin, 2014). Bu durum ayni zamanda arastirmanin givenirligine
katki saglamaktadir. Bu ¢alismada STEM cinsiyet esitsizligi konusunda egitim kuruluslarinin Grettigi raporlar ve
proje giktilari ve gesitli makaleler incelenmistir. Alanyazin taramasi zengin tutulmasi yaninda ¢alisma ile ilgili
uzman iki kadin akademisyenden goriis alinarak ¢alismanin gegerliligini artirilmaya galisilmistir. Bu durumun
ayni zamanda bilgilerin inandiricihigini, tarafsizhgini, aktarilabilirligini ve seffafligini sagladigi dislinilmektedir

(Yildirm ve Simsek, 2013).

Arastirmanin sinirlihgi

Bu arastirmada, STEM egitiminde esitsizlik konusunda yapilan calismalarin incelenmesi amaglanmistir.
Arastirmaya STEM egitiminde cinsiyet esitsizli§ine neden olan faktorler ve bu faktorleri ortadan kaldiracak
Ogretim stratejileri iceren rapor, proje ¢iktilari ve makale gibi ¢ok cesitli ¢alismalar dahil edilmistir. Bu
baglamda, arastirmada yeterince calisma incelenerek gilivenilir sonuglara ulasmaya hedeflenmistir. Diger
taraftan STEM alaninda yuksekdgretime sahip kadinlarin ve STEM alanlarinda calisgan kadinlarin karsilastig
engelleri kapsayan STEM meslek cinsiyet esitsizligi ile ilgili arastirmalar bu ¢alismaya dahil edilmemistir. Bunun
yapilmasi konu ve disiplin iceriginin yeteri kadar detayli incelenmesine bir engel olusturabilir. Bu kaygidan
dolayi, bu arastirma sadece kizlarin STEM egitiminde cinsiyet esitsizligi ile ilgili calismalarla sinirlanmistir.
Sadece bu konunun ele alinmasi bu arastirmanin bir sinirhhig olarak gériilebilir. ikincisi sinirlilik ise, dokiiman
analizi yapilan calismalar biyiik &lgiide ingilizce ve Tiirkge olarak yayinlanan materyallere dayaniyordu, bu
nedenle diger dillerde yayinlanan arastirma ve proje sonuclari kagirilmis olabilir. Ugilinciisti, kizlarin STEM
egitimine katilimini yas, sosyo-ekonomik, cografi veya kultirel gegmis degiskenlerin etkileyip etkilemedigi ile
ilgili cok az galismaya ve delile ulasildigindan ve ¢alismaya dahil edilmemistir. Bu nedenle, bu ¢alisma daha fazla

arastirma yapildikc¢a glincellenebilecek yasayan bir belge olarak goérilebilir.

BULGULAR
Bu bolimde bulgular “STEM Egitiminde Cinsiyet Esitsizli§ine Neden Olan Faktorler” ve “STEM Egitiminde
Cinsiyet Esitsizligini Azaltacak Ogretim Stratejileri” basliklari altinda sunulmustur.

Birinci Alt Probleme Yonelik Bulgular: STEM Egitiminde Cinsiyet Esitsizligine Neden Olan Faktorler

Kizlarin STEM alanlarini takip etmeme ve kariyer olarak tercih etmeme nedenlerini anlamak, STEM cinsiyet
esitsizligini ortadan kaldirmak icin 6nemli bir adimdir (European Commission, 2015). STEM alanlarina kadinlarin

katiliminin dusikliga genelde kizlarin bu alanlara yetenek ve ilgilerin olmadigi seklinde agiklanirken istatistikler
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bunun tam tersini soylemektedir. Turkiye PISA (2018) raporu bu konuda ¢arpici veriler sunmaktadir; matematik
becerileri alaninda kiz ve erkekler arasinda puan farki kizlar lehine yaklasik bes puanlik bir fark ve fen bilimleri
alaninda ise yine kizlarin lehine yedi puanlik bir fark vardir (OECD, 2019). Stoet ve Geary’in (2018) 67 Ulkeyi
kapsayan arastirmasi, her Ug llkenin ikisinde kizlarin STEM alanlarinda erkeklere denk veya daha iyi performans
gosterdiklerini ortaya koymustur. Girl Scout (2012)'un ergen kizlarla yirittigi calismasinda kizlarin yaklasik
Ugte ikisi STEM alanlarina ilgi duydugunu belirlemistir (Kamala vd., 2012). Cheryan, Ziegler, Montoya ve Jiang
(2017) kizlarin STEM alanlarindaki akademik ortalama puanlarinin erkeklerle ayni oldugu halde kizlarin daha ¢ok
biyoloji ve kimya alaninda erkeklere gore biraz daha baskin temsil edildigini ortaya koymustur. Benzer olarak
Severiens ve ten Dam (2012) yaptigl bir ¢alismada OECD lkelerinde kizlarin mesleki alanlarini akademik
basaridan daha ¢ok kendilerine 6zgl oldugu dislinllen alanlardan segtigini ileri sirmektedir. Bu baglamda
kizlarin STEM alanlarini tercih etmeme ve kariyer olarak pesinde kogsmamalarinin nedeni STEM alanlarindaki

akademik basarilarinin ve ilgilerinin zayif veya yiiksek olmasindan kaynaklanmadigi séylenebilir.

STEM cinsiyet esitsizligi ilgili alanyazin incelediginde kizlarin STEM c¢alismalarina ve kariyerlerine katilimini,
basarisini ve ilerlemesini etkileyen, birbirleriyle karmasik sekillerde etkilesime giren ve ortisen birden fazla
faktor oldugu goérilmektedir (Kolmos, Mejlgaard, Haase ve Holgaard, 2013; Moakler ve Kim, 2014; Sanchez-
Tapia, ve Alam, 2020). Bunlar faktorler cinsiyete dayali kalip yargilar, yeterlilik inanci eksikligi, mesleklerine

yénelik kliseler, akran destek eksikligi, kadin rol model eksikligi ve aile destek eksikligi olarak sirala bilinir.

Cinsiyete Dayali Kalip Yargilari: Kahp yargilari, “belirli gruplarin Gyelerinin &zelliklerine, niteliklerine ve
davranislarina iliskin inanglar” olarak tanimlanmaktadir (Carli, Alawa, Lee, Zhao ve Kim, 2016). Cinsiyet ve STEM
ile ilgili kalip yargilarda kimlerin STEM alanlarina katilacag ve g¢alisacagi anlamina dair inanislar yer almaktadir
(Beasley ve Fischer, 2012; Cheryan, Master ve Meltzoff, 2015; Steinke, 2016). Kizlar erkeklerden daha fazla
matematik ve fen ile ilgili glicli kalip yargilarina sahiptir (Galdi, Cadinu ve Tomasetto, 2014; Koch, vd., 2010).
Avrupa Komisyonu (2019) tarafindan hazirlanan “Dijital Sektorlerde Kadin Raporu”na gore, STEM alanlarinda
kadinlarin temsil probleminin ardinda toplumsal cinsiyet temelli kalip yargilar oldugu vurgulanmaktadir. He,
Zhou, Salinitri ve Xu (2020) STEM alanindaki cinsiyet esitsizliginin sebebi olarak biligsel ve motivasyonel
faktorlerin yaninda cinsiyete dayali kalip yargilarini géstermektedir. Hatta arastirmacilara gére bilissel kapasite,
yeterlilik inanglari ve motivasyondaki bireysel farkliliklar sosyokilturel baglamdaki siiregler ve deneyimlerden
etkilenmektedir (Gunderson, vd., 2012; Stout, vd., 2011). Bu durumu alanyazindaki g¢alismalarda
desteklemektedir; Gunderson ve digerleri (2012) kizlarin STEM alanlarini takip etmeme nedenlerinden birinin,
O0gretmen ve aileleri tarafindan bilingsizce onlarin matematik ve fen becerileriyle ilgili olumsuz kalip yargilarla
bombardimana tutulmalarindan kaynaklandigini tespit etmistir. Bu kalip yargilarina érnek olarak; ebeveynlerin
ve 6gretmenlerin, benzer notlara sahip olmalarina ragmen, kizlarin matematik becerilerini erkeklere goére hafife
aldiklari (Bleeker ve Jacobs 2004; Tiedemann, 2000a), erkekleri matematik ve fen alaninda daha sik tesvik
ettikleri (Tenenbaum, 2009) ve erkeklerin matematikteki basarilarini daha ¢ok yeteneklere ve matematikteki
basarisizliklari daha ¢ok ¢aba eksikligine baglarken, kizlar icin bunun tersinin dogru olduguna inandiklari

(Tiedemann, 2000b) gosterilebilir. Arastirmalar basari icin dogustan gelen yetenegin temel gereklilik oldugu ve
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kizlarin bu yetenege sahip olmadigi seklinde kliselerin kaynaginin STEM alanlarinda kizlarin yeterince temsil

edilmemesinin oldugunu belirtmektedir (Leslie, Cimplan, Meyer ve Freeland, 2015).

Ayrica, kalip yargilar bireyler de mevcut oldugu gibi ders kitaplarinda varligini stirdirmektedir (Benavot, 2016).
Demirddven’nin (2020) hayat bilgisi ders kitaplarinda cinsiyet algisini inceledigi ¢alismasinda, kitap yer alan
kadinlarin hemen hemen erkeklerin yarisi kadar herhangi bir meslegi icra ettikleri ve kadinlarin galistiklari
meslek tiirG erkeklerin yarisi kadar oldugu tespit etmistir. Yine bu ¢alisma da kadin ve erkegin ayni ortamda
bulundugu durumlarda, genellikle kadinlarin ekonomik bakimdan erkeklere nazaran disik statili ve Ucretli
mesleklerde yer aldigini ortaya konmustur. Makarova ve digerleri (2019) orta 6gretimdeki fen ders kitaplarinin
analiz ¢alismasinda, fen kitaplarinda yalnizca erkek kahramanlarin asiri temsil edildigini, bilim ve bilim
insanlariyla ilgili kliselesmis tasvirlerinin yer aldigini ortaya ¢ikarmistir. Burada gorildigi cinsiyet kalip yargilari

kizlara sadece tek bir arag tarafindan degil cesitli araclar tarafindan génderilmektedir.

Yeterlilik inanci Eksikligi: Matematik ve fen derslerinde akademik olarak basarili olmak, bir bireyin STEM ile ilgili
faaliyetlerden zevk alacagl veya hatta bir STEM kariyerine devam edecegi anlamina gelmez (Su, vd., 2009).
Wang ve Degol (2017) arastirmasinda matematik basarisi yiuksek kizlarin ayni matematik basarisina sahip
erkeklere gére STEM alaninda meslek diplomasi alma olasiliklarinin ¢ok daha dusik oldugunu ortaya atmistir.
Arastirmalar, yetenek ve o6zglivenin bireylerin sectikleri kariyer yollarini belirlemede esit derecede 6nemli
oldugunu gostermektedir (Microsoft, 2018; Moakler ve Kim, 2014). Turkiye’de STEM Alanindaki Toplumsal
Cinsiyet Esitsizlikleri Arastirma ve izleme Raporu (2020) akademik olarak basaril liselerde &grenim géren kiz
ogrencilerin cogunlugun STEM alanlarinda yer almada 6zgliven eksikligine sahip oldugunu ve bu eksikligin STEM
mesleklerini segmede 6nemli bir engel teskil ettigini belirtiimektedir (Tas ve Bozkurt, 2020). PISA (2015)
raporuna gore ise fen bilimlerinde Ustiin performans gosteren kizlar ayni Gstlin performansi gésteren erkekler
gore daha az 6z-yeterlilige sahiptir (OECD, 2016). Makarova ve digerleri (2019) calismasinda ortaokul kiz
Ogrencilerinin birgogunun matematik, fizik ve kimya derslerini esit sekilde erkeksi olarak algiladiklarini tespit
etmistir. Girl Scout (2012)’'un yaptig1 ¢alismada kizlarin bir grupta veya sinifta tek kiz olmaktan rahatsiz
olduklarini ve STEM Kkariyerine girerlerse, ciddiye alinmak icin bir erkekten daha c¢ok calismalari gerektigini
disinduklerini ortaya cikarmistir (Kamala, vd., 2012). Dogal olarak bu duslk 6zgiiven, kizlarin erkek egemen
mesleklerde se¢im yapmalarini ve devam etmelerini daha az olasi kilmaktadir (Good, Woodzicka ve Wingfield,
2010). Bundan dolayl bir¢ok arastirmaci bilissel yetenege ek olarak, kisinin ilgili konu alanlarina atfettigi

yeterlilik inanclari kariyer karar vermede kilit bir rol oynadigini savunmaktadir.

STEM Mesleklerine Yénelik Kliseler: Cocuklar gelecekte kendilerini farkli islerde g¢alistiklarini hayal ettiklerinde,
bu islere sahip olma egiliminde olan insanlara benzer olup olmadiklarini sorgulamaktadir. Bir gencin benlik
kavrami ile belirli bir alandaki tyeler hakkindaki izlenimleri arasindaki uyumsuzluk, alanin gekici olmayan bir
kariyer secenegi gibi gérinmesine neden olabilir. Sosyal yasamda ve medyada STEM'deki insanlarin tasvirleri

genellikle dardir ve bilim adamlarinin takintili ve gerceklikten kopuk olan “aykir” veya sabah aksam arastirma
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yapan "iskolik-inek" gibi yanhs kliseler mevcuttur (Arooba, 2015; Seung-Cho, Goodman, Oppenheimer, Codling
ve Robinson, 2009).

Ozellikle medyadaki STEM profesyonellerinin gériintiileri gelecekteki profesyonel secimleri ve kimlikleri
hakkinda daha aktif disiinen ergen kizlar icin dikkat cekici olabilir (Arooba, 2015; Steinke, 2016). Davies,
Spencer, Quinn ve Gerhardstein, (2002) c¢alismalarinda, kizlara matematikte cinsiyete dayali yetenekler
oldugunu iddia eden televizyon reklamlari gosterildiginde, teknik veya nicel beceriler iceren kariyerlerde
uzmanlasmak veya bu kariyerleri surdirmekle daha az ilgilendiklerini bulmustur. Fransa'daki L'Oréal Vakfi
“Kizlar icin Bilim” programi kapsaminda yaptigl arastirmada, kizlarin biyiik bir gogunlugunun birgok bilim
konusunun erkeksi ve dogustan gelen yetenek gerektirdigini ve bilim arastirmalarinda ve mesleklerde yer alan
kadinlarin ise toplumdan izole oldugu ve goriniste ¢ekici olmadigini diisindiklerini ortaya koymustur. Cheryan
ve digerleri (2015) yaptigi calismada kizlarin 6zellikle teknoloji veya miihendislik alanlari ilgili profesyonelleri
sosyal beceriksizlik veya ice doniik bir karakter iceren kisilik 6zelliklerine sahip olduklarini seklinde diisiinceye
sahip olduklarini tespit etmistir. Diger taraftan Cheryan ve digerleri (2017) ¢alismalarinda kizlarin bilgisayar
bilimlerinde 6grenim gérmeme yénindeki isteklerinin disiplinin imajindan kaynaklandigini ve imaj degistirerek

kiz katiliminin artirilabilecegini belirtmistir.

Ayni zamanda toplumda ve medyada STEM profesyonellerinin isleri baskalarina yardim etmek gibi 6zgecil
hedeflerin aksine, kisinin merakini tatmin etmek gibi benmerkezci hedefler pesinde kosmak olarak da
gorilmektedir. Bu kaltarel imajlar, kizlar igin bir diger engel gérevi gormektedir. Kizlarda daha ¢ok kendilerini
bu profesyonellerden farkli olarak diisinmek igin sosyallesirler ve bu da onlari daha kolay 6zdeslestirdikleri ve

daha 6zgecil hedefleri olan kisilerin galistigi alanlari tercih etmeye yonlendirir (Smith, vd., 2015).

Akran Gruplarinin Destek Eksikligi: Cinsiyet farkinin mutlaka sosyallesme ve klise tehdit uygulamalarindan
kaynaklanmadigini savunan arastirmacilar da vardir. Onlara gére STEM'deki cinsiyet farkinin, 6grencilerin
akademik deneyimlerinde akran gruplarinin oynadigi rolle dogrudan baglantili olduguna inanmaktadir (Crosnoe,
Riegle-Crumb, Field, Frank ve Muller, 2008; Raabe, Boda ve Stadtfeld, 2019). Ciinki STEM egitiminde kizlarin
Ozglveni, motivasyonu ve aidiyet duygusu “akran iklimi”nden etkilenmektedir (Leaper, Farkas ve Brown, 2012).
Akran iliskileri, 6zellikle ergenlik doneminde g¢ocuklarin inanglarini, davraniglarini, akademik basarisini ve
motivasyonunu etkiler (Nelson ve DeBacker, 2008). Furrer ve Skinner (2003)’e gbre akademik basariya deger

veren arkadaslari olan 6grencilerin matematige ve bilime deger vermeleri daha olasidir.

Benzer sekilde, bu konulari kizlar igin uygunsuz olarak goéren akranlara ve yakin gevreye sahip olan kizlarin da
STEM derslerini almama olasiligi daha yiiksektir (Robnett, 2013; Robnett ve Leaper, 2013). Ozellikle kiz akranlar,
kizlarin hem matematige hem de bilime olan ilgi ve glvenini 6nemli 6l¢liide etkilemektedir (Crosnoe, vd., 2008;
Rabenberg, 2013). Ornegin, Girl Scout’un (2012) yaptig bir calismada arastirmaya katilan kizlarin yarisindan
fazlasinin, kendi yaslarindaki kizlarin genellikle STEM'de bir kariyer diisinmedigini ve bu durumun kendilerinin
kariyer secimini de etkiledigini belirtmistir (Kamala, vd., 2012). Leaper ve digerleri (2012) kizlarin ileri

matematik ve fizik dersleri alma kararlarinin, kiz arkadaslarinin 6nceki yil bu konularda ne kadar basaril
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olduklarindan etkilendigini bulmustur. Bu durumu destekleyici olarak Rabenberg (2013) yaptigi calismasinda
kizlarin gogunlugunda STEM disi alanlari tercih etme egilimlerinin ortaya c¢ikmasinda STEM alanlarindaki
derslerin mevcuduna erkeklerin egemen olmasini ve 6zellikle siniflar ilerledikge bu sayisinin artmasi ve STEM

disi derslere katilimda kadin sayisinin egemen olmasinin dnemli etkenler oldugunu tespit etmistir.

Kizlar kendi akran grubunun pargasi olmaktan hoslanmakta ve akranlarinin bakis agisina goére “grup i¢i” algiyla
ortusmeyecek etkinliklere katilmaktansa akran gruplariyla benzer etkinliklere katilmayi tercih etmektedir.
Cunka kizlarin akran grubu iginde kabull, olumlu/olumsuz okul deneyimlerinin kilit 6lgtlerinden biridir.
Akranlardan algilanan destek, kizlara motivasyon duygusu verir ve kizlar STEM alanin da akademik basariyi

strdiirmenin 6nemini gérmelerine yardimci olur (Leaper, vd., 2012).

STEM Kadin Rol Model Eksikligi: Kizlarin kariyer ilgilerindeki cinsiyet farkliliklari, kadinlarin STEM alanlarda
yeterince temsil edilmemesinin de katkisi vardir (Blake-Beard, vd., 2011). Avrupa Komisyonu “Dijital
Sektorlerde Kadin Raporu”na gore kizlarin STEM ile ilgili alanlarda yiksekogrenimlerine devam etmemelerinin
sebeplerinden birinin de rol model eksikligi olabilecegi belirtiimektedir (Avrupa Komisyonu, 2019). Kizlarin
STEM meslek pozisyonlarda erkekleri gérme olasiliklari daha yiiksek oldugu icin bu durum kizlarda, kadinlarin
STEM alanlarina alinmadigi ve bu alanlarin erkeksi alanlar oldugu gibi bir algl yaratabilir (Barabino, vd., 2020).
Smitha ve Dengiz (2010) yaptigl arastirmada mihendislik fakiltelerinde kadin 6gretim Gyelerinin az olmasi

akademik kariyer dislinme egilimi olan kiz mihendislik 6grencilerinin cesaretlerini kirmaktadir.

Gottfredson, (2003) kariyer se¢imi yapacak bireyin, meslegin cinsiyet tipini meslegin prestijinden veya bireysel
¢ikarlardan daha yiiksek tuttugunu savunmaktadir. Alanyazindaki ¢alismalarda bir meslegin “eslesen cinsiyet
tipinin” kariyer secimi slirecinde belirleyici etkisi oldugunu dogrulanmistir (Howard, vd., 2011). Seker ve Capri
(2020) 6gretmen adayi kizlarin buyuk bir ¢ogunlugu cinsiyetine uygun bir meslek alani olmasi nedeniyle
Ogrenim gorduglu programi tercih ettigini tespit etmistir. Leslie, Cimpian, Meyer ve Freeland (2015) fizikgilerin
fizigi erkeksi bir meslek olarak gordiklerini ve bu goriisin diger disiplinlere kiyasla fizikte kadinlarin disik
temsili ile iliskili oldugunu bulmustur. Ayrica cesitli calismalarda, cocuklardan bir matematikgi veya bilim adami
gizmeleri istendiginde, kizlarin erkek figliranlari kadin figliranlara gore iki kati daha fazla ¢izdigi, erkeklerin ise
tiimu erkek figliran ve evrensel olarak genellikle laboratuvar 6nliglyle cizdigi gorilmektedir (Laubach, Crofford

ve Marek, 2012).

Ebeveyn Destek Eksikligi: Ebeveynlerin beklenti ve tavsiyeleri, kizlarin yiksekégrenim ve kariyer segimleri
Uzerinde erkeklere gore daha fazla etkiye sahiptir (Ardies, Dierickx ve van Strydonck, 2021; OECD, 2016;
Pehlivanli-Kadayif¢i 2018). Kizlarin evde erkeklere gore ¢ok fazla zaman gecgirmesi ve ebeveynlerin hala
yasitlarindan daha buyik bir etkiye sahip olmalari nedeniyle, ev hayati, kizlarin STEM alanlarina ve mesleklerine
ilgilerini sekillendirmede en énemli okul disi ortamdir (Gunderson, vd., 2012; Rabenberg, 2013;). Ozellikle
geleneksel degerlerin hakim oldugu aile yapisinda kadin ve erkeklere yonelik glicli kalip yargilari, onlarin
meslek se¢ciminde ya da belli bir alanda kariyer planlamasinda kizlar aleyhine daraltici bir etki, erkekler lehine

ise &zglrlikcl bir zemin hazirlayabilmektedir (Cetin-Giindiiz, Tarhan ve Kilig, 2015). ingiltere’de yapilan bir
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arastirmaya gore geleneksel aile modeli ve toplumsal cinsiyet kalip yargilarina sahip kizar arasinda fizik,

muhendislik ve teknoloji alanlarina yonelme egilimi oldukga diistktir (Dicke, vd., 2019).

Eccles (2015) arastirmasinda, ebeveynlerin tavsiyeleri, ¢ocuklarina aldiklari oyuncaklar ve gocuklarini gesitli
deneyimlere (elbise dikme, cocuk bakma, insa etme, araba tamir etme vb.) maruz birakma yoluyla ¢ocuklari
etkiledigi ortaya koymaktadir. Gunderson ve digerleri (2012) anne babalarin matematik becerisine iliskin
cinsiyet kliselerinin kizlarin matematik performansi Gzerine 6nemli etkiye sahip oldugunu bulmustur. Cheng ve
digerleri (2017) ise ebeveynlerin STEM hakkinda nasil distindiikleri (olumlu veya olumsuz), kizlarin matematik
ve teknoloji becerilerini ve performansini etkiledigini ve bu etkinin kizlari erkeklere gore iki kat daha fazla

etkiledigini ortaya koymustur.

Diger taraftan ebeveynlerin evde, bahcede ve iste sergiledikleri teknik beceriler de ¢ocuklarin STEM
performansi ve ilgisi ile pozitif yonde iligkilidir. Aile igi islerde genellikle babanin teknik bilgiye sahip oldugu
kabul edilir ve tamir isleri ugrasir, annenin teknik beceriden ve anlayistan yoksun varsayilir ve temizlik ve ¢cocuk
bakim isleri ugrasir (Eccles, 2015; Traphagen, Sammet ve Kekelis, 2020). Bu siregte ¢ocuklarinda anne
babalarina yardim etmesi beklenir, kizlar ev islerinde annelerini yardim ederken erkeklerde bahgede ve garajda
babalarina yardim etmektedir. ILO (2016) verilerine gére, diinyada kiz cocuklarin %15,8’i, oglan ¢ocuklarin ise
%8,2’si haftada 14 saatten fazla ev isi yapmaktadir. Ayica rapora gore yas artik¢a erkek ve kizlar arasindaki bu
oran kizlar aleyhine daha da artmaktadir. Bu baglamda aile igindeki cinsiyete dayal bu is boélimleri kizlarda
STEM alanlarinin toplumsal cinsiyete dayali ev i¢i rollerle uyusmayacagi ve bu nedenle is-yasam dengesizligi

ortaya cikacagi 6ngorisiine yol agmaktadir (Ardies, vd., 2021).

Ayrica anne babalarin cocuklarina aldiklari oyuncaklarda evdeki davranislarin paralelinde gergeklesmekte, erkek
cocuklarina babalarinin yaptigi islere benzer tamir gantalari, arabalar, kamyonlar, bloklar gibi oyuncaklar
alinmaktadir. Kizlar ise annelerin yaptigl gibi mutfak malzemelerinin minyatirleri, bebekler, oyuncak makyaj
malzemeleriyle daha ¢ok oynamaktadir (Eksi, 2017). Dogal olarak bu gibi teknik gézlem ve ugraslara kiguk
yaslardan itibaren erkeklerin asinalik gelistirmesi onlari kizlardan avantajli hale getirmektedir (Kollmayer,
Schultes, Schober, Hodosi ve Spiel, 2018). Moe, Jansen ve Pietsch (2018) bu gibi yonlendirmelerin, ileride
cocuklarin meslek secimlerinden hayata bakis agilarina kadar pek ¢ok alani muhtemel olarak etkileyecegini

belirtmektedir.

Ek olarak, ailelerin egitim diizeyi, sosyo-ekonomik diizeyi ve aile yapisi da 6nemli faktérlerdir; STEM
kariyerlerine sahip aile Uyelerinin mevcudiyetinin, kizlarin STEM c¢alismalarina yonelik arayislarini etkiledigi
gosterilmistir (Ardies vd., 2021; Tan, Calabrese, Kang ve O’Neill, 2013). Baska bir arastirma, yiksek egitimli
ebeveynlerin c¢ocuklarinin lisede daha fazla matematik ve fen dersi aldiklarini ve daha iyi performans
gosterdiklerini gostermistir (Simpkins, David-Kean ve Eccles, 2006). PISA (2015) raporu, Ekonomik, Sosyal ve
KaltGrel Durum Endeksi'ndeki bir birimlik artisin fen bilimlerinde 38 puan ve matematikte 37 puanlik bir artisla
sonuclandigini tespit etmistir (OECD, 2016). Ayrica ailenin etnik kokeni, evde kullanilan dil, gogmen statlisu ve

aile yapisi da kizlarin STEM'e katiimi ve performansi Uzerinde etkili olabilir. Bazi arastirmalar, gocmen
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ebeveynlerin ve bekar ebeveynlerin g¢ocuklarinin akademik agidan daha dezavantajli oldugunu ortaya

koymustur (Buschor, vd., 2014).

Ozetle; kizlarin STEM alanlarina katihmlarinin diisiik olmasinda, kizlara atfedilen toplumsal roller ve
beklentilerin etkisinin blyik oldugu gorilmektedir. Bu durum her zaman agik bir ayrimcilik bigiminde
yasanmasa da kizlarin STEM alanlarina katilma ya da katilmama kararlari toplumsal cinsiyet kalp yargilari ile
sekillenen bir sirectir. Kizlarin STEM alanina katiliminin nitelik ve nicelik boyutunda desteklenmesi igin egitim
sistemi dlizeyinde ele alinmasi gereken konular vardir ancak bu g¢alisma kapsaminda incelenen ve
degerlendirilen arastirma verileri i1siginda kizlarin STEM egitim alanlarina katiimini ve bu dizlemde egitim

hakkina esit sartlarda erisim saglayabilmeleri igin ev, okul ve kurs baglaminda 6gretim stratejiler sunulacaktir.
ikinci Alt Probleme Yénelik Bulgular: STEM Egitiminde Cinsiyet Esitsizligini Azaltacak Ogretim Stratejileri

Yapilan agiklamalardan anlasildigi tzere kizlarin buyuk bir kismi STEM kariyeriyle ilgilenmekte fakat gesitli
nedenlerden dolayl ¢ok azinin gelecekteki kariyer planlarinda STEM meslekleri yer almaktadir. Aslinda bu
durum kizlar igin ilgileri ve kariyer planlari arasinda kopri kurmak icin birgok firsatin oldugunu géstermektedir
(Bokova, 2017; Kamalaet vd., 2012; Nistor, vd., 2018). Ozellikle egitimciler, 6gretmenler ve ebeveynler 6grenme
ortami hazirlarken yukarida bahsedilen engelleri dikkat alirsa ve kizlarin STEM’i takip etmesinin bir yolu olarak
kullanirsa, kizlarin gelecekteki kariyer planlarinda daha ¢ok STEM alanlarinin ve mesleklerinin yer alacagi
disinilmektedir (Reinking ve Martin 2018). Kizlarin STEM alani takip strekliligi nasil saglanir baglaminda
alanyazin incelediginde ise birgok stratejinin yer aldigi ve 6zellikle spesifik 6gretim stratejilerinin cinsiyet farkini
azalttigini goéstermektedir (Baker, 2013; Kong vd., 2020; National Science Foundation [NSF], 2021; Nistor, vd.,
2018; OECD, 2016; Tas ve Bozkurt, 2020; World Bank, 2020; Zachmann, 2018 ). Bunlar, STEM ders igerigini
degistirme, rol modeller olusturma, STEM sayesinde fark yaratabileceklerini gésterme, STEM derslerinde
miihendislik uygulamalarina yer verme, akran destegi ve akran STEM 6grenme ortamlari gelistirme, STEM

mesleklerini tanitma, aile destedi ve ortaokulda daha ¢ok STEM vurgusu olarak siralanabilir.

STEM Ders lcerigini Degistirme: Kizlarin STEM derslerine katilimini saglamak icin ders iceriklerini erkek ve
kizlarin ortak deneyimledikleri olaylar (izerinden ele alinmasi olduk¢a 6nemlidir (Kelly, 2014; Reinking ve Martin
2018; Sanchez-Tapia, ve Alam, 2020; Zachmann, 2018). Ogretmenler derslerde hem erkeklerin hem de kizlarin
ilgisini cekecek ornekler kullanmasi gerekmektedir. Fen dersindeki bircok konu araba, ugak, top (genellikle
futbol topudur), kosucu atlet (bunlar genellikle erkektir) gibi erkeksi 6rnekler (izerinden islenmektedir. Bu
ornekler kizlarin kafasinda STEM'in 'erkeksi' konular oldugu ve bu alandaki yeteneginin dogustan
erkeklerinkinden daha diisiik oldugu distincesini ortaya cikarabilir (Makarova, vd., 2019; Mosatche, vd., 2013).
Bunun yerine herkesin bir tecriibesi oldugu kus, kedi, balik, ip, cember, kosucu (kiz) gibi 6rnekle tizerinden
konular ele alinabilir. Ornek olarak; hiz konusu genellikle arabalar (izerinden islenir, bunun yerine bir kusun

hareketi Gzerinden islenebilir (Bokova, 2017; Kelly, 2014).
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Diger taraftan kizlarin matematik veya fen bilimlerinde basaril olabileceklerini hissetmelerine yardimci olmanin
en iyi yollarindan bir de kisisellestirilmis projelerdir (European Commission, 2015; Veenstra, 2012).
Kisisellestirilmis projeler, geng¢ 6grencilerin STEM'e ilgi duymasinin ve kizlarin matematik veya fen bilimlerinde
basarili olabileceklerini hissetmelerine yardimci olmanin en iyi yollarindan biridir (Hyde, Else-Quest, Alibali,
Knuth ve Romberg, 2006; Wang ve Degol, 2017). Bu baglamda kizlarin STEM ile alakali ilgi alanlari kesfedilmeli
ve bu alanlarda kendi arastirmalarini yiritmeleri ve fikirlerini baskalariyla paylasmalari icin cesaretlendirmeli ve
hatta 6gretmenlerle birlikte ilgili projenin plani yapilmalidir (Bokova, 2017; European Commission, 2015). Ornek
olarak; kiz 6grenci biyolojiye merakli ise kolu olmayan g¢ocuklar igin basit malzemelerden robotik bir kol projesi
ilgiyi biyoteknolojik calismalara yonelmesine saglana bilir. Ya da, sanata meraki varsa atik kagittan hamur
yapilarak gesitli kemik veya iskelet sistem modelleri olusturulabilir. Veya sporcu ise, voleybol topuyla serbest

disme deneyleri tasarlayabilir (NSF, 2021).

Ayrica ders kitaplarinin igeriginin de degistirilmesi gerekebilir, cliinkii okul ders kitaplari dersin gorlintiisini
tasvir eder (Benavot, 2016; Good, vd., 2010). Bu baglamda akademik bir disiplinin cinsiyete dayali imaji
genclerin kariyer 6zlemleri lGzerinde énemli bir etkiye sahip oldugundan, okul konularinin imajinin elestirel bir
degerlendirmesi, kizlarin kariyer ufuklarinin cinsiyet imajina dayali sinirlamalarini asmanin bir yolu olarak
gorilebilir (Good, vd., 2010). Rubin, Bar ve Cohen (2003) 6gretim programlari yapilandirilirken, i) bayanlar
tarafindan yiritilen bilimsel ¢alisma 6rneklerine, ii) bilim insanlarinin toplumdaki roliine, iii) verilen bilim
insani drneklerinin belli bilim alanlarina yigilmamasina, iv) verilen bilim insani érneklerinin ¢alisma alanlarinin
laboratuvar ve disi ortamlarda olmasina, v) orneklerin bilimin diinya ¢apinda yapilan bir aktivite oldugunu
gdstermesine dikkat edilmesi gerektigini belirtmistir. Alanyazinda bu yén de calismalar bulunmaktadir; Ornek
olarak Meksika Halk Egitim Bakanligl tarafindan, cinsiyet esitligini ders kitaplarina ve 6gretim materyallerine
dahil etmek icin bir kilavuz gelistirmis ve kitaplardaki metin ve resimlerde esit sayida ve esit statliide kadin erkek
profesyonellere yer verecek sekilde revize edilmistir (Bokova, 2017). Good ve digerleri (2010) yaptigi bir
calismada ise, kadin bilim insanlarinin resimlerinin yer aldig1 kimya ders kitaplari ile yapilan kimya 6gretimin
yalnizca erkek resimlerini iceren ders kitaplari ile yapilan 6gretime gore kiz 6grencilerin performansini

artirmada daha etkili oldugunu bulmustur.

Diger taraftan Ogretim materyallerinin revizyonu uzun bir ¢alisma gerektirdiginden, 6gretmenlerin mevcut
O0gretim materyallerinde bulunan olasi cinsiyet kalip yargilarini elestirel olarak analiz etme ve ortadan kaldirmak
bir takim baska stratejileri kullanilmasi gerekebilir (Benavot, 2016; Good, vd., 2010). Bu baglamda sinif
materyallerine kadin matematikgilerin veya bilim insanlarin resimlerini eklemek ve kadinlarin bu konulardaki
basarilarini 6zetleyen bireysel veya grup c¢alismalari yaptirmak kizlarin neye ait oldugu konusundaki algilari

degistirebilir (Berwick, 2019).

Rol Modeller Olusturma: STEM ile ilgili bir kariyer segmede erkekler daha ¢ok i¢sel ve finansal nedenlerden
etkilendigi, kizlar ise hem cinslerinin yaptigi montorlikten daha c¢ok etkilendigi séylenebilir (Kolmos, vd., 2013).

Gelecekte STEM alanlarini tercih edecegi yoniinde goris belirten kizlarin rol model olarak sectikleri ebeveyn ve
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akraba ve 6gretmenlere bakildiginda bu rol modellerin ¢ogunlugunun kadin oldugu goériilmektedir (Gonzalez-
Pérez, vd., 2020, Halpern, Aronson, Reimer, Simpkins, Star ve Wentzel, 2007). Hughes (2015) ve Makarova ve
digerleri (2019) tarafindan yapilan arastirmalarda, kizlarin kendilerine benzeyen olumlu kadin STEM rol
modellerine maruz kaldiklarinda, STEM 06z vyeterliliklerinin ve ilgilerinin arttigini bulunmustur. Ayrica
alanyazinda kadin STEM rol modelleri ile etkilesime sahip olan kizlarin, 6z yeterliliklerinde artis oldugu, rol
modellere duyduklari bagllk ve bu dogrultuda kendini tanimlama yoluyla STEM kariyerlerine yénelik olumlu
tutumlara sahip olabilecegine yonelik agiklamalarda bulunmaktadir (Gonzalez-Pérez, vd., 2020; NSF, 2021;
Stout vd., 2011). Gonzélez-Pérez ve digerleri (2020) ortaokul kiz 6grencilerine kadin rol model miidahalesinin
matematikten zevk alma, matematige verilen 6nem, matematikte basari beklentileri ve kizlarin STEM'deki
istekleri Gzerinde olumlu ve anlaml bir etkisi oldugunu ve cinsiyet basmakaliplarin olumsuz bir etkisi oldugunu
tespit etmistir. Ayrica Gonzalez-Perez ve digerleri kadin rol model oturumlarinin cinsiyet basmakalip karsit
karakteri ne kadar yuksekse, kizlarin matematikte basari beklentileri ile STEM seg¢imi arasindaki iliskinin de o
kadar ylksek oldugunu ileri sirmastir. Bir baska calismada Levine, Serio, Radaram, Chaudhuri ve Talbert,
(2015) kimya yaz kampina katilan ortaokul kiz 6grencilerinin kadin bilim insanlari metorligiinde gerceklestirdigi
deney ve saha gezileri sonrasinda kizlarin bilimsel ¢alisma ve STEM ile ilgili kariyerleri siirdiirme konusundaki

ilgileri arttigini bulmustur.

Kizlari STEM'de basarili olmus kadin 6rneklerle tanistirmanin iki yolu vardir; ilk yol, calismalari ve icatlari ile fark
yaratmis STEM kadinlarini ders esnasinda tanitma (konu ile ilgili calismalar olanlari tanitma) veya bir ders
(hafta bir derste ¢ok cesitli STEM kadinlarini tanitma) olusturma seklinde olabilir. Buradaki dikkat edilecek
husus ise ilk olarak kizlarin yasadiklari toplumda taninmis ve uluslararasi toplumda sayginlik kazanmis bilim
kadinlarina yer verilmesi daha sonra diger STEM kadinlarina yer verilmesidir (Young, Rudman, Buettner ve

McLean, 2013).

Rol model olusturmanin ikinci yolu olarak arastirmalar, makaleler ve web siteleri gibi ¢ok cesitli kaynaklardan
gosterilen rol modellerin yani sira yerel STEM alanlarinda ¢alisan kadin profesyoneller ile tanisma etkinligi
olabilir (Young, vd., 2013). Kizlarin gelecekte hayal ettikleri mesleklerde kendilerini gérmeleri icin 6nemli kadin
bilim insanlarini tanitmak 6nemli olsa da, kedi yasadigi toplumdaki bir kadini tanimak meslek hayallerini daha
net bir hedef haline getirebilir. Diger taraftan bazen erisilemeyecek rol modeller géze korkutucu gelebilir, bu
nedenle 'siradan' kadinlari sergilemek genellikle daha giiclii ve gergekgi bir etki yaratabilir (Dasgupta ve Stout
2014). Ayrica kizlar, bu rollerdeki kadinlari gormeyi ve onlardan meslekleri hakkinda bilgi duymaya ne kadar ¢ok
alisirsa, meslekler onlara daha normal goriinecektir (Hughes, 2015; Makarova, vd., 2019). Bu durumda kiz
ogrencilerin ilgisini ¢ceken bir STEM alaninda ¢alisan, hikayelerini paylasabilecek ve hayata gegirebilecek kadin

profesyoneller derslere dahil edilebilir.

Ayrica yerel STEM kadin profesyonelleri STEM proje calismalarina mentor olarak dahil edebilir. Bu durum kizlar
icin erken bir akil hocasi bulmak, gliven olusturmak ve bunu kariyer memnuniyetine dénistiirmek icin harikalar

yaratabilir (Barabino, vd., 2020). Kizlarin bir kadin STEM profesyonel ile takim olusturmasi, 6zellikle kadinlar igin
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uygun goriilmeyen STEM alanlarinin birinde ¢alisan bir kadin profesyonelle, blylk faydalar saglayabilecek bir
kariyer stratejisidir (Kelly, 2014; Tricco vd., 2017; Veenstra, 2012; Zachmann, 2018). Boston Bilim Mizesi
tarafindan gelistirilen, Eengineering is Elemantry programinda ¢ocuklarla yiritilen atélye ¢alismalarinda, kadin
bilim insanlari ve muhendisleri montor olarak gorev almaktadir (Massachusetts Department of Education-
MDOE, 2013). Bir¢cok calismada STEM alaninda basarili kadinlarin ¢ogu, mentorlarin kariyer hedeflerine

ulasmalarina 6nemli 6lgtide yardimci oldugunu belirtmektedir (Kolmos, vd., 2013).

STEM Sayesinde Fark Yaratabileceklerini G6sterme: STEM alanlarina ilgi duyan veya duymayan kizlarin birgogu
diinya da bir fark yaratma arzusuna sahiptir (Mosatche, vd., 2013; Tricco, vd., 2017). Geleneksel olarak kizlar bu
fark yaratmayi, islerin yapilma seklini degistirmek, cevreyi iyilestirmek, insanlari daha saglkli hale getirmek veya
hayati daha verimli hale getirmek seklinde tasavvur etmektedir. Diger taraftan kizlar bunlari gerceklestirmek
icin genellikle teknoloji ve bilimsel uzmanhgl kullanan kariyerlerle degil de tip, biyolog, 6gretmenlik gibi
insanlarla galisan kariyerleri kullanmayi distinmektedir (OECD, 2016; Sanchez-Tapia ve Alam, 2020; Su, vd.,
2009).

Okullarda kizlara teknolojik ve muhendislik uygulamalar sayesinde insani yardimin yapilana bilenecegi
gdstermek bu durumu tersine gevrile bilir (Barabino, vd., 2020; Bokova, 2017; Reinking ve Martin 2018). Ornek
olarak 6gretmen ve ebeveyn veya STEM profesyoneli esliginde kizlar bireysel veya grup olarak duymayan
insanlar icin konusmay! yaziya ceviren telefon, felaketlerde kaybolan insanlari bulmak icin arama kurtarma
robotu, kolu olmayan insanlar icin yapay robot kol, gormeyen insanlar icin sensorli kemer, ylriyemeyen
insanlar icin fonksiyonel sandalye gibi cesitli projeler yapabilir (Gibbs, 2020). Unicef tarafinda organize edilen
kizlara yonelik iki yilhk “Afghan Dreamers” programi kapsaminda 14 ila 17 yagslari arasindaki bes 6grenciden
olugsan Afgan Kiz Robot Takimi atik motor ve akii pargalarini kullanarak COVID-19 hastalarin nefes almasina
yardimci olmak icin kullanilan kendi kendine sisen plastik bir kese olan “Ambu cihazi (bir ¢esit solunum cihazi)”

gelistirmistir (Gibbs, 2020).

Kizlarin mahendislik ve teknoloji ile diinyada fark yaratacaklarini gostermek icin diger bir yol olarak patent
sahibi kadinlar 6rnek vermek gosterilebilir (Gonzélez-Pérez, vd., 2020). 1882 yilinda Titanik kazasinda bogularak
olen insanlardan etkilenip yanmaz, katlanabilir ve daha glivenli bir sal modeli tasarlayan ve patentini alan Maria
Kenny iyi ornek gosterilebilir. Ya da tekstilden ayakkabiya, araba motorunun pargalarindan ev esyalarina kadar
toplam 26 farkli Griin icat ederek patentleri bir bir toplayan Margaret Knight’tan bahsede bilir. Ayrica kizlarin bu
gibi fark yaratan buluslari kadinlarin teknik becerilerini kullanarak icat ettigini fark etmesi, onlarin bir seyleri icat
etmek icin ara¢ kullanimini yani teknik motivasyonunu yiikseltecek ve STEM alanlarina motivasyonunu

artiracaktir (Barabino, vd., 2020).

Diger taraftan kadinlari bulus yapmaya yonlendiren organizasyonlarin diizenledigi fuar veya yarismalari takip
etmeleri ve katilmalari igin kiz 6grenciler tesvik edilebilir (Tricco, vd., 2017). Dinya Fikri Miilkiyet Teskilati
(WIPO) destegi ile “Uluslararasi Kadin Buluscular Fuar”i, Loreal Foundation tarafindan organize edilen “For

Ill

Women in Science Festival” gibi organizasyonlara cevrimici veya ylz ylize katilabilir. Bu gibi aktivitelere
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katilmak kizlarin hemcinslerini rol model olarak almalarini ve yaptiklari arastirmalarla dinyada farkindahk
yapabilecegini fark etmelerini saglayacaktir. Bu farkindalik kiz 6grencilere kazandirildiktan sonra kizlarin kendi
ilgileri dogrultusunda mihendislik tasarima dayali bir proje yiritmeleri onlari STEM alanina daha ¢ok ¢ekecegi

disinilmektedir.

STEM Derslerinde Miihendislik Uygulamalarina Yer Verme: Ogrencileri STEM alanindaki mesleklere hazirlamak
icin disiplinler arasi ve tasarima dayali pedagojik uygulamalarin STEM derslerine dahil edilmesi gerekmektedir
(Ayar, 2016; Christensen ve Knezek, 2017; Sagat ve Karakus, 2020). Cepni ve Ormanci (2017) STEM alanina
yonelik mesleklere talebin giderek azalmasinin en énemli sebeplerinden birinin STEM alanlarindan biri olan
muhendislik alaninin bireylere sadece yiliksekdgrenimde verilmesini gostermektedir. Ulusal Mduhendislik
Akademisi (NAE) ve Ulusal Arastirma Kurulu (NRC) tarafindan 2009 yilinda yayinlanan "K-12 Egitiminde
Muhendislik: Durumun Anlasilmasi ve Beklentilerin Karsilanmasi" adli raporda, mihendislik disiplininin ortaokul
diizeyinde yer almasinin 6grencilerinin fen ve matematik alanindaki basarilarinin artmasinda, mihendislik ve
muhendislerin isleri ile ilgili farkindaliklarinin ve tasarima yonelik becerilerinin gelismesinde 6nemli katkilar

saglayacagi belirtilmistir.

Muhendislik tasarim odakli 6grenme kizlara STEM 6grenimine ve kariyer firsatlarina tesvik etme potansiyeli
nedeniyle llke egitim kurumlari arasinda biyik ilgi géren bir 6gretim yaklasimdir (Demetry ve Sontgerath,
2017; izgi ve Kalayci, 2020; Liu, vd., 2014; Veenstra, 2012). Girls Who Code kurulusu diinyanin farkl
bolgelerindeki kizlara yonelik olarak teknoloji ve miihendislik tabanh okul sonrasi kullip veya yaz programlari
diizenlemekte ve bu programa sayesinde ¢ok sayida kiz 6grenci tniversitelerin STEM alanlarina kayit olmaktadir
(Hyllegard, Ogle ve Diddi, 2019). Benzer olarak Worcester Polytechnic Institute [WPI] enstitlisii de uzun
yillardan beri ortaokul kiz 6grencileri i¢cin muhendislik odakli STEM yaz kamplari organize etmekte ve bu
programa katilan kiz 6grencilerin bliyik ¢cogunlugu daha sonra ki yillarda yiiksekdgretimlerinde teknoloji ve
muhendislik alanlarina tercih etmektedir (Demetry ve Sontgerath, 2017). Ayrica alanyazinda “Engineering is
Elemantary”, “Girls in Engineering, Mathematics and Science- GEMS”, “Techbridge Girls”, “EngineerGirl”, “Prof.

Aziz Sancar Kiz Cocuklari icin STEM Kamplari Projesi” gibi bircok miihendislik tasarim odakli bircok proje

bulunmaktadir

Muhendisligin entegre edildigi 6grenme ortami kizlarin gercek yasam problemlerine ¢6ziim lretme ve uygun
tasarimi yapma, malzeme se¢gme ve dogru insa etme gibi hem teknik hem de merak etme, problem ¢6zme,
mantikli ve yaratici disinme, iletisim becerisi ve takim halinde galisabilme becerisi gibi teknik olmayan beceri
ve egilimlerini kullanmasini saglar (Levine, vd., 2015). Kizlar bu 6grenme ortami icerisinde mihendislikle ilgili
isaretler, gizimler yapma ya da bazi araglar kullanma firsatlari bulur (Capobianco, Yu ve French, 2015).
Arastirmalar mihendislik deneyimi yasayan kizlarin STEM 06z yeterliklerinin ve ilgilerinin arttigi ve STEM
alanindaki meslek bilinci gelistigini gostermektedir (Demetry ve Sontgerath, 2017; Veenstra, 2012). Koch ve
digerleri (2010) arastirmalarinda mihendislik tasarima dayali STEM programina katilan kizlarin STEM'e

alanlarindaki basari beklentilerinin ve STEM kariyerlerine iliskin tutumlarinin artirdigini tespit etmistir. Hayden,
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Ouyang, Scinski, Olszewski ve Bielefeldt (2011) arastirmalarinda tasarima dayali STEM egitimin sonunda,
kizlarin gogunlugunun miihendislik gibi STEM konularinda kendilerine daha fazla glivendigini ve daha olumlu bir
anlayisa sahip oldugunu tespit etmistir. Benzer olarak Christensen ve Knezek (2017) de Middle Schoolers Out to
Save the World (MSOSW) projesi kapsaminda STEM egitimi sirecinde ortaokul kiz 6grencilerin STEM

disiplinlerine ve STEM kariyerine olan ilgilerinin artigini belirlemistir.

Ayrica mihendislik tasarim sireci kizlarin gesitli arag, gere¢ ve malzeme kullaniimasina da olanak sagladigi igin
malzeme bilgisi ve teknik beceriler kazandirmaktadir (Moustache, Nieves, Kekelis ve Lawner, 2013). Kizlar gesitli
nedenlerden (oyuncaklar, annelerin teknik beceri eksikligi vb.) dolayi ergenlik dénemine gelinceye kadar teknik
becerileri tam olarak kazandiklari séylenemez. Halverson (2011) kizlarin arag-gere¢ kullanma kabiliyetine
duyduklari gtiven eksikliginin de STEM mesleklerine ilgi duymada 6nemli bir engel olarak géstermektedir. Diger
taraftan mihendislik tasarim sirecinde kiz 6grencilerin ¢ok sayida cesitli materyal kullanmasi ve kullanim
sirasinda birgok duyularini harekete gegirmesi malzeme kullanma kabiliyetine duydugu guiven eksikliginin
ortadan kalkmasina veya azalmasina 6nemli bir katki saglayacaktir. Ciftgi (2019) yaptigi calismada mihendislik
tasarim uygulamalarinin kiz ¢ocuklarinin malzeme tanima ve kullanma bilgi ve becerisini artirdigini ve bu

bilginin STEM mesleklerine daha ¢ok tercih etmelerine katki sagladigini bulmustur.

Diger taraftan kizlarin su sistemi tasarlamak, yagmur ormanlarini kurtarmak veya suglari ¢ézmek igin DNA'yi
kullanmak gibi cevre ve toplumla ilgili problemleri ¢ozmekten olduk¢a hoslandigl distunuldiigiinde ginliik
yasamdaki problemlerle baslayan bir mihendislik tasarim sireci kizlarin STEM alanlarina ilgisini daha ok
artiracaktir (Christensen ve Knezek, 2017; OECD, 2016). Cornell Universitesi Esitsizlik Arastirmalari Merkezi
tarafindan yapilan bir arastirmada c¢evre sorunlarinin ele alindigi ve bu sorunlara ¢dzimler Uretildigi bir proje
tabanh STEM egitiminin kizlarin mihendislik ve teknoloji alanlarinda meslek sahibi olma isteklerinin arttig

tespit edilmistir (Glaser, 2017).

Bu baglamda muhendislik uygulamalari, kizlarin fark yaratma, is birligi yapma ve insanlara yardim etme
hayallerini gerceklestirmelerine ve ayni zamanda toplumdaki statiilerini iyilestirmelerine yardim eden bir alan

olarak STEM egitimine entegre edilmesi gerekmektedir (Europen Parliamnet, 2020).

Akran Deste§i ve Akran STEM Odrenme Ortamlari Gelistirme: Kizlarin STEM alanlarina ve mesleklerine
farkindaligi olusturmada kendi akran grubunun destegini aldig1 bir 6grenme ortaminin olusturmasi da oldukca
etkili bir stratejidir (Pinkard, Erete, Martin ve deRoyston, 2017; Robnett ve Leaper, 2013). Arastirmalar, yiiksek
matematik ve fen basarisini tesvik eden, destekleyen veya 6rnekleyen akran gruplari olan genglerin daha fazla
matematik dersi alma olasiliklarinin daha yiksek oldugunu (Crosnoe vd., 2008; Riegle-Crumb, Moore ve
Buontempo 2017), daha yiliksek matematik ve fen motivasyonuna sahip olduklarini (Leaper vd., 2012) ve
kendilerini gelecegin bilim adamlari olarak gérme olasiliklarinin daha yliksek oldugunu gostermektedir (Riegle-
Crumb, vd., 2017). Ayrica bu tir ortamlarin kizlarin STEM'deki yetersiz temsilinin yarattigi kendine glven
eksikligini azalttig1 (Leaper, 2014), akran baskisini ve cinsiyet onyargisinin etkilerini azalttigi (Hughes, 2015;

Wang, vd., 2013) ve yiiksekdgretimde STEM Kkariyerlerini tercih etme olasiligini arttirdigi (Dubetz ve Wilson,
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2013) yonlnde alanyazinda agiklamalar da bulunmaktadir. Akran iliskileri erkekler ve kizlar igin oldukga tutarli
olsa da, akran iliskileri ile ilgili olarak kizlarin matematik ve fen davranislari ve inanglari arasinda biraz daha

glcli bir iliski bulunma egilimindedir (Crosnoe, vd., 2008).

Diger taraftan Blake-Beard ve digerleri (2011) ve Dasgupta ve Stout (2014) gibi arastirmacilarin yaptiklari
calismalarda erkek sayisi fazla oldugu etkinlik ortamlarinda kizlarin ¢ok fazla katilim géstermedigi ve bu alana
kendilerini ait hissetmedigi gibi agiklamalarinda yer aldig1 gorilmektedir. Bu baglamda okullardaki siniflar da
sadece kizlardan ve sadece erkeklerden olusan gruplarla projeler ve etkinlikler yiriitmek ¢ok cesitli nedenler
dolayl pek uygun bir yaklasim gortlmeyebilir, buna karsin okul sonrasi kiz STEM kulibi veya kiz STEM yaz
kamplari bir alternatif bir yaklagim olabilir (Levine, vd., 2015; Veenstra, 2012). Ornek olarak; 2000 yilinda
Chabot Uzay ve Bilim Merkezi tarafindan Ulusal Bilim Vakfi'nin hibesiyle baslatilan Techbridge Girls projesi, 5-
12. siniflardaki kizlara uygulamali projeler, kariyer arastirmasi ve bilim ve mihendislik alaninda akademik ve
kariyer rehberligi iceren gesitli okul sonrasi ve yaz programlari sunmaktadir. Techbridge Girls proje biinyesinde
birgok farkli tema etrafinda etkinlikler diizenlenmektedir; drnek olarak elektrik miihendisligi temali bir yaz
kampinda kizlar uzman kadin elektrik mihendisler esliginde giines enerijili lambalar ve bu lambalarin kontroli
icin ardino programi kullanarak cesitli akis semalar tasarlamaktadir. Ayrica kizlar bu tasarimda lehimle,
vidalama, kesme, yapistirma gibi teknik becerilerini de kullanmaktadir (Mosatche, vd., 2013). Diger bir projeye
ornek olarak iki kadin egitimci akademisyen olan Dubetz ve Wilson (2013) tarafindan altinci sinif kiz
ogrencilerine yonelik gelistirilen Girls in Engineering, Mathematics and Science- GEMS projesi gosterilebilir.
GEMS atolyelerinde etkinlik tasarimcisi ve mentor olarak kadin egitimciler ve 6gretim asistani olarak kadin
lisans ve ylksek lisans 6grencilerini gérev almaktadir. Proje blinyesinde su aritma, mancinik, gl yapistirici,
kalp kapacigl, bisiklet kaski gibi tasarimlar ve agri kesicilerin incelenmesi, parmak izi inceleme, barut tozu
inceleme, DNA Elktroflez (nukleik asitlerin ayristiriimasi) gibi hesaplama calismalarinin yer aldigi ¢ok ilging

atolye etkinlikleri bulunmaktadir.

Kizlarin STEM'i kesfetmeleri i¢in olumlu ve 6zel ortamlar yaratan okul disi STEM 6grenme ortamlarinin yénelik
daha fazla ¢alismanin yiritilmesi cinsiyet farkini kapatmada daha fazla yardimci olacagi asikardir. Bu durumda
Ogretmeler ve anne babalar STEM temelinde uluslararasi, ulusal veya yerel cercevede faaliyet gdsteren
organizasyonlara Uye olarak kiz 6grencilerinin kurs ve projelere katilmasi ici tesvik edebilir. Ayrica 6gretmenler
kendileri de bu gibi programlari ¢evrelerindeki STEM egitim uzmanlari ve STEM profesorleri ile isbirligi yaparak
diizenleyebilir (Hyllegard, vd., 2019). Ornek olarak; Harriet Fulbright Institute’un Prof. Aziz Sancar Kiz Cocuklari
icin STEM Kamplari Projesi, (2016) 6zellikle kiz gocuklari icin STEM egitiminin énemini vurgulamak ve STEM
egitimine iliskin toplumsal cinsiyet algilarini olumlu yonde desteklemek igin tasarima dayali STEM etkinliklerinin
yer aldigi bir projedir. Diger bir proje KizCode (2016) projesidir; proje kapsaminda ortaokul kiz 6grencilerin 21.
ylzyil becerilerinin gelismesi ve STEM mesleklerine karsi farkindaligi artmasi kadin mihendisler rehberliginde
ortaokul kiz 6grencilerine maker, kodlama, robotik, tasarim odakli Griin gelistirme teknikleri gibi egitimler

verilmektedir. “Kizlar Bilimle Ugrasiyor (2019)”, “Benim Agim STEAM Agim (2019)” benzer diger projelerdir.
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STEM Kariyerlerini Tanitma: Kizlarin STEM ile ilgili kariyerlerle ilgili tavsiye ve bilgilere erken yaslarda ve siklkla
erismeleri saglanmalidir (NFS, 2021; Tenenbaum 2009). Kariyer segenekleri konusunda meslek farkindahk
eksikliginin kizlarin STEM'e katiliminin éniinde bir engel oldugu ve kariyer bilgisinin egitimin bir pargasi olmasi
ybniinde alanyazinda bulgular bulunmaktadir (Koch, vd., 2010). Tirkiye’de STEM Alanindaki Toplumsal Cinsiyet
Esitsizlikleri Arastirma ve izleme Raporu (2019)'na gére kizlarin STEM alanlarini tanimasi ile bu alanda meslek

secme istegi arasinda gicla bir iliski vardir (Tas ve Bozkurt, 2020).

Ogretmenler ve aileler erken yaslardan itibaren kiz gocuklarina STEM konulari ve STEM kariyerleri hakkinda
diizenli gorusmeler yapabilir. Boylece meslekler hakkinda bilgi paylasimi kizlarin 6gretmenleri, aileleri ve
arkadaslariyla devam eden konusmalarini bir pargasi haline gelir. Bu sekilde kizlar okulda ilerlerken, ders
sectikce ve sonunda lniversite ve kariyer hakkinda segimler yaparken, STEM onlarin hep radarinda olur (Leman
Skipper, Watling ve Rutland, 2016). Beasley ve Fisher (2012) STEM alanlarinda kadinlarin ayrimci davranisi
hissetme ve stereotip kaygl diizeylerini ifade etme olasiiginin erkeklerden daha yiiksek oldugu ifade
edilmektedir. Bu baglamda STEM hakkinda bilgi paylasimi, sorular sorma ve STEM hakkindaki duygulari
paylasma gibi kizlarla gayri resmi konusmalar verilen STEM egitiminin rutin ve normal bir parcasi haline

getirilmelidir (Koch, vd., 2010).

Ogretmenler ve ebeveynler kiz 6grencileri ile yaptiklari gériismelerde; kizlarin STEM mesleklerinde yer almalari
halinde gelecekteki kizlar igin bir rol model olarak hizmet ediyor olacaklari ve daha fazla kizin STEM alanlarina
girmesine yardimci olan erdemli bir dongli yaratacaklari vurgulanabilir (Barabino, vd., 2020; Kong, vd., 2020;
Mosatche vd., 2013). Ayrica bu gorismelerde kizlarin STEM derecesine sahip kisiler olmasi, ¢ok cesitli yliksek
Ucretli kariyer seceneklerine sahip olmasini saglayacagi ve bunun da erkeklerle kadinlar arasindaki sosyal stati

farkinin kapanmasina yardimci olacagi tzerinde durulabilir (Wang ve Degol, 2017).

STEM meslekleri kizlarin kendilerine 6zgl istek ve ihtiya¢ karsilamalarini saglamada 6nemli bir arag oldugu
Uizerinde de tartisilabilir (Hill vd., 2010). Ozellikle kizlarin bilim insanlari ve miihendislerin karsilasilan sorunlari
arastirdigl ve ¢ozumler Urettigi ve yasami verimli kilacak Grlnler gelistirdigi hatirlatilarak eger kadinlar bu
Urlinlerin tasariminda yer almadiginda kadinlara 6zgi ihtiyaglar ve arzular gozden kagacagindan bahsedilmelidir
(Hill, Corbett ve St Rose, 2010; Zacharias, vd., 2020). Ayrica, tiim bu gérismelerde kizlarin STEM mesleklerinde
yer almasinin yetenekli is glici havuzunu blyitecegi ve isletmelerin daha yetenekli insanlari ise alma sansina

sahip olacagi ve Ulkedeki yasam standardinin artacagindan bahsedilmelidir.

Aile Katihmini Saglama: Kiz ¢ocuklarinin STEM kars! ilgilerini artirmak ve STEM ilgili kariyerleri takibi tesvik
etmek ve kolaylastirmak icin aile destegi STEM egitiminin bir pargasi haline getirmelidir (Gunderson, vd., 2012;
Rabenberg, 2013; Traphagen, vd., 2020). Diger taraftan ebeveynlerin, kiz ¢ocuklarinin STEM 6greniminde
onemli bir rol oynamasi icin STEM uzmani olmasi sart degildir, ebeveynlerin destekleyici bir anlayisa sahip
olmasi kizlar i¢cin 6nemli bir motivasyon aracidir (Bokova, 2017; Kamala, vd., 2012). Ayrica egitim kuruluslari
veya Ogretmenler destekleyici etkinlikler tasarlayarak ebeveynlerin kizlarina rehberlik yapmasina yardim

edebilir (Kamala, vd., 2012; Rabenberg, 2013). Ornek olarak; STEM Next Foundation ailelerin ¢ocuklarinin
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STEM'e katilimini desteklemeleri ve gocuklarinin hentiiz kesfedilmemis yeteneklerini harekete gegirmeleri igin

“Family Engagement Project (2017)”ni gelistirmistir (Traphagen, vd., 2020).
Ebeveynlerin kizlariyla birlikte yapacagi aktiviteler 6rnek olarak;

Ebeveynler evde kizlariyla birlikte basit tasarim ve deneyler yapabilir (Gibbs, 2020; Traphagen, vd., 2020).
Ornek olarak Engineering is Elementary —EIiE programi kapsaminda ailelerin gocuklari ile STEM etkinlikleri
yapmalari igin “Evde Muhendislik” kitapgigl yayinlamis ve programin web sayfasindan cesitli etkinlik 6rnekleri
yer almaktadir. Maltese ve Tai (2011) ebeveynlerin ¢ocuklara okul digsinda bilimle ile ilgili etkinlikler yoluyla
erken deneyim vyasatmalari, onlarin bilimsel becerilerini gelistirmelerinde o6nemli bir rol oynadigini

belirtmektedir.

Ayrica ebeveynler kizlarina STEM uygulamalarini giinlik hayattan oOrneklerle destekleyerek o6gretebilir
(Gunderson, vd., 2012; Rabenberg, 2013). Bu strateji kizlarin STEM alanlarina karsi merak ve ilgilerinin devam
etmesini saglar. Ailelerin bu siurecte aktif bir sekilde rol alabilmeleri igin kizlari birlikte okul sonrasi STEM
kurslarina katilmalari, onlara 6nemli bir destek saglar Traphagen, vd., 2020). Ornek olarak; Techbridge Girls ve
Girls Scout kurumlar gesitli projeler kapsaminda kizlarin ebeveynleri ile birlikte katilacaklari okul sonrasi
programlar ve yaz kurslari diizenlenmektedir. Bu kurslarda uzman rehberliginde kizlar anne babalari birlikte
meslek tanitim seminerlerine, cesitli arastirmalara, deneyler ve tasarim uygulamalarina katilmaktadir

(Mosatche, vd., 2013).

Ebeveynler kizlariyla birlikte bilim merkezlerine gidebilir (Kamala vd., 2012). Cocuklarin sergi ve miize gibi bilim
merkezlerini ziyaret etmesi ve orada bir takim atdlye ¢alismalarina katilmasi STEM karsi ilgi gelistirmenin énemli
bir yolu olarak kabul edilir (Traphagen, vd., 2020). Okul disi STEM 6grenimi yalnizca ilgiyi gelistirmeye yardimci
olmakla kalmayip ayni zamanda deneyim, beceri, tutum ve STEM Kkariyerlerine katilma arzusu saglamaktadir
(Ayar, 2016, Mills ve Katzman, 2015). Bu nedenle, okul disi STEM egitimin bir pargasi olarak ebeveynler

cocuklarini mizelere ve diger okul disi 68renme ortamlarina getirmelidir (Bokova, 2017).

Ebeveynler kizlarina STEM odakli medya yayinlari temin edebilir (Arooba, 2015). Televizyon, dergi ve kitap gibi
medya yayinlari 6grencilere STEM kdiltirinin kazandirmada 6énemli kaynaklardir (Smith, vd., 2015). Ebeveynler
kizlarina bu kiltlri kazandirmak i¢in onlarin merak ve yeteneklerini dikkate alarak STEM okuma materyalleri ve
izleme programlari saglamali veya 6nermelidir. Ayrica aileler kiz ¢ocuklarinin STEM alaninda ¢alisan kadin
figlirleri gormeleri ve tanimalari igin yazili ve gorsel medyadan da yer alan yayinlari takip etmesi igin tesvik
etmelidir (Arooba, 2015). STEM ilgili yayinlari takip silireci ebeveynlerin ve kizlarin evde STEM konularini

karsilikli olarak tartismalarina ve STEM kdltirlerinin gelismesine saglayacaktir (Mills ve Katzman, 2015).

Anne ve babalar ev islerinde cinsiyete dayali is ayrimindan kaginabilir. Anne ve babalar hem kendileri igin hem
de gocuklari igin cinsiyete dayali is yapma ayrimindan kaginmalidir (Cheng, vd., 2017, Hoferichter ve Raufelder,
2019). Cinsiyete dayali is bolimleri kizlarda STEM alanlarinin toplumsal cinsiyete dayali ev ici rollerle

uyusmayacagl ve bu nedenle is-yasam dengesizligi ortaya ¢ikacagl 6ngorisiine yol agmaktadir (Pehlivan
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Kadayif¢i ve Gedik 2016). Bu 6n yarglyl ortadan kaldirmak igin baba ev de anneye ¢ocuk bakimi, temizlik,
alisveris gibi islerde yardim etmeli annede babaya yardim olarak evdeki tamir isleri, arabayi tamir etme,
bahgeyle ugrasma, teknolojik araglar satin alma, bitge gibi isleri girismelidir. Anneler ve babalar bu isleri

yaparken de erkek ve kiz gocuklari ile birlikte yapmalidir (Hoferichter ve Raufelder, 2019).

Ebeveynler kizlarina STEM odakli oyuncaklar alabilirler. Ebeveynlerin kizlarini inga etme ve tasarim odakli
oyuncaklari tercih etmeye ydnlendirmesi veya onlarin igin satin almasi kizlarin STEM alanina iligskin algilarini
degistirmek i¢in harika bir yoldur (Ayar, 206; Kollmayer, vd., 2018; Moe, vd., 2018; Sammet ve Kekelis, 2016.).
Oyuncak sirketi olan Argos tarafindan yapilan arastirmada, mimarlar ve tasarimcilar gibi tasarim odakh islerde
calisan yetiskinlerin %60'indan fazlasinin, ¢ocukken yapi blok yapi taslariyla oynamaktan keyif aldiklarini
muhasebeciler ve bankacilar gibi matematikle ilgili rollerde g¢alisanlari %66’nin ise bulmacalari tercih ettiklerini
tespit etmistir (Barford, 2014). Bir baska ¢alismada ise Cech (2005) kiz miihendis 6grencilerin yarisindan fazlasi
¢ocukken oynadiklari oyuncaklarin miihendislik segimlerini dogrudan etkiledigini tespit etmistir. Bu baglamda
ebeveynler kizlarinin STEM alalariyla ilgilenmelerini saglamak igin insa etme ve tasarim odakli Fishertecnic,
Lego, Goldie Blox gibi setler satin almalidir. Bu tiir oyuncaklar kizlara bilim ve matematik becerilerini
gelistirmelerine elestirel dislinme ve mihendislik ilkelerini anlamlarina katki saglar (Cech, 2005; Sammet ve

Kekelis, 2016; Shillabeer ve Jackson, 2013).

Miidahale igcin Onemli Bir Zaman Olarak Ortaokul: Lise, matematik agirlikh kariyer ydriingeleri olusturmak ve
Universitede STEM alanlarina kaydolmak igin 6n kosul olusturmasi bakimindan olduk¢a 6nemli bir donemdir,
ozellikle de genglerin ilgilerini ceken dersleri secme konusunda daha fazla 6zgiirlige sahiptir (Hill, vd., 2010;
Tan, Calabrese, Kang ve O’Neill, 2013). Fakat lise donemi geng kizlarin STEM alanlarina ve kariyerlerine katilma
veya katilmama egilimini etkileyen faktorleri ayirt etmek ve dizeltmek etmek icin ¢cok geg bir donem olabilir
(Ertl, vd., 2017; German, Taheri ve He, 2017). Kadinlarin STEM alan ve kariyer se¢imlerini olumsuz etkileyen
zayIf bilim kimligi, matematikte dusuk oz-yeterlik, cinsiyet kliseleri, rol model eksikligi, STEM kariyerlerinin
algilanmasi ile kisisel degerler arasindaki uyumsuzluk ve STEM konularina disik ilgi gibi faktorlerin
¢ogunlugunun hayatlarinin daha ¢ok ergenlik (ortaokul) déneminde sekillenmeye baslamaktadir (Ertl, vd., 2017;
German, vd., 2017). Genglerin STEM ilgisini etkileyen akran kabuli 6zellikle ergenlikte merkezi bir endisedir ve
kiz 6grencilerinin hem cins arkadaslarinin STEM ilgisi, onlarin STEM takip etme egilimini dnemli derecede
etkilemektedir (Dasgupta ve Stout, 2014). Ayrica etrafini olaylar ve dlslinceleri daha ¢ok sorguladigi bu
donemde, genc kizlar STEM kariyerlerinin “onlar i¢in olmadigini” daha ¢ok hissetmekte ve farkina varmaktadir
(Ertl, vd., 2017). Ertl ve digerleri (2017) Universite kiz 6grencileri yirittigl calismada, kizlarin ortaokuldaki

deneyimlerinin, Gniversiteye ulasirken STEM benlik kavramlari tizerinde 6nemli bir etkisi oldugunu belirlemistir.

Amerikan Universiteli Kadinlar Dernegi (AAUW)] geng kizlarin STEM kariyerlerine karsi ilgi kaybi ve olumsuz
tutum sergilemeleri, ortaokulun ilk yillarinda itibaren kok saldigini ve hizla ilerledigini vurgulamaktadir (Hill, vd.,
2010). VanlLeuvan (2004), kizlarin matematik ve fen bilimlerine olan ilgilerinin ortaokul ve lise arasinda yaklasik

%15 oraninda distiiglint ortaya koymaktadir. Heaverlo ve digerleri (2013) ise kizlarda STEM konularinda distk
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guven ve 6z yeterlilik, altinci siniftan itibaren olustugunu belirtmektedir. Bu baglamda, ortaokul dénemi kizlarin

STEM kimlik gelisimi agisindan son derece 6nemli bir zaman dilimi oldugu séylenebilir.

Ortaokulda ders seciminde ¢ok az segenekler olmasina ragmen, bu dénemde kizlarin ilgi alanlari ve kimlikleri
Gzerine insa edilecek STEM 06grenim programlari kizlarin STEM ilgi, bilgi ve 6zgliven gelisimlerinin yani sira
STEM'deki kapsayicilik hakkindaki inanglarinin artmasini saglayacaktir (Su, vd., 2009). Ayrica geng kizlar bir
seyler yapmayi ve tasarlamayi genellikle estetik veya kisisel ifade perspektifinden yaklastigi icin 6zellikle bu
programlarin hem bu perspektifti hem de inovatif disinme, elestirel diisinme ve problem ¢6zme gibi becerileri
icermesi kizlarin STEM kimliginin olusmasina ve gelismesine énemli katkilar saglayacaktir (Nistor, vd., 2018).
Ornek olarak; 10-13 yas arasi kizlara moda cercevesinde tasarim odakli STEM egitimi veren Fashion
FUNdamentals (2015) programi gosterilebilir. Bu program kizlara giysi tasarimi teknikleri hakkinda bilgi
vermenin yaninda genglere elyaf kimyasini inceleme, giyim ve Grin fiyatlari analiz icin matematik becerilerini
uygulama, kendi magazalarini dijital olarak insa etme ve tekstil baski resimlerinde Photoshop kullanma firsatlari
vermektedir (Ogle, Hyllegard ve Park, 2018). Diger bir program ise Digital Youth Divas (2013), bu program
Fashion Fundamentals gibi kizlarin mevcut ilgi alanlari ile STEM disiplinleri arasinda kopri kurmayi
amaclamaktadir. Digital Youth Divas kizlarinin STEM kimlikleri gelistirmelerini desteklemek icin onlari giindelik
bir problem senaryosu gergevesinde tasarim tabanli mihendislik ve bilgisayar bilimi etkinliklerine dahil eden bir
programdir. Programda kizlar is birligi, elestiri, devre, kodlama ve fabrikasyon gibi teknikleri kullanarak giindelik
eserler (taki, sa¢c aksesuarlari, mizik) ve etkinlikler (dans etme ve arkadaslarla konusma) tasarlamakta ve

yaratmaktadir (Pinkard, vd., 2017).

Diger taraftan STEM cinsiyet esitsizligini ortadan kaldirmak igin kizlarin bir dénemine odaklamak, onlarin kariyer
segimlerini etkileyen tim bireysel ve toplumsal kaynakh sorunlari tamamen tedavi edecegi séylenemez. Ancak
yukardaki 6rnek arastirmalarda gorildigia gibi bu donemde 6nyargilara meydan okuyan bir STEM egitimi
kizlarin kiigciik yasta edindikleri olumsuz algilar dizeltmesine ve liseye geldiklerinde STEM alan derslerinden

kagcmak yerine bu alanlara yonelmelerine saglayabilir (Su, vd., 2009).
TARTISMA ve SONUC

STEM egitimdeki cinsiyet esitsizligi lkeler igcin hem ekonomik anlamada hem de insan haklari ve bilimin
kapsayicihgl baglaminda cgesitli endiselere yol agmaktadir (Atkinson-Bonasio, 2017; CEDAW, 2017; OECD, 2019;
Polcuch, vd., 2017; World Bank, 2020). Kizlarin STEM’e katkida bulunmasi ve STEM'den yararlanmak igin esit
firsatlara sahip olmalari bu bakimdan oldukg¢a énemlidir (Gunderson, vd., 2012; Hill, vd., 2010). Kizlarin STEM
alanlarina katilimi bu kadar énemli olmasina karsin yukardaki agiklamalardan goérildigi gibi cinsiyet farkina

neden olan pek ¢ok faktér vardir.

Kizlarin STEM alanlarini tercih etmeme ve kariyer olarak pesinde kosmamalarinin nedeni akademik basarilarinin
ve ilgilerinin zayif veya yiksek olmasindan kaynaklanmamaktadir (OECD, 2019; Stoet ve Geary, 2018).

Arastirmalar kizlarin matematik ve fen derslerinde akademik olarak basarili olmasinin STEM alanlarini veya
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kariyerlerini takip etmede yeterli bir destek saglamadigini gostermektedir (Cheryan, vd., 2017; Kamala, vd.,
2012; Severiens ve ten Dam, 2012; Su, vd., 2009). Kizlarin STEM alanlarina atfettigi yeterlilik inanglari gelecekte
bir STEM kariyerine karar vermede kilit bir rol oynamaktadir (Microsoft, 2018; Moakler ve Kim, 2014). Diger
taraftan arastirmalar kizlarin diisiik STEM yeterlilik inanglarinin ve motivasyonlarinin ardinda toplumsal cinsiyet
temelli kalip yargilarin oldugunu ortaya koymaktadir (He, vd., 2020; Leslie, vd., 2015). Erken yastan itibaren
toplumsal cinsiyet kalip yargilari iginde sosyallesen kizlar STEM alanlarina iliskin yeteneklerini sorgulamakta ve
kariyer istekleri zamanla azalmaktadir (Gunderson, vd., 2012; Hill, vd., 2010). Ozellikle ailenin geleneksel yapisi,
medyadaki STEM meslek kliseleri, ders kitaplarindaki cinsiyet basma kaliplari kizlarin meslek segiminde ve belli
bir alanda kariyer planlamasinda daraltici bir etkiye sahiptir (Benavot, 2016; Cetin-Glindiiz, vd., 2015; Good, vd.,
2010). Ayrica bu daraltici etki sonucunda toplumda ve medyada daha ¢ok erkek STEM profesyonellerinin yer
almasi kizlarda, kadinlarin STEM alanlarina alinmadigi veya STEM’in erkeksi alanlar oldugu algisini
yaratmaktadir (Barabino, vd., 2020; Blake-Beard, vd., 2011; Smitha ve Dengiz, 2010). Yine bu duruma paralel
olarak okullarda STEM alanlarindaki ders mevcuduna erkeklerin egemen olmasi ve bu sayisinin akademik sinif
ilerledikce artmasi da kizlarin STEM gliven duygusunu zayiflatmaktadir. Cunki kizlarin STEM 6zglveni,
motivasyonu ve aidiyet duygusu akran ikliminden etkilenmektedir (Leaper, Farkas ve Brown, 2012). Ozellikle
kizlarin STEM ilgisini etkileyen akran kabuli ergenlikte merkezi bir endisedir ve kizlarin hem cins arkadaslarinin
STEM ilgisi, onlarin STEM takip etme egilimi 6nemli derecede etkilemektedir (Dasgupta ve Stout, 2014; Nelson
ve DeBacker, 2008).

Gorildigi gibi kizlarin STEM galismalarina ve kariyerlerine katimini etkileyen, birbirleriyle karmasik sekillerde
etkilesime giren ve ortlisen birden fazla faktor vardir (Kolmos, vd., 2013; Moakler ve Kim, 2014; Sanchez-Tapia,
ve Alam, 2020). Diger taraftan STEM cinsiyet farkini etkileyen tim bu faktorlerin belirlenmesi STEM cinsiyet
farkini azaltmak igin neler yapilabilecegi ile ilgili stratejiler gelistirmek igin de olduk¢a 6nemlidir (Moakler ve
Kim, 2014; Wang ve Degol 2017). Ozellikle bu duruma neden olan faktérlerin dikkate alarak segilen stratejiler
Gzerine olusturulan 6grenme ortami STEM alanlarindaki cinsiyeti dengelemektedir (Dasgupta ve Stout, 2014;

Glaser, 2017; Reinking ve Martin, 2018; Zacharias, vd., 2020).

Kizlarin STEM derslerine katiimini saglamak icin ders iceriklerini erkek ve kizlarin ortak deneyimledikleri olaylar
ve ilgilerini gekecek drnekler tzerinden islemesi gerekmektedir (Kelly, 2014; Reinking ve Martin 2018; Sanchez-
Tapia ve Alam, 2020; Zachmann, 2018). Bu tir bir 6grenme ortami kizlara STEM'in 'erkeksi' konular olmadigini
ve bu alandaki basarinin dogustan gelen yetenek sayesinde degil de ¢alisarak kazanildigini gésterir (Mosatche
vd., 2013 Makarova vd., 2019). Diger taraftan kizlarin STEM benliklerini gelistirmelerine yardimci olmanin en iyi
yollarindan biride tasarima dayali projelerdir (Demetry ve Sontgerath, 2017; European Commission, 2015;
Hyllegard, vd., 2019; Veenstra, 2012). Ozellikle doga ve insan hayatini saglikli ve verimli hale kilmaya yénelik
tasarim projeleri kizlarin diinya da bir fark yaratma arzusunu geceklestirmesine miamkiin kilmaktadir (OECD,
2016; Sanchez-Tapia ve Alam, 2020; Su, vd., 2009). Bu tiir uygulamalar kizlara teknoloji ve muhendislik
sayesinde insani yardimin yapilabilecegini gostermekte ve mihendislik meslegine karsi ilgilerini arttirmaktadir

(Barabino, vd., 2020; Bokova, 2017; Reinking ve Martin 2018). Ayrica projelerin kadin STEM profesyonel
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mentorliigiinde yiratilmesin kizlarin STEM 6z-giivenini ve kariyer memnuniyetini gelistirmektedir (Hughes,
2015; Makarova, vd., 2019; NSF, 2021; Stout vd., 2011). Clnkd kizlarin STEM benlik kavrami ile kadin STEM
profesyonelleri hakkindaki izlenimleri arasindaki uyum, gelecekte STEM alanlarini gekici bir kariyer secenegi gibi

goriinmesine neden olmaktadir (Gonzalez-Perez, vd., 2020; Levine, vd., 2015).

Ogretmenler ve egitimciler tarafindan bu tiir 6gretim stratejilerini kullanarak okulda veya okul disinda égrenme
ortamlarinin olusturmasi 6nemlidir. Diger taraftan bu tlr bir 6grenme ortaminin STEM cinsiyet esitsizligi
sorunlari iyilestirmeye ve gelecekteki firsatlari genisletmeye yardimci olabilmesi icin kizlarin aileleriyle birlikte
calismasi gerekmektedir (Gunderson, vd., 2012; Rabenberg, 2013; Traphagen, vd., 2020). Arastirmalar
ebeveynlerin yaptiklari tavsiyeler, aldiklari oyuncaklar ve sagladiklari gesitli deneyimler sayesinde kizlarinin
STEM kimliklerini etkiledigini ortaya koymaktadir (Eccles, 2015; Gunderson vd., 2012; Traphagen, vd., 2020). Bu
baglamda ebeveynler STEM anlayislarini gelismesi ve cinsiyet 6n yargilarinin azaltiimasi igin kizlari ile birlikte
STEM atolyelerine katilmasi gerekmektedir (Gibbs, 2020; Traphagen, vd., 2020). Arastirmalar aileleri tarafindan
desteklenen kizlarin biyik g¢ogunlugunun STEM'’i takip ettiklerini géstermektedir (Gunderson, vd., 2012;
Rabenberg, 2013; Traphagen, vd., 2020). Ayrica ebeveynle kizlari birlikte evde, bahcede veya atélyede teknik ve
tasarima dayal cesitli etkinlikler yapmasi ve 6zellikle cinsiyete dayali is boélimiinden kaginmasi kizlarin STEM
alanlarini takip etmeye tesvik edecek 6nemli bir motivasyon aracidir (Arooba, 2015; Bokova, 2017; Hoferichter

ve Raufelder, 2019; Kamala, vd., 2012; Mills ve Katzman, 2015).

Egitmenler, 6gretmenler ve aileler tarafindan kizlara yonelik gelistirilen bu tlr etkinliklerin 6zellikle STEM kimlik
gelisimi agisindan son derece 6nemli bir zaman dilimi olan ortaokul déneminde daha ¢ok uygulanmasi
gerekmektedir (Ertl, vd., 2017; German, vd., 2017; Heaverlo, vd., 2013). Clinkii kizlarin STEM kariyerlerine karsi
ilgi kaybi ve olumsuz tutum sergilemeleri, ortaokulun ilk yillarinda itibaren kék salmakta ve yuksekdgretime
dogru hizla ilerlemektedir (Hill, vd., 2010; Su, vd., 2009; Tan, vd., 2013). Diger taraftan arastirmalar bu
donemde kizlarin estetik veya kisisel ifade perspektifine dayal olarak gelistirilen tasarim etkinliklerinin kizlarin
kiicik yasta edindikleri olumsuz algilari diizelttigi ve liseye geldiklerinde STEM alan derslerine yénelmelerine

sagladig seklinde bulgular sahiptir (Ogle, vd., 2018; Pinkard, vd., 2017; Su, vd., 2009 ).

Ozetle, kizlarin STEM egitimine devam etmeme ve gelecekteki kariyer planlarinda yer vermeme nedeni cinsiyet
basmakaliplari, 6z-yeterlilik eksikligi, meslek kliseleri, akran ve aile destek eksikligi ve kadin rol model eksikligi
gibi cesitli faktérlerden kaynaklanmaktadir. Bu faktorlerin etkilerini azaltacak veya ortadan kaldiracak 6grenme
ortamlari ise ortak yasantili ve tasarima dayal dersler tasarlama, rol modeller olusturma, farkindalik yaratma,
akran ve aile destegi saglama, meslekleri tanitma ve ortaokula yogunlasma gibi spesifik 6gretim stratejilerin yer

aldigi formal ve informal 6grenme ortamlardir.

ONERILER

Calismada kizlarin STEM egitimine katilimini yas, sosyo-ekonomik, cografi veya kiiltiirel gegmis degiskenlerin

etkileyip etkilemedigi ile ilgili bir sonug ortaya konmamistir. Bunun yaninda Avrupa Komisyonu’na (2015) gére
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Ulkeler arasi farklihklarin arkasindaki toplumsal, kultlrel, ekonomik ve sosyal politika boyutlarini dikkate
alinmasi gerekmektedir. Gelecekteki arastirmacilar bu yoénde cesitli arastirmalar yiriterek bu calismanin

gelisimine 6nemli katki saglayabilirler.

Ayrica STEM cinsiyet ayrimciligiyla micadele etmek ve cinsiyet esitsizligini kapatmak icin daha genis kapsaml
arastirmalara ihtiyag vardir. Ozellikle calismada daha ¢ok kanita dayali arastirma sonuglarini ortaya koymak icin
egitim kurularinin yayinladigi programlar ve raporlarin yani sira ulusal ve uluslararasi alanda daha fazla ve daha

blyik 6lcekte ampirik calismalarin yiritilmesi oldukgca 6nemlidir.

Diger taraftan toplumsal cinsiyet ayrimcili§lyla miicadele etmek ve toplumda cinsiyet esitligini ilerletmek igin
kizlari destekleyici ¢alismalarin yiritilmesi ve planlanmasi olduk¢a énemlidir. Fakat erkek cocuklarina STEM
alanlarinda egitim vermeye devam etmek de énemlidir. STEM alanindaki cinsiyet farkini kapatmak icin kizlara
fazla destek saglamak, erkek ¢ocuklarin aleyhine zit yénde bir cinsiyet farki yaratabilecegi ihtimali de goz ardi
edilmemelidir. Bu baglamda egitimcilere, ailelere ve 6gretmenlere disen gorev her iki ydonde de cinsiyet farki

yaratmamak icin ortak yasantiya dayal bir STEM egitim vermektir.

Etik Metni

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina
uyulmustur. Makale ile ilgili dogabilecek her tiirli ihlallerde sorumluluk yazara aittir.

Yazarin Katki Orani Beyani:

Bu arastirmada birinci yazar % 100 oraninda katkida bulunmustir.
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