ISSN 2617-7544, eISSN 2617-7552 Icuxonorus xoHe cormororus cepusichl. Ne3 (82). 2022 https://bulletin-psysoc.kaznu.kz

IRSTI 15.31.31 https://doi.org/10.26577/JPsS.2022.v82.13.05

K.K. Adilbay

Nazarbayev Intellectual school, Nursat 1A, Kazakhstan, Shymkent
e-mail: kassiyet.adilbay@gmail.com

PREFERENCE FOR STEM BY ADOLESCENT
GIRLS ACCORDING TO THEIR GEOGRAPHICAL LOCATION

It’s critical to achieve gender equality in STEM fields. Women do, however, choose this field less
frequently than men. Stereotypes about gender primarily influence this choice. However, we speculate
that there may be additional factors at play in this issue, one of which we attempted to investigate in our
study—geographical position. This study aims to determine whether girls’ perceptions of STEM careers
differ between urban and rural areas. In the study, we looked into the career interests and career choices
of teenagers from both urban and rural schools. Surveys were used in the study because they were the
most efficient way to gather data and cover larger areas. As a result, urban females are more interested
in and engaged in STEM fields, and they are less likely to choose fields where women predominate.
Additionally, less participation in STEM-related extracurricular activities was seen among both men
and women, which suggests that rural schools have fewer STEM resources. We will now have a better
understanding of the factors causing the gender gap in STEM fields, which has a significant impact on
education policy and management.

Key words: gender equality, STEM, rural areas, urban areas, high school students, career choices.
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JXKacecnipim Kbi3AapAbIH reorpadmsAbIK,
OpHaAacybiHa 0ariAaHbICTbl STEAM-Ai TaHAQybI

STEM cananapblHAQ TEHAEPAIK TEHAIKKE KOA >KETKi3y eTe MaHbI3Abl. AAanaa, oneasep OyA
arMaKTbl epAepre KaparaHAQ a3 TaHAaMAbl. byAa TaHAayFa eH aAAbIMEH TeHAEPAIK CTepeoTUnTep acep
eteai. bipak, 6i3 6yA MaceAeae KOCbIMLLA (PaKTOPAAp BOAYbI MyMKIH Aem OMAaiMbI3. bi3 CoHbIH 6ipiH
OCbl 3epTTey XXYMbICbIHAQ aHbIKTayFa TbIPbIChIN KOPAIK: reorpadusiAbiK, OpHaAacybl. byA 3eptreyain,
MakcaTbl — KaAAAbIK, >X8He aybIAAbIK Kbi3aapAblH, STEM kapbepacbl TypaAbl MiKipiH aHbIKTay.
3epTTey OapbiCbiHAA 0i3 KAAAAbIK, XKOHE aybIAAbIK, MEKTENTEPAEH >KacecnipiMAEpPAIH MaHCanTbIK,
KbI3bIFYLIbIAbIKTapbl MEH MaMaHAbIK, TaHAQYbIH 3epTTeAiK. 3epTTeyAepAe cayaAHama KOAAAHbIAAbI,
OMTKEHI OAap AEPEKTEPAI XXMHAYAbIH €H TUIMAI 9Aici BOAAbI XKOHe YAKEH ayMakKTapAbl KaMTbIAbI.
HeTtuxeciHae, kanaabik, aneaaep STEM canarapbiHa Ke6ipek KbI3bIFYLLbIAbIK, TAHbITTbl 9Pi OAAPMEH
afHaAbICaAbl, XXOHE OAapAblH oMeApep 6acbiM OOAATbIH alMMakTapAbl TaHAQY bIKTMMAAABIFbI as3.
CotbiMeH kaTap, STEM-re 6aifAaHbICTbI CbIHbINTaH ThIC >KYMbICTapfa a3 KaTbICy aybIAAbIK, XXEPAEPAETI
epAep MeH aMeAAep apacbiHAa Oankanabl, O6yA aybiaabik, MekTenTtepae STEM pecypcrapbl a3 ekeHiH
KepceTeai. 3epTrey HoTuxeciHae 6i3 STEM caracbiHAQFbl FEHAEPAIK albIPMALLbIAbIKTbI TYABIPATbIH
hakTopAap >KaAbl Ot Tyiaik. bBya e3 keserinae 6iAim Oepy casicaTbl MeH Gackapyfa aMTapAbiKTain
acep eTeA|.

Ty#iH ce3aep: reHAepAik TeHAIK, STEM, aybIAABIK 6HIP, KAAAAbIK BHip, OpTa MEKTEemN OKYLLbIAAPbI,
MaMaHAbIK, TaHAQY.
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lNMpeanourenne STEM aAeBoukaMHU-NMOAPOCTKAMMH
B 3aBUCMMOCTH OT MX reorpacpmMy4ecKoro noAOXKeHus

KpaiHe BaxXHO AOOUTHCS FreHAEPHOro paBeHCTBa B 06AacTIx STEM. OAHAKO XeHLMHbI BbIOMpPatoT
3Ty chepy pexe, Yem My>KumHbl. Ha 3TOT BbIGOP B MEPBYIO OYEpeAb BAUSIOT CTEPEOTUIbI O FTeHAEPE,
HO Mbl MPEANOAAraeM, Yto B 3TOM BOMPOCE MOryT ObiTb 3aAE€MCTBOBaHbI AOMIOAHUTEAbHbIE (DAKTOPbI.
[eorpadmueckoe MOAOXKEHWE ABASETCS OAHMM M3 TakMX (PaKTOPOB, UCCAEAYEMbIX HaMM B Hallen
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paboTe. ITO MUCCAEAOBAHME HAMpPaBAEHO HA TO, YTOObl OMPEAEAWTb, PA3AMYAETCS AWM BOCMpPUSTHE
AeBoukamMu kapbepbl STEM B ropoACKMX M CeAbCKMX parioHax. B xoae mMccaepoBaHUS Mbl M3y4Yaan
npoceccroHaAbHble MHTEPECh! U BbIGOP Npoheccmn MOAPOCTKOB Kak M3 FOPOACKMX, TaK U CEAbCKMX
LWKOA. B 1ccaeaOBaHMM MCMOAB30BAAMCh OMPOCHI, TaK Kak OHW SIBASIOTCS Hanboaee 3heKTUBHbBIM
cnocobom cbHopa AaHHbIX M oxBaTa BOAbLLIMX TEPPUTOPMIA. MccAeaOBaHME MOKA3aA0, YTO FOPOACKME
>KEHLLMHbI GOAbLLE MHTEPECYIOTCS 06AACTIMM STEM 11 3aHMMAIOTCS MM, U OHM C MEHbLLEN BEPOSITHOCTHIO
BbIOMpAOT npoeccr, B KOTOPbIX MPeob6AaAQIOT >KEHLMHbI. Kpome TOro, Kak My>KUuHbl, TaK U
>KEHLLMHbI MEeHbLUE yYaCTBOBAaAM BO BHEKAACCHBIX MEPOMPMSTHUSIX, CBA3aHHbIX co STEM, uTto rosoput
O TOM, UTO B CEAbCKMX LLKOAAX MeHbllue pecypcoB STEM. Tenepb y Hac chopMMPOBAAMCH 3HAHUS O
chakTopax, Bbi3blBAOLLMX FEHAEPHDbINA pa3pbiB B 06AacTsx STEM, KOTOpbIi OKa3biBAeT 3HAUMTEAbHOE
BAMSIHME HA HEKOTOPbIE peLleHns B 00AacTM 0O6pasoBaHms.

KAtoueBble cAOBa: reHAEpPHOE PaBEHCTBO,
CTapLUEeKAACCHUKM, BbIGOP npodeccuu.

Introduction

Science and technology are crucial components
of global social and economic advancement.
Expert human capital is the key resource for
global development (Manassero & Vasquez,
2003). However, gender and socioeconomic
considerations have divided and influenced science
and technology work throughout history (Inter-
American Development Bank, 2010), and women
are underrepresented in this field in most nations
(Blickenstaff, 2005). Even though the number of
women in STEM fields is increasing, women are still
outnumbered by men (Hill et al., 2010). According
to UNESCO, just 35% of STEM students in higher
educationare female, and thereare gender inequalities
within STEM disciplines. For example, barely 3%
of female students choose to study technology and
communication technologies (ICT) (Bokova, 2017).
Gender disparities are especially marked in some
of the future’s fastest-growing and highest-paying
jobs, such as computer science and engineering (Fry
et al., 2021). Moreover, less women than males
with STEM degrees go on to work in STEM fields
or stay in those fields once they graduate (Sassler
et al. 2017). In the past, women were frequently
discouraged from seeking employment outside the
home, especially in professions that were usually
viewed as «masculine,» like those in STEM
(Robinson and Mcllwee, 1991).

In the two largest and most male-dominated
STEM fields, computer science and engineering,
there have been opposite demographic shifts in the
composition of degree holders over time. In the field
of computer science, the proportion of women among
the holders of an academic degree has significantly
decreased, even despite the diversification of the
composition of female graduates. In the mid-1980s,
women accounted for more than a third of graduates;

STEM, ceAbCkune paioHbl,

rOPOACKME pPamoHbl,

in recent years, this proportion has declined. In
comparison to the 1980s, women received just 50%
of bachelor’s degrees in computer science by 2013
(Corbett and Hill, 2015).

Equal access to science is not just a social and
ethical need for progress, but it is also a necessity
(UNESCO, 1999). Gender discrepancies in ST are a
problem because they affect fairness, social justice,
and the efficient use of social and private investments
in talent, socio-economic development, and
competitiveness (Vazquez-Cupeiro, 2015). Giving
women equal opportunities to pursue and succeed in
STEM occupations helps to narrow the gender wage
gap, improve women’s economic security, and
assure a diverse and competent STEM workforce
(Jean et al, 2015). Thus it is important to identify the
reasons behind the underrepresentation of women in
STEM and to narrow this gap. Moreover, as there is
little known about the origins of the gender gap in
STEM, we are going to explore this topic more.

Although there are many reasons for the gender
gap in STEM education and employment, the goal
of this study is to find out whether girls’ career
decisions are influenced by their geographic location.
Because the environment plays a significant role
in gender disparity (Alon and DiPrete, 2015), it is
critical to investigate how this problem is applied
in practice. This study adds to the existing literature
by examining the differences and similarities in
career choices in rural and urban areas, which may
help to explain the gender gap. The paper’s second
contribution is to explain gender differences in
STEM education and career opportunities in a small
developing country context governed by important
societal and cultural norms and values.

Our study will focus on the career choices of
high school students in rural and urban schools
due to their geographical locations in Central Asia,
particularly Kazakhstan.
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The Republic of Kazakhstan, a landlocked
nation with 18.2 million people in 2018, is one of the
least densely inhabited nations in the world. On the
2017 WEF Global Gender Gap Index, Kazakhstan
is ranked 80 out of 144 nations (The World Bank,
2021).

State policy has attempted to give women
governmental support since the country gained
independencein 1991. Kazakhstan wasthe firstnation
in Central Asia to form a national organization to
advance gender equality (the National Commission
on Women, Family, and Demographic Policy) (UN
Women, 2022).

Kazakhstan’s urban population is 58.9% of the
total population, a considerable increase from 2010.
(54.5 percent) (Makhanov, n.d.).

In Kazakhstan, the popular higher educational
areas for girls are arts and humanities(71%),
pedagogical sciences(70%), natural sciences,
mathematics, and  statistics(68%).  Gender
equality of growth is shown in agriculture and
bioresources (49.5%), business, management, and
law (48%). However, in the minority, girls study
in the following areas like technical sciences and
technologies (31.6%), ICT (30%), engineering,
manufacturing, and construction industries (28.7%)
(Forbes Kazakhstan, 2022).

Reasons of gender gap in STEM

Cognitive ability

Some studies have been conducted to investigate
the causes of the gender gap in STEM. The first
indication is cognitive ability. According to research,
while girls achieve higher math grades than boys,
boys outperform girls on high-stakes standardized
tests (Voyer et al., 2007). However, recent meta-
analyses have found that gender differences in math
ability on many standardized tests are minor, with
small average effect sizes that vary greatly depending
on the sample, testing provider, grade level, and
year of study. It means that cognitive ability does
not affect the gender gap (Hyde et al., 2008).

Environment

A study investigates whether there is a
correlation between high school classroom gender
composition and students’ participation in STEM
using data from the Danish register (Brene & Z6litz,
2020). The findings show that the peer environment
at school has an impact on the workplace, the gender
wage gap, and fertility. In classrooms with more
female peers, fewer women are likely to enroll in
and complete STEM programs. The presence of
more female peers, on the other hand, increases male
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participation in STEM. The findings confirm that
women exposed to more female peers have lower
earnings, more children, and a lower likelihood of
working in STEM fields. According to this data,
the gender composition of girls’ school classes
influences their career choices.

Another explanation for this problem is the peer
group theory. Peer support is positively related to
female students’ motivation in math and science
classes during their adolescent years (Leaper et al.
2011) . If their «in the group» struggles academically
in STEM courses, peer pressure serves as a
deterrent. Friends can be influential in approving or
disapproving of the adoption of gender-conforming
behaviors. Research demonstrates that adolescents
may conform to gender-stereotypical behaviors
if their peers punish non-conformity and reward
conformity (Kessels, 2015), which can reduce the
likelihood of young women pursuing STEM fields.

Professional goals are part of the unique self-
image that emerges during the socialization process,
which lasts from birth to puberty (Gottfredson, 2005).
Forming professional goals includes examining
how well one’s perspective of oneself and that of
the profession align. Because the «wrong» gender
type of a profession is more important to one’s self-
esteem than the prestige of the profession or personal
interests, the gender image of the profession is
especially important in the career selection process.
Numerous studies using Gottfredson’s theory have
found that the gender image of the profession has a
significant impact on the process of choosing a job
(Bubany and Hansen, 2011).

Biological and sociocultural reasons

To explain the link between gender and cognitive
performance, researchers have looked at the possible
effects of biology and the environment. Several
studies have been conducted to determine whether
biological factors such as testosterone exposure
and increased brain lateralization are associated
with better mathematical reasoning and poorer
verbal ability in males, but the results have been
inconclusive (Valla & Ceci, 2011). The findings
of the sociocultural impact on gender differences
in quantitative and verbal reasoning, on the other
hand, are more consistent. Parents can shape their
children’s math expectations and performance
by sharing their gender-biased perspectives on
how well boys and girls should perform in math
(Jacobs & Eccles, 1992). A separate study claims
that gender-based misconceptions about math and
science may influence how many students choose
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to major in STEM fields (Makarova et al., 2001).
They have a negative impact on young women’s
self-identification with STEM academic disciplines,
as well as their self-esteem and subject interests.
As a result, female students are discouraged from
majoring in science and pursuing a science-related
career. Furthermore, if there is less association with
the masculine image of science, the likelihood of
STEM career aspirations increases. It means that
sociocultural factors may be one of the reasons why
women are less likely to pursue STEM careers.

Additional studies have also confirmed that
stereotypes about women'’s abilities and motivation
to pursue STEM careers are harmful. When young
women compare themselves to these stereotypes,
they feel a disconnect, as if they do not «belongy» in
STEM fields (Master et al., 2016). Early gendered
socialization and stereotypes have an impact on
career choices because they reduce confidence,
interest, and willingness to participate in STEM
fields (Cvencek et al.,2011).

Career choices

Because of gender differences in career interests,
women are underrepresented in STEM fields.
According to the findings, males prefer working with
objects, while females prefer working with others.
The size of these gender differences was significant
(Su et al., 2009). Men’s higher interest in STEM
fields and women’s higher preference for socially
conscious occupations were both associated with
significant effect sizes. Altruism may be the driving
force behind women’s preferences for socially
conscious careers because they express a stronger
desire than men to help others and advance society
(Freund et al., 2012): Many women overlook STEM
careers because they are frequently perceived as
incompatible with societal objectives (Diekman
et al.,, 2011). Even within STEM fields, women
are more likely to choose degrees that emphasize
community or are people-oriented. Women, for
example, are more likely than men to pursue degrees
in environmental and biomedical engineering rather
than mechanical or electrical engineering (Ceci and
Williams, 2011). This evidence suggests that prefer-
ences may outweigh aptitude, even among women
who pursue STEM-related careers (Tai et al., 20006).

Materials and Methods

The main objective of the research is to indicate
the correspondence between geographical location

and the STEM profession preference of teenage
girls. We will be investigating the career choices of
teenagers by location, current STEM involvement,
and future STEM interest.

We hypothesize that rural girls are more willing
to choose traditional female careers than women
in urban areas. Additionally, we think that rural
students are overall less involved in STEM.

Our study consisted of 2 parts: survey and data
analyses.

A survey was named “Survey regarding career
choices”. All research participants consented online
to participate and signed an online document.
Quantitative data was collected through an online
survey consisting of questions regarding background
information and STEM engagement. The aim was to
survey the student body in cities and villages from
June 25th to July 1st, 2022. Participants were given
unlimited time to complete the survey on a Google
Form anonymously.

Online survey was the most suitable tool due to
how simple, practical, and economical itis to use as a
data collection technique. However, online polls can
suffer from two fundamental methodological flaws:
it is impossible to accurately identify the population
in which they are conducted, and respondents may
choose to sample themselves out of bias. A study
is only valuable if its findings can be generalized
to a large population. Online survey results cannot
be generalized and may thus be misleading if the
survey population cannot be identified or if the
sample is tainted by biased respondents. Thus our
study method had some limitations.

The school students provided enough
information for proper data analysis. The study
did not have restrictions. Survey questions can be
found in Table 1. Before analysis, each answer
was carefully checked for completeness. Surveys
with empty or incomplete responses were not
considered.

The survey was distributed among two schools
— Comprehensive school Ne80 and Comprehensive
school of Sattar Yerubayev. The former is located
in the city of Shymkent with a population of more
than 1 000 000, while the latter is based in village
Boralday with a population of 2000. Schools have a
similar approach to education and a similar student
body.

In the data analyses section, to identify the
significance we used the statistical tool the two-
sample t-test.
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Table 1 — This table displays the exact questions asked in the survey.

Demographic questions Career related questions

What is your year of study?

In what area do you see yourself when you are 30?

How do you identify yourself?

Not considering other factors like financial reward, in what area would you work?

Choose your school

Rate your likeness to be involved in STEM in future

Rate your interest in STEM

Rate your involvement in STEM related extracurricular activities

Results and Discussion

A total of 127 responses were collected.
The survey consisted of two parts: demographic
questions and career-related questions. Answers
for the demographic section can be found in Table

2. According to it, the survey involved 66 females
and 61 males (Table 2). Also, 50.4% of participants
were from a city school, while 49.6% were from a
village school (Table 2). 16.5% freshmen, 31.5%
sophomore, 35.4% junior and 16.5% seniors
participated in study.

Table 2 — Demographic distribution. Distribution of participants (n = 217) across different demographic characteristics, %

Demographic categories Frequency Percentage
Gender
Female 66 52
Male 61 48
Grade level
Freshman 21 16.5
Sophomore 40 31.5
Junior 45 355
Senior 21 16.4
School type name
Comprehensive school Ne80 (urban school) 64 50.4
Comprehensive school of Sattar Yerubayev (rural school) 63 49.6

In our study, we found some interesting results.
Urban females have significantly more STEM
interest (p < 0.0001), future STEM involvement (p =
0.0017) and STEM extracurricular engagement rate
(p <0.0001) than rural women (Figure 1).

We also found that females who study in
cities prefer STEM more than those who study in
villages. According to Table 3, 27.3% of females
from urban schools see STEM as their future
working area compared with 6.1% of respondents
from rural areas. However, the healthcare and
education industries are the most popular for both
groups of girls (30.3% and 51.5%) (Table 3.). It
can be seen that girls from rural areas chose this
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area more compared to peers from urban schools
(Table 3).

Additionally, compared with urban respondents,
rural respondents, regardless of gender, reported
significantly less desire to be involved in STEM in
the future (p < 0.0001) and involvement in STEM-
related extracurriculars ((p < 0.0001) (Figure 1).

The gender gap of preference for STEM is small
in both areas, while a significant gap is noticeable
only in the interest rate in STEM in rural areas. Girls
are reported to have significantly less interest in
STEM than men (p < 0.0001). However, the STEM
interest rate for males from urban and rural areas is
about the same (p = 0.1574) (Figure 1).
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Table 3 — Career choice comparison of rural and urban girls. This comparison was performed through a self-assessment that the
participants performed. The percentage corresponds to the amount of participants choosing this area as their future professions.

Female from urban school Female from rural school
STEM 27.3% 6.1%
Healthcare and Education 30.3% 51.5%
Agriculture 18.2% 18.2%
Business 18.3% 18.2%
Others 6.1% 6.1%
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Figure 1 — Gender comparison of STEM involvement rate of

urban and rural respondents. The figure compares urban and

rural respondents’ average interest in STEM, average future

STEM involvement, and STEM extracurricular engagement

rate. Data were collected through self-reports of participants.
The error bars for the averaged data were presented

Our research investigated teenagers’ dream
careers regardless of factors like parents’ insistence
and financial rewards. We found that most rural
females dream of careers in healthcare and education
(69.7%). Most females from urban schools chose
STEM as their dream job (Figure 2).

Results  supported the hypothesis that
geographical position affects women’s preference
for STEM. Women are less interested in STEM
and see themselves less in the STEM industry than
females inurban areas (Figure 1). Also, we witnessed
females in rural areas choose traditional women-
dominated jobs, such as teacher and healthcare
professions (Table 3).

Responces from city school
Other

6,1%
Agriculture
6,1% Healthcare&Educat..

STEM
45,5%

Business
15,2%

Responces from village school
Other
8,1%

Agriculture _
3,0%
Business
9,1%

Healthcare&Educat,
89,7%

Figure 2 — Dream career choice of females according to their

geographical area. Table 2 shows a summarization of the data

collected on the dream career of girls. This includes the dream
career categories and responses from urban and rural girls
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Regarding the question about dream careers,
69.7% of urban females reported they would choose
STEM-related professions, while more rural mates
chose traditional female-dominated workplaces
(Figure 2). We assume that parents’ insistence,
financial rewards, and stereotypes prevent urban
girls from pursuing STEM.

Both genders in rural areas showed a low
tendency to get involved in STEM-related
professions (Figure 1). We speculate that the main
reason men and women in rural areas choose less
future STEM involvement is the lack of resources.
Kazakhstan currently has a severe problem with
rural schools providing education of a lower
standard than metropolitan ones (Nurbayev, 2021).
It is proven that there is a year of schooling disparity
between students in rural and urban areas. This could
be the reason for the low STEM extracurricular
involvement of both genders in rural schools.

However, rural men were interested in STEM as
urban males, while girls did not show this tendency.
The stereotypical perception of STEM disciplines
could be a reason for this gap.

In conclusion, rural girls prefer STEM less.
Further studies should be designed to investigate the
reasons for this.

This study addressed the gender inequality issue
and helped to understand the reasons for it.

Conclusion

This paper examines the location’s impact
on the gender gap in STEM, providing evidence
about the relationship between rural and urban
students’ interest for technical professions. The
conclusions suggest that girls in rural areas are
less interested in them than any other group
examined in research. In addition, study reveals
the education gap between rural and wurban
schools. In particular, rural schools offer less
opportunities for STEM extracurriculars. Girls
in rural areas mostly chose female-dominated
professions. Therefore, more studies should be
conducted to find more reasons for the gender
gap in more areas and studie’s results should be
considered in educational policies.
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