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ABSTRACT

The Gendered Hidden Curriculum in STEM subjects. Insights from a School for Gifted

Students in Kazakhstan

STEM (science, technology, engineering, and mathematics) education is crucial for a
country’s prosperity, as it is the foundation for innovation, economic growth, and social
development. However, there is a shortage of STEM workers, and the underrepresentation of
women and girls in STEM fields is a significant issue. Schools have a crucial role to play in
addressing this issue by providing students with the necessary information and nurturing the
required abilities in academic subjects, particularly in STEM. Although the official
curriculum is considered gender-neutral, schools also transmit explicit and implicit messages
through the hidden curriculum on what constitutes appropriate gender-role behaviour and
attitudes. This qualitative instrumental case study sought to answer the following questions to
explore the way gendered hidden curriculum influences both male and female students’
career choices: (1) What are grade 12 students’ perspectives on the gendered hidden
curriculum in STEM subjects? (2) What are teachers’ perspectives on the gendered hidden
curriculum in STEM subjects? (3) In what ways does the gendered hidden curriculum in
STEM subjects influence male and female students’ career pathways in STEM? The study
employed multiple methods of data collection to ensure its rigour and validity. Semi-
structured interviews with STEM teachers and focus group discussions (FGDs) were
conducted, and the lessons of STEM teachers were observed to obtain a comprehensive
understanding of gendered aspects of hidden curriculum manifestation in STEM subjects.
The study indicated that both teachers and students hold gendered beliefs regarding students
STEM abilities and outcomes, claiming that boys are better at logical thinking and quickly
master complex concepts. In addition, it was found that teachers attribute qualities such as

responsibility, diligence, and effort to girls and brilliance to male students. Furthermore, the
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study revealed that male teachers’ practises are gendered since they tend to use techniques
that undermine girls’ participation in STEM subjects. Lastly, both teachers and students
exhibited gendered views regarding STEM occupations, attributing math-intensive fields of

STEM as male domains and not aligning with girls’ gender roles. The study presented

recommendations for schools and curriculum developers.

Key words: STEM and gender, gendered hidden curriculum, gender roles, STEM

careers.



AnjgaTna

STEM Ilonaepi boiibinma I'ennepJik ZKaceipbin OKy barnapiaamacel. Kazakcranaarbl

Hapoiaabl Oxkymbliapra Apaaiarad Mekrenten Ke3kapac

STEM 6inimi enjiiH 6pKeH eyl YIIIiH 6T¢ MaHbI3/Ibl, OUTKEHI 0J1 ”HHOBAIIUSHBIH,
SKOHOMUKAJIBIK OCY/IIH KOHE 9JICYMETTIK JaMy IbIH HeTi31 00JbIn TabblIaabl. JlereHmeH,
STEM >kyMbICIIBIIAPBIHBIH TAIIIBLIIBIFEI O0ap sxoHe STEM cananapeinia olienaep MeH
KbI3apIbIH OKUIIITIHIH XKETKUTIKCI3IirT MaHBI3Ibl Mocee 00BN TaOblIaasl. MekTenTep Oy
MOCEJICHI HICIIyIe CTYIEHTTepre KaKeTTI aKlapaTThl Oepy )KoHe aKaJIeMUSIIBbIK TOHIEP
OoiipiIIa, ocipece STEM OolibIHIIA KaXeTTi KaOieTTep i 1aMbITy apKbLbl IS PO
aTkapansl. PecMu oky Oarmapiamacsl reHIepilik Oefitapart O0JIbII caHaica Ja, MEKTeITep
TeHJIEPJIIK POIIIIK MiHE3-KYJIBIK ITeH KapbIM-KaThIHACTHIH HE €KEeHIH KAaCBIPBIH OKY
OarapiiamMachl apKbUIbl aHBIK YKOHE YKacBhIPBIH Xabapiiamanap kioepexi. by camansr
acTamnThIK Kelc-CTau TeH IePIIiK JKaChIPhIH OKY OaF/apiiaMackl CTyIEHTTEPIIH A€,
CTYICHTTEPAIH JIe MaHCall TaHJaybIHA KaJlail 9cep eTeTiHIH 3epTTey YIUiH KeJeci cypaKkTapra
xayan 6epyre 6arpittanras: (1) STEM nonaepi 60ibIHIIIA TeHAEPIIK KACBIPBIH OKY
OarmapiamMachiHa OKYIIBIIAPIbIH Ke3Kapackl Kanaai? (2) STEM nonaepi 6oibIHIIA
KaCBIPBIH TeHJEPIiK OKY OarnapiaMachiHa MyFamiMAepAiH Ke3kapacsl Kanaaii? (3) STEM
MoH/iepi OOMBIHIIIA MeH IEPIIIK JKackIpblH OKY kocnapbl STEM-neri epiep MeH oienaepain
MaHCaNTHIK JKOJIbIHA KaJlait oacep eteni? 3epTTey OHbIH KaTaHABIFBl MEH CEHIMILIITIH
KaMTaMachI3 €Ty YIIiH JAepeKTep/i KUHAYAbIH OipHelle oaicTepin Koiaanasl.. STEM
MYyFaTiMepiMeH KapThllail KYphUTBIMIAIFaH CyX0aTTap )oHe (OKYC-TONTHIK TAJIKbLIAYIap
(FGD) xypri3ingi, consiMer katap STEM nonzepi 60HbIHIIA XKACBIPBIH OKY
OarapiamMachIHbIH T€HIEPIIIK aCIEeKTUIepl Typajibl )KaH-KaKThl TYCiHiK any yuid STEM
MyFaiimMaepiHiH cabakTapsl Oaiikanabl. 3epTTey KOPCEeTKEHACH, MyFaliMIep e, CTYACHTTEp

ne STEM-zeri okymsliap/isiH KabiieTTepi MeH HOTHXKeJIepiHe KaThICThl TeHIePIIiK



CeHIMIepAl YCTaHaIbl, OYJT VIAApBbIH JTOTHKAIBIK TYPFBIIAH KAKChl OMITANTHIHBIH KOHE
KYpJemi YFeIMIap sl Te3ipeKk MeHrepeTiHiH gonenaeiai. COHbIMEH KaTap, MyFaliMIep
KbI3JIapFa sKayarKepiiIiK, eHOCKKOPIBIK JKoHE CHOCKKOPIIBIK CUSKTHI KACUETTEP/I, aJl Kac
OKYIIbIIAPFa aKbUIABUIBIKTHI )KaTKBI3aTHIHBI aHBIKTAIABI. COHBIMEH KaTap, 3epTTey
KOPCETKEeHJIeH, ep MYFaTiMIeP/iH TOXKIpuOeci TeHIepIIiK CUTIaTKa Ue, OUTKEH1 oap
kbi3napasiH STEM nonmepine KaTbICyblHA HYKCAH KENTIPETIH SICTePl KOJIAaHA b,
AKpBIpBIHAA, MyFamimaep ae, cryaeHtrep ae STEM cabakrapbiHa reHaepiIik Ke3KapacTapbiH
kepcerti, STEM MareMaTHKaIBIK OaFBITTAphIH epliep cajallapblHa )KATKBI3BIT, KbI3AapIbIH
TCHJICPJIIK pOIIJIEpiHe Colikec Keamei. 3epTTey MEKTeNTep MEH OKYy OaraapiaMaiapbiH

o3ipJIeyIIiJiepre apHaIFaH YCHIHBICTAP bl YCHIHAIBI.

Tytiin ce30ep: STEM xoHe TeHIep, )KachIpblH OKY OaFaapiiaMachl, TCHICSPIIK poiep,

STEM mancaOsl.
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AHHOTaNuA

I'ennepHasi ckpbITasi ydyeOHas mporpamma no npeameram STEM. B3riasa u3 mkosibi

JJIS1 OIapeHHBbIX yuyammxcs B Ka3axcrane

STEM-o0pa3oBanne UMeeT peniaroniee 3HaueHnue sl MPOIBETaHUsI CTPAHBI, ITOCKOJIBKY OHO
SIBIISICTCSI OCHOBOW MHHOBAIIHI, YKOHOMHUYECKOT'O POCTA U COIMAIILHOTO pa3BuTusi. OTHAKO
CylLIecTByeT HexBaTka paboTHukoB STEM, u HegoCcTaTOYHOE MPEICTaBUTENILCTBO JKEHIITUH U
neBovek B oonactax STEM sBrsiercs cepbe3Hoit mpooseMoit. [1IKobl UrparoT pemraroyo
POJIb B PEIICHUH TOM MPOOJIEMBI, TIPEIOCTABIISS YIalUMCS HEOOXO0AUMYI0 HH(DOPMAIIHIO U
pa3BUBas HEOOXOIUMBIE CIIOCOOHOCTH I10 aKaJICMHUYECKUM TpeaMeraM, ocooeHHo o STEM.
Xots ounmanpHas yueOHas porpaMma CUUTACTCs TeHICPHO-HEHTPATBHOM, IIKOJIBI TAKIKE
Mepe/IatoT SBHBIC U HESIBHBIC COOOIICHHS YepPe3 CKPBITYIO YIeOHYIO TPOrpaMMmy O TOM, YTO
MPEJCTABISAET CO0O0M COOTBETCTBYIOIEE IEHIEPHO-POJICBOE TIOBEJICHHE U OTHOIICHHUS. DTO
Ka4yeCTBEHHOE MHCTPYMEHTAIbHOE TEMAaTHUECKOE UCCIIEIOBAaHHE ObUIO HAIIPABIICHO HA TO,
9YTOOBI OTBETUTH HA CJICAYIOIIHE BOPOCHI, YTOOBI U3YYNTh, KAK I€HICPHO-CKphITast ydeOHas
IporpamMmMa BJIMsET Ha BEIOOP Kapbephl Kak yyaluMucs, Tak 1 yqamumucs: (1) Kakossl
B3[JISLIBI YYAIMXCS HA TEHIEPHO-CKPBITYI0 Y4eOHYIO mporpammy Mo npeameram STEM? (2)
KakoBbI B3rJ1s1/1bI yUuTENEi Ha CKPHITYIO T€HAEPHYIO y4eOHYI0 ITporpamMmy 1o npeaMeram
STEM? (3) Kakum 00pa3om reHiepHO-CKphITHIM yueOHbIH mian no npeameram STEM
BJIMSIET HA KaphEPHBINA MYTh YUALIUXCS MY>KCKOT0O M eHckoro nosia B STEM? B
HCCIIEIOBAaHUH UCIOIb30BATMCH HECKOIBKO METOJIOB COOpa JaHHBIX, YTOOBI 00ECIIEUUTh €ro
CTPOTOCTh M JOCTOBEPHOCTb. BbITN MPOBEICHBI MOTYCTPYKTYPUPOBAHHBIE MHTEPBBIO C
yuutensimu STEM u o6cyxnenus B pokyc-rpymnmnax (FGD), a Takxke Habm0JamUuCh YPOKH
yuuteneid STEM, 4ToOBI MOTYYUTH BCECTOPOHHEE TOHUMAHKE TeHIEPHBIX aCIIEKTOB
CKPBITOTO MPOSIBIIEHUs yueOHOH nporpammsl 1o npeameram STEM. HccnenoBanue

IMOKa3ajio, YTO U YYUTCIIA, U YHAIIHUCCS NPUACPIKUBAIOTCS I'CHACPHBIX y6e)K,Z[eHHI>i



Xii
OTHOCHUTEJIEHO CIOCOOHOCTEH U pe3ynbTaToB yuyamuxcs B ooinactu STEM, yrBepxkas, uyto
MaJIbUMKH JIyYIll€ MBICIIAT JIOTHUECKU U OBICTpEE OCBAUBAIOT CIIOKHBIE MOHATHS. Kpome
TOT0, OBUIO YCTAHOBJIICHO, YTO YYHUTEJS IPUIHUCHIBAIOT J€BOYKAM TaKHE KaueCTBa, KaK
OTBETCTBEHHOCTb, TPYJOII00HE U TPYAOII00UE, a yICHUKaM-IOHOIIAM - COOOPa3UTEIbHOCTD.
Kpowme Toro, uccienoBanue nokasano, 4To MPaKTUKA yUYUTEJIEH-MYKUMH UMEET I'eHIEPHbIN
XapakTep, OCKOJIbKY OHM, KaK IPaBUJI0, UCIIOJIB3YIOT METObI, KOTOPBIE IIOIPHIBAIOT
yuyactue aeBouek B nmpeamerax STEM. Hakoner, kak yuuTens, Tak U yYCHUKH
MIPOJIEMOHCTPHUPOBAIH T'CHICPHBIC B3IISIBI HA 3aHsaTus STEM, npumnuceiBast
MaTtematuaeckue oonactu STEM MyKcKuM 00J1acTsIM U HE COTIIACySICh C T€HICPHBIMH
poiisiMu ieBoYeK. B ucciieioBaHuy MpeicTaBiIeHbl PEKOMEHJAIUH [T KO U

pa3paboTIUKOB YIEOHBIX TIPOTPAMM.

Kitouessie ciioBa: STEM u renzep, ckpbitas yaeOHas mporpaMma, reHIepHBIC POy,

kapbepa B STEM.
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1. Introduction
1.1 Background Information

STEM (science, technology, engineering, and mathematics) advancements are widely
recognised as major predictors of economic success in developed as well as developing
countries, with consequently increased living standards and enhanced quality of life (Burke &
Mattis, 2007). Likewise, international and local investments in STEM education and career
are seen as significant to the formation of a country’s economic security and the enhancement
of scientific advancement and technological developments that make lives easier (Fisher
&Margolis, 2002). Therefore, the contributions of STEM to the country’s ongoing prosperity
and security are considered crucial. Since both developed and developing countries strive to
be fully industrialised and developed but experience qualified labour shortages in STEM
fields, emphasis must be put on the importance of STEM subjects and effective teaching and
learning of science in schools (Falloon et al., 2021). In this aspect, schools are central to
enhancing learners’ preferences for STEM careers and the place where students identify their
fitness with the STEM field (Falloon et al., 2021). However, one of the challenges for STEM
occupations in many countries is the shortage of skilled STEM workforce, especially the
underrepresentation of women is a global challenge (Salmon, 2015). Furthermore, Salmon
(2015) states that gender inequalities in STEM disciplines emerge in student performance as
early as 15 years old, before the job market or even in higher education.

Schools are accountable for conveying information and nurturing required abilities in
academic subjects, social and personal attitudes and values through the official curriculum.
Indeed, the official curriculum is considered gender neutral because all required content is
taught to all learners, including both girls and boys. Aside from the official curriculum,
schools also impart explicit and implicit messages through the hidden curriculum on what
constitutes appropriate gender role behaviour and attitudes. The term “hidden curriculum”

describes the implicit messages conveyed through the socialization process in schools, which



may include norms, values, and expectations not explicitly stated in the formal curriculum
(Anyon, 1980; Apple, 1971; Jackson, 1990). Gender-related hidden curriculum in general
education can present itself in a variety of ways and acceptable gender role behaviours and
attitudes may be transmitted in schools through a number of mechanisms (Dwyer, 1982).
These mechanisms might include gendered teachers’ expectations, gendered language,
gendered classroom setup, and gendered curriculum content, significantly affecting the
development and socialization of students.

Therefore, this study focuses on how the gendered hidden curriculum shapes gender
stereotypes among teachers and students since the messages acquired through this peculiar
mechanism affect not only students but also teachers (Hernandez et al., 2013). That is why it
is crucial to investigate how STEM subjects are gendered, and the role of the hidden
curriculum in students’ career pathway in STEM, as without this understanding the drop out
and underrepresentation of young girls in STEM subjects is hard to address (Villanueva et al.,
2018).

1.2 Problem Statement

Kazakhstan has pledged to achieve the 17 Sustainable Development Goals (SDGS)
established by UNESCO and is working towards fulfilling its commitments. One of the goals,
SDG 4.7, requires national governments to ensure that students learn to advance sustainable
development, including promoting gender equality (Durrani et al., 2022). This involves
integrating gender parity into domestic educational policies, curricula, teacher education, and
student assessment, as well as monitoring teachers’ and students’ attitudes and interactions
related to gender. Indicators are used to measure the degree to which these goals are being
achieved (Shiel et al., 2016).

Worldwide, education options for women have grown dramatically at the

postsecondary level. Between 1995 and 2018, global female tertiary enrolment quadrupled,



from 38 million to 116 million. As for Kazakhstan, there is a high enrolment of young girls
and women in various tiers of education, including higher education. For example, women
comprised 53.2 % of all undergraduate students, while 46.8 % of young people study in
universities (“Information Analytic Centre” JSC, 2020).

It is noteworthy that women tend to be disproportionately represented in certain fields,
such as education, health, humanities, and social sciences, on a global scale. Conversely,
STEM fields exhibit a marked gender imbalance, with a strong male predominance
(UNESCO, 2016). In a significant majority of countries, specifically close to 66%, the
percentage of female students pursuing degrees in the fields of engineering, construction,
manufacturing, or information and communication technology (ICT) is below 25%.
According to the OECD (2019), the representation of women in postsecondary computer
science programmes is typically less than 20%, while their participation in engineering
programmes is approximately 18% across OECD countries. This assertion appears to hold
validity in the context of Kazakhstan. Despite the increased enrolment of females in higher
education, there remains a significant marginalization and underrepresentation of young girls
and women in the STEM fields. Specifically, females comprise only 28.7% in engineering
and construction industries, and 30% in ICT (“Information Analytic Centre” JSC, 2020).

Gender disparity in fields of study has an impact on career prospects and equality in
the workplace. According to the results of the Program for International Student Assessment
(PISA), on average across OECD countries, only 1 % of girls but 8 % of boys planned to
pursue a career in ICT-related occupations, and only 14 % of girls but 26 % of boys who
excelled in science and mathematics expressed intention to pursue jobs in science and
engineering fields (OECD, 2019). Because the results demonstrate that girls and boys
performed similarly in maths in over 50 % of the OECD countries (OECD, 2019), these

expectations were unrelated to performance.



Moreover, women are mainly missing from technological innovation frontiers, where
job pay is typically the highest. Women make up fewer than 1% of the candidate pool in
Silicon Valley for positions related to artificial intelligence and data science. Female
application and software developers comprise only 6 % of total developers. As big data and
algorithms grow more influential in everyday life, a lack of gender diversity can have a
severe amplifying impact (Rosenberg, 2017). Technology mirrors the values of its creators;
therefore, it is critical to minimise gender bias in technology-related fields.

The underrepresentation of girls and women in STEM fields, especially in engineering
and IT, is mainly explained by their abilities in maths emphasising that females can not
succeed in maths related fields. However, according to the results of the international
assessment PISA, Kazakhstani girls scored similarly to boys in mathematics and
outperformed boys in science by seven points which breaks the stereotypes about girls’
inability to perform well in STEM subjects (OECD, 2019). Despite the results showing no
gender gap in mathematics and science, amongst high-performing students, only one in seven
girls expects to work as an engineer or scientist by the age of 30, while this ratio for boys
comprises 3 out of 10. This suggests that institutional barriers are impeding girls’ and
women’s engagement in STEM education and careers, despite the fact that Kazakhstani girls
do not exhibit a deficit in science and mathematics achievement compared to boys.

According to the Asian Development Bank’s gender assessment in Kazakhstan 2018,
the position of women in Kazakhstani society is stereotypical and mostly refers to housework
and family (ADB, 2018), leading to the notion of a “gender paradox” in which girls and
women are generally literate and represent a larger proportion of bachelor’s and master’s
degree holders relative to men, but are nevertheless underrepresented in certain professions

such as engineering and ICT (Durrani et al., 2022).



The analysis of textbooks revealing stereotypical views has shed light on the study
and explanation of gender roles in Kazakhstan (Durrani et al., 2022). However, the influence
of the hidden curriculum on shaping gender roles and its impact on girls remains a relatively
unexplored area of research. Studying the hidden curriculum is crucial in comprehending the
role of educational institutions in shaping gender attitudes and identities. According to
Bejerano and Bartosh’s (2015) research, the hidden curriculum within STEM education
serves to perpetuate the notion that science is a masculine domain, leading to fewer girls
pursuing science careers. Similarly, Jung et al. (2018) found that the hidden curriculum in
physical education reinforces traditional gender roles and norms, leading to girls being

discouraged from participating in sports.

1.3 Purpose of the Study

The purpose of the current study is to explore Year 12 students’ and STEM teachers’
perceptions about the gendered hidden curriculum in STEM subjects. Furthermore, the study
aims to explore to what extent the gendered aspects of the hidden curriculum affect both male
and female students’ choices of their major subject.

1.4 Research Questions

This study seeks to answer the following research questions:

RQ1: What are students’ perspectives on the gendered hidden curriculum in STEM

subjects?

RQ2: What are teachers’ perspectives on the gendered hidden curriculum in STEM

subjects?

RQ 3: In what ways does the gendered hidden curriculum in STEM subjects influence

male and female students’ career pathways in STEM?

1.5 Significance of the Study



It is critical to inquire into perceptions of the gendered hidden curriculum in STEM
subjects among teachers and students since this academic domain is strongly gender biased,
which is characterised by a lower rate of female students’ involvement. The study holds
significance in identifying the underlying factors contributing to gender disparities in STEM
fields among high school students, as this is a crucial stage when students are in the process
of making or have already made definitive decisions regarding their career paths.

Furthermore, exploring and understanding the role of the hidden curriculum in
shaping gender stereotypes regarding STEM subjects will provide teachers with new insights
and support reflections on how teachers and the school might be unconsciously reproducing
gender stereotypes, as well as what measures can be taken to advance gender parity within
the realm of education. Through the facilitation of teachers’ recognition of the implicit
messages conveyed by the hidden curriculum, teachers can enhance their capacity to address
gender-based stereotypes by improving their practices and mitigating the impact of gender-
biased attitudes on girls’ engagement with STEM subjects.

1.6 Definition of Central phenomenon

It is argued that forming gender notions and behaviour starts from children’s early age
through their dress, dramatic play, playground conversation, and schoolwork (Frawley,
2005). The biases of teachers, whether deliberate or unintentional, communicate explicit and
unfavourable messages to students, ultimately influencing their self-perception of their
aptitudes. The perceptions of gender roles among children are significantly influenced by
both explicit forms of gender bias, such as gender-based restrictions on tasks, as well as the
gendered hidden curriculum. This gendered hidden curriculum comprises various factors,
including gendered language, classroom arrangements, teacher-student interactions, dress

codes, gender-based disciplinary practises, and gendered expectations. (Frawley, 2005).



The term “gendered hidden curriculum” refers to the unintended gendered
consequences of the formal curriculum that are nonetheless transmitted to learners and
students at educational institutions (Print 1987). It includes unofficial and inadvertent
components of learning in schools. The curriculum thus extends beyond the aims indicated in
syllabuses or teachers’ manuals. As a result, students learn things other than the planned
curriculum in school.

As a result, the hidden curriculum produces educational outcomes that educators did
not anticipate. Teachers may not have intended these since they are not expressed in spoken
or written forms of instructional objectives, nor documented in educational materials such as
syllabi or school policy. The hidden curriculum taught to pupils is effectively “hidden” from
them insofar as it is not explicitly articulated. It may be hidden not just from students but also
from teachers, at least on a conscious level. It is suggested, however, that the hidden
curriculum is potent and is presented in such pervasive and subtle ways that instructors and
students may be unaware of its effects.

1.7 Summary

The current chapter elaborated on the justification for the research problem, the
purpose and significance of the study were discussed. The chapter presented the research
questions and determined the central phenomena of the study. The second chapter presents a
review of the literature on the topic. The next chapter provides a comprehensive literature
review pertaining to the research topic. Chapter three elucidates the methodology employed
in the research, whereas chapter four presents the findings. Chapter five addresses the
analysis of the findings in light of the body of prior research on the topic. The last chapter

offers conclusion, recommendations, and implications for further research.



2. Literature Review

This study explores the gendered hidden curriculum of Science, Technology,
Engineering, and Mathematics (STEM) subjects in Grade 12 and how the hidden curriculum
in STEM subjects shapes students’ aspirations for higher education and careers. In this
chapter, | review and synthesise existing studies regarding the factors that affect the gendered
nature of STEM subjects and hinder female students’ engagement with STEM subjects.

The review is organised into five sections. The first section conceptualises gender,
gender identity and gender roles. The second section then delves into research on gender and
STEM, while the third section reviews scholarship on hidden curricula. Finally, attention is
drawn to research about the hidden gendered curriculum in the fifth section.

2.1 Conceptualising Key Terms
2.1.1 Defining Gender

Gender-related research has gained in popularity in recent years. Gender
conceptualizations differ between researchers, despite agreement on their significance. There
is a consensus among social scientists regarding the notion of gender, which is widely
defined as a social concept and social construction with less focus on the biological features
distinguishing gender from the sex of the person (Brannon, 2002; Deaux, 1993; Lorber,
1994). In the same vein, research by Riegle-Crumb and Morton (2017) suggests that gender is
a social construct that is generated and sustained across multiple levels, encompassing
structures at the macro-level and the immediate local surroundings in which people live.
Risman and Davis’s (2013) definition of gender also acknowledges its social construction but
also accounts for biological and reproductive aspects defining gender, as the organisation of
social relationships centred on the reproductive sphere and the collection of behaviours that
incorporate reproductive distinctions between bodies into social processes.

Bonvillain (2020) takes the definition a step further, incorporating both time and

context, claiming that gender refers to acquired social differences that change over time and



vary greatly within and across cultures. While varying to some degree, the aforementioned
definitions reflect the biological, social, cultural, and temporal milieu that generates
expectations for gender-related behaviour.

In 1990, Butler published a paper in which she described gender as not something we
are, but something we do and claimed that gender must constantly be socially reconstructed
in light of the “normative conception” of being men and women because individuals act with
the knowledge that they will be assessed based on what is considered suitable feminine or
masculine behaviour.

Howes (2002) suggests that the concept of gender is typically linked to the qualities,
actions, and social norms that are taught to boys and girls by their respective cultures and are
expected of them to adhere to (p.25). This view is supported by Walkerdine (1989), who
writes that gender is dynamic and what is considered gender appropriate behaviour changes
over time, with the normative views of being men and women also dependent upon ethnicity,
group and social position. Walkerdine also points to the ever-present potential to act as manly
men or womanly women and concludes that gender is an evolving feature of social
interaction (Walkerdine, 1989).

Walkerdine (1989) identifies femininity, i.e. culturally approved ways of acting like a
woman, as a performance, noting a significant disparity between how gender-related
performances are evaluated, leading to inequalities. These derogatory sentiments were
frequently linked to the notion that women’s success in STEM was based on hard work and
rule-following rather than innate intelligence or exceptional aptitude.

According to Renold (2006), studies that examine gender performances and
interactions within educational settings highlight the different approaches taken by boys and
girls in positioning themselves as learners, and how they are positioned by others, as learners.

Despite their high academic achievements, girls are often marginalised in the classroom.
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To sum up, gender is not an essential and universal construct. Instead, gender can be
considered as a social construct influenced by the local, institutional, and socio-cultural
conditions in which people live. Gender is expressed behaviourally within the given
framework of expectations, with evidence suggesting some level of bias of sentiment toward
high female academic performances. With a definition of gender established, | turn my
attention now to defining gender identity and gender role behaviours.

2.1.2 The Construction of Gender Identity and Gender Roles

Gender roles are societal constructions that are used to define and distinguish the roles
of men and women in a given culture. These roles have been present since ancient times, with
societies around the world having their own set of norms, values, and beliefs about the roles
of men and women within a community. Despite the fact that gender roles have been present
in all societies, they have been subject to change over time, especially in recent decades. This
literature review discusses the way in which gender roles have been constructed, the factors
that contribute to their construction, and how these roles have changed over time.

The concept of gender roles has been studied extensively in the social sciences, with
many researchers attempting to understand the factors that contribute to the construction of
gender roles. One of the most influential theories of gender role construction is the Social
Role Theory, developed by Joan Acker. According to Acker (1975), gender roles are a
product of the process of socialisation, whereby individuals learn to adopt certain values and
behaviours that are deemed appropriate for their gender. This theory suggests that gender
roles are the result of various societal influences, encompassing cultural norms, family
structures, and religious beliefs.

Butler (1999) argues that knowledge about gender roles is constructed socially and
culturally when a child understands whether someone is a man or woman from the attributes

such as clothes, hairstyle, and behaviour. Maccoby and Jacklin (1974) claim that a child



11

forms a relevant role identity through imitating adults by receiving praise and encouragement
for perceived feminine or masculine behaviours and trying out different roles with. In
addition, Blaise (2009) claim that children acquire an understanding of gender roles by means
of their conversations with peers and their interactions with individuals in their social
environment. This implies that children themselves are active in the construction of their
gender identity.

The notion of performativity, as discussed by Butler (1999), posits that gender is
primarily performative and shaped by a series of actions. The argument made by Blaise and
Taylor (2012) aligns with the statement that gender is not simply an inherent quality but
rather a product of repeated verbal and physical actions and expressions that individuals use
to identify as either male or female. Tylor asserts that this performance of gender is carried
out through specific bodily movements and verbal language, as well as their continual
repetition (p.92). The act of conforming to gender roles as per the prevalent gender norms
implies that children are being taught that conventional gender role expressions and practices
are standard and they are required to behave accordingly (Blaise & Taylor, 2012).

The construction of gender roles is also closely linked to power dynamics, especially
between men and women. As noted by Ferree (1990), gender roles are defined by a set of
power relations that are shaped by society’s dominant ideologies. This means that gender
roles are often shaped by the expectations of men and women within a given culture and can
also be used to maintain male dominance. For example, in some cultures, women are
expected to remain home and fulfil domestic roles, while men are expected to work and be
the breadwinners. This type of gender role construction has been used to maintain male
dominance and power in certain societies.

In addition to power dynamics, gender roles are also shaped by cultural beliefs and

values. For example, in some cultures, masculinity is associated with strength and power,
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while femininity is associated with beauty and passivity. These traditional gender roles are

often reinforced through language, media, and other forms of communication. However, in

recent years, there has been a shift in gender roles, with more people challenging traditional
gender roles and advocating for greater gender equality.

Overall, gender roles are cultural constructs that have existed in all societies
throughout history but have experienced tremendous changes over time. These roles are
shaped by a variety of factors, including socialisation power dynamics, cultural beliefs, and
values. The Social Role Theory suggests that gender roles are the results of a combination of
social forces, while performativity theory argues that gender is largely performative and
constructed through a set of acts. Gender roles have traditionally been used to maintain male
dominance and power, but in recent years, there has been a shift towards greater gender
equality and the challenging of traditional gender roles.

2.2 Gender and STEM

In recent years, there has been a surge in the need for STEM qualified professionals
on a global scale. However, gender-based stereotypes in these fields persist and have been
extensively studied. The evidence suggests that these stereotypes and biases in STEM
subjects start during primary and secondary education (Blackburn, 2017). The literature has
identified a multitude of factors that impact the underrepresentation of girls and women in
STEM fields. In an attempt to understand the role of such stereotypes in STEM settings,
biological and social factors will be reviewed. The following figure describes the factors
contributing to the gendered STEM education.

Figure 1

Framework on Factors Contributing to Gendered STEM
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2.2.1 A Biological Perspective

The subject of women’s underrepresentation in STEM fields is a major focus in
literature, with many studies delving into biological theories. These theories argue that
differences in academic achievement are rooted in differences in sex between males and
females (Roberts, 2000). Traditionally it has been argued that hormone levels and brain
organisation differences are factors in the under-representation of women in STEM (Collins
& Kimura, 1997; Hines, 2006). Those supporting this biological reasoning argue that men
have developed superior spatial skills because of testosterone levels, resulting in a lower
women’s performance in maths and science and less women involvement in STEM- related
fields (Clint et al., 2012).

However, Hines (2006) investigated the relationship between prenatal testosterone
level and gender-related behaviour and found that although there is a significant influence of
testosterone level on sex-typed postnatal childhood play, mathematical abilities or
visuospatial abilities do not appear to be influenced by the testosterone level. While Hyde et
al. (1990) found statistically significant gender differences in visual-spatial skills, she
asserted that these findings were insufficient to account for the extent of women’s

underrepresentation in the engineering field. While there exists evidence indicating that men
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tend to outperform women on standardised maths tests like the SAT-M (Gallagher and
Kaufman, 2005), some scholars have argued that this discrepancy is typically minor, and that
there is often substantial overlap in the score distributions of men and women (Hyde, 2005).

Eliot (2011) argues that results from contradictory studies on sex differences in the
brain are misinterpreted and exaggerated in public discourse, reinforcing stereotypes about
the effect of hormones on gendered behaviours and maths results. In addition, Anglim (2019)
suggests that teachers’ beliefs regarding the effects of hormones may be significant, and cites
Eliot (2011, 2013) to illustrate how our beliefs about hormones can have a greater influence
on behaviour than the hormones themselves.

Many studies have attempted to explain men’s superiority over women in quantitative
reasoning skills by investigating brain differences between sexes using MRI results of adults
(Frederikse, 1999; Merrill et al., 2016). The study by Reilly et al. (2015) explains that
quantitative reasoning differences between sexes emerge as a result of differentiated roles of
women and men, with men being heavily exposed to hunting and navigation activities that
require visual-spatial skills. This view is supported by the majority of researchers in
neurosciences who claim that the brain has neural plasticity and is susceptible to change and
development according to social and physical environments (Greenough et al., 1987). As a
result, the environment and treatment received by boys and girls will have an impact on how
they develop. Boys’ pattern of better performance may be due to their greater access to
problem-solving opportunities outside of mathematics classrooms than girls’ (Kimball,
1989).

Overall, biological theories have been employed to account for the
underrepresentation of women in STEM fields. However, recent studies have challenged the
notion that differences in hormone levels and brain structure are solely accountable for

gender differences in educational performance. The evidence suggests that both societal and
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environmental factors have a pivotal influence on individual development and behavioural
patterns.
2.2.2 Socio-Psychological Perspectives

2.2.2.1 Social-Roles Theory

Besides biological factors, the roots of girls’ underrepresentation in STEM fields lie
in sociological factors that underpin the division of gender roles and labour. According to
Eagly and Wood’s (1999) social-roles theory, psychological differences between sexes are a
result of the societal allocation of gender-specific roles to men and women. Reilly et al.
(2015) claim that gender specific labour division leads to the development of masculine and
feminine traits, attributing qualities such as strength, achievement-orientation, and
competitiveness to men and communication-oriented traits to women.

Eagly and Wood (1999) in their study on the origins of sex differences in human
behaviour refer to the social structuralist perspectives, pointing out that gendered labour
division acts as an engine in sex-differentiated behaviour and enables men and women to
build schemas about sex-typing activities and interests which in turn facilitates the
development of particular cognitive skills.

2.2.2.2 Stereotypes about Gender and STEM

Research has shown that gender stereotypes in STEM exist and are prevalent in
society. For example, women are often perceived to be less competent in math and science
than men, even though this has been proven to be untrue (Eagly & Wood, 1999).

Stereotypes that depict STEM as a field dominated by men also discourage girls from
pursuing careers in these fields (Almukhambetova & Kuzhabekova, 2021; Rogers et al.,
2021). Dasgupta and Stout (2014) assert that cultural stereotypes persistently depict men as

the ideal scientists, engineers, and technological innovators. The disparity between male
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STEM norms and feminine gender role expectations creates obstacles to the involvement of
girls and women in STEM field throughout their lifespan.

It is presumed that messages regarding STEM from socialisation forces, such as
parents, communities, schools, and media, may communicate the notion that STEM fields are
more suitable for males. According to the gender schema theory, the messages conveyed
about STEM professions have established distinct gender-based roles for children, thereby
influencing their perception of STEM careers. Specifically, boys are more likely to view
STEM vocations as socially acceptable options that align with their gender identity, while
girls may not share the same perspective. Frome and Eccles (1998) argue that parents may
develop a schema that associates mathematics and science with male cultural tasks due to the
underrepresentation of women in the science workforce. Van Der Vleuten et al. (2016) argue
that gender ideology has a substantial impact on the academic decisions of both male and
female students. Specifically, boys are more likely to select science-related courses that are
traditionally associated with masculinity, while girls tend to opt for subjects such as art,
language, and humanities, which are typically viewed as feminine (p. 184).

According to new research on female students’ experiences in STEM majors in
Kazakhstan, STEM careers are not acceptable for women because women are not expected to
earn more money or put in more hours at work than their husbands, which highlights the idea
of the hierarchy between the sexes in traditional Kazakh homes (Almukhambetova &
Kuzhabekova, 2021).

2.2.2.3 Stereotype Threat

The literature on the effect and consequences of stereotype threat on women’s
performance and engagement in STEM fields has grown in recent years (Spencer et al.,
1999). The stereotype threat is a socially shaped fear or anxiety that one’s ability and

performance can be judged through the lens of negative stereotypes (Steele, 1997). One of the
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first studies investigating the effect of stereotype threat was conducted by Spencer et al.
(1999), who found that female participants exhibited poor performance on maths test than
their male counterparts when exposed to stereotype threat conditions. Similarly, Steele and
Ambady (2006) conducted a study to investigate the impact of a self-relevant category prime
on women’s attitudes towards the gender-stereotyped domains, specifically arts (positively
stereotyped) and mathematics (negatively stereotyped). The study revealed that women are
more susceptible to experiencing anxiety in maths-related settings that involve high maths
abilities due to their gender. Studies investigating the effect of stereotype threat in
experimental conditions where women’s gender is made salient found that it leads to lower
maths test results.

Another study conducted by Ambady et al. (2004) found that when women in
threatened condition were presented with gendered words as “doll”, “dress”, “earrings”,
“skirt”, resulted in underperformance of women in challenging maths tests in comparison
with women who were presented with neutral words. These studies illustrate that stereotype
threat can be caused by various situational cues such as the description of the test, the gender
composition of the room, and factors that make women’s gender salient.

Overall, research on STEM education has entailed significant empirical endeavours
aimed at comprehending the fundamental factors that influence student achievements
throughout the STEM pipeline. The main findings suggest the effect of biological differences
as the level of testosterone does affect the visual-spatial ability, but statistically significant
differences between genders are accounted for by how boys and girls are differently
socialised according to their gender, with boys being more involved in activities that enhance
visual-spatial abilities. In addition, sociological factors such as gender roles and labour

division lead to the development of specific traits and activities associated with each gender
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and enables women and men to build gender specific schemas about sex-typing activities and
interests.

2.3 The Hidden Curriculum

More than any other institution, schools are the means through which young people
are socialised (Martin, 1976; Mutekwe & Modiba, 2012). Apart from imparting explicit
education instruction in academic disciplines, schools also provide more covert training in
social norms and behaviours. Students in schools not only learn what is explicitly taught in
subjects, but they also accumulate additional “hidden” lessons throughout the process of
learning.

According to the research, the human brain unconsciously processes around 80% of
“hidden” signals, information, content, and messages known as the hidden curriculum. The
notion of the hidden curriculum first emerged in the late 1960s in empirical studies by
Jackson (1968) who explored the hidden messages that students learn in the process of
schooling. Jackson (1968) in his book Life of Classrooms, claimed that there were expected
values, dispositions, and social and behavioural norms that students were taught within
unofficial and hidden messages (Kentli, 2009). Dreeben (1968) places particular emphasis on
“what is learnt in school” as a result of the social dynamics in the classroom and the teacher’s
use of power (as cited in Apple, 1971). According to Kohlberg (1970), the hidden curriculum
has an impact on both moral education and the teaches obligation to instil moral values in
students.

The hidden curriculum operates at all levels of education. Henry (1955) addresses the
connection between a student and a teacher, the norms that regulate it, and the function that
these values serve in “educating for docility”. Similarly, Margolis (2001) concurred that there
are features of classroom life that enhance the socialisation process of students and students

pick up messages through just being involved in it. Moreover, Winter and Cotton (2012) add
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that in higher educational institutions, aspects of hidden curricula might be unknowingly
transmitted to students through social, institutional, or lecturer’s values, so hidden curricula
are not bound to any level of education.

Most studies on hidden curricula are focused on their negative features, such as the
predisposition to propagate inequalities within society. Hidden curricula studies include
aspects of social conditioning through rigid timetables and structures and surveillance and
regulation. For example, Willis’s (1978) ethnographic study, “Learning to Labour” in
addition to providing insight into working-class subcultures, revealed how the structure of
secondary schools helped the training of working-class children for a lifetime of labour in
factories (as cited in Cotton et al, 2013). Furthermore, Dunne et al. (2016), in the study of the
implication of hidden curriculum in Post-Colonial Ghana, revealed that the regulation and
surveillance of students’ time was closely related to the regimentation of school life. The
timetable itself was an essential disciplinary tool that not only structured and organised
school time but also built school hierarchies that positioned pupils as subject to the
established regimes policed and enforced by the headmaster. In addition, in the study on the
marginalisation of indigenous students, Rakhman (2013) argues that most learning standards
in schools mirror “white" dominant cultural values and practices, and those who do not
possess the cultural competencies necessary for academic success, such as indigenous and
minority children, are at a significant disadvantage in their educational pursuit.

2.4 Hidden Gendered Curriculum

A person's behaviour, beliefs, and values can be significantly affected by negative
lessons learned through the hidden curriculum. Evidence suggests that it can reinforce
outdated gender roles by prescribing which subjects are most appropriate for a person’s

gender, which is the manifestation of a gendered hidden curriculum, in addition to preparing
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students for integration into society outside of school and stressing the importance of
obedience and discipline.

The gendered hidden curriculum is an important educational concept that has been
addressed by numerous leading scholars in the field. According to Blumberg (2008) the
gendered hidden curriculum is defined as the ways in which gender is taught and learned in
school through the formal and informal processes of socialisation. This concept has been
studied extensively by researchers such as Bem (1981), who argued that traditional gender
role socialisation in schools reinforces gender stereotypes, and Sadker and Sadker (1994),
who discussed how gender bias in the classroom environment can lead to differential
educational opportunities for boys and girls. Similarly, Pollack (1998) highlighted the need
for schools to address the gender-based power dynamics in educational contexts.
Collectively, these scholars have provided important insights into the complexity of the
gendered hidden curriculum in school contexts.

The review of relevant literature supports the idea that schools, as contemporary
social control mechanisms, define not only what is to be taught and what knowledge is, but
also what a girl or boy pupil is and how teaching and learning are to be viewed for all
students. It does so in relation to a variety of tools, including the classroom wall charts and
individual work cards, teacher attitudes and expectations of gender roles, and the physical
layout of the school.

The school serves as a significant entity in shaping the child’s socialisation process,
particularly in terms of acknowledging gender roles. According to scholarly literature, there
exists a socialisation process that encourages female students to be expressive and male
students to be instrumental. However, educational researchers have observed that schools not
only fail to challenge these gender stereotypes prevalent in society, but also tend to amplify

them (Delamont, 1983, p. 83).
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In the study by Knick and Jules (1997) on students’ perception of a good teacher, it
was found that there were some significant differences in perception of a good teacher in
classroom management and teaching style: female teachers tend to prioritise building positive
interpersonal relationships with their students and use classroom strategies to promote
participation. In contrast, male teachers are often perceived as more assertive and effective in
managing student behaviour.

2.5 The Gendered Hidden Curriculum in STEM Subjects

The discussion below depicts the gendered messages relayed to students in STEM
classes via the hidden curriculum in classrooms, teachers’ expectations and teachers’
gendered classrooms. The following figure provides a visual illustration of the negative
impact of gendered aspects of the hidden curriculum on girls’ self-efficacy, self-STEM

identity and the production of gendered STEM pathways.

Figure 2

Gendered Aspects of the Hidden Curriculum and its Influence on Students’ Career Pathways.
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2.5.1 Gendered STEM Classrooms
Students’ perceptions of relatedness and belonging are significant predictors of girls’

science motivations and engagement with STEM subjects. Cheryan et al. (2009) conducted a
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study on gender participation in Computer Science and found that classroom environments in
this field projected a masculine image, leading to a sense of exclusion among female
students. Dasgupta and Stout (2014) claim that learning and professional environments that
foster a sense of belonging within one’s intellectual community are significantly more
effective in attracting, retaining, and promoting girls and women in STEM. Research by
Master et al (2016) found that women who were surrounded by stereotypical objects within a
Computer Science classroom demonstrated a decreased level of interest in the subject when
compared to their counterparts who were exposed to non- stereotypical objects in the same
environment. In research by Martin (1998), it was found that classrooms are often organized
in ways that reinforce gendered stereotypes, such as having separate areas for boys and girls
to play or using gendered colours to decorate the classroom. She also observes that teachers
often interact differently with boys and girls, encouraging boys to engage in rough and
tumble play while praising girls for being quiet and well-behaved.

Steele et al. (2007) found that a robust gender stereotype was evident among boys
and girls in the later stages of elementary school. The findings indicate that both groups of
children exhibited a tendency to more rapidly link male images with mathematical concepts
and female images with reading and writing, as opposed to the converse associations. As
claimed by Bandura and Bussey (1999), men and women are directed towards different life
choices as a result of students’ presumptions about what is more acceptable for men and
women to pursue as a career when they learn such repetition of depictions in occupation.
2.5.2 Teachers’ Gendered Expectations

Research has indicated that biases and expectations of teachers are highly influenced
by the gender of their students, and this can perpetuate and strengthen gender disparities in
STEM (Jussim et al., 1996). According to Hand et al. (2017) both teachers and students have

strong perceptions that boys perform better in STEM disciplines and attribute more masculine
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characteristics to someone working in the field of science. Similarly, Perander et al. (2020)
found that teachers and counsellors exhibited a tendency to perceive male students as
intelligent and did not attribute their lack of mathematical abilities to their gender, unlike
their female counterparts. To clarify, educators have a tendency to link mathematical
proficiency with masculine traits and hold the belief that males possess an inherent talent for
excelling in mathematics and scientific fields. Sansone (2017) claims that the beliefs held by
teachers regarding female students’ abilities in maths and science, along with any
discriminatory actions taken by teachers, are important factors in predicting the level of
interest and confidence that students exhibit in STEM subjects. In addition, it was reported
that the self-efficacy of students is diminished in cases where female teachers hold the belief
that male students possess superior abilities in mathematics or science compared to their
female counterparts (Sansone, 2017). Previous studies have demonstrated that teachers tend
to describe their female students as untalented, highly diligent, or motivated and dependant
on help from adults (Avitzour et al., 2020). One well-known study into the effects of
teachers’ biases on students’ academic outcomes revealed that male students were favoured
by maths and science teachers, leading to teachers over-marking boys’ maths tests in a non-
blind classroom tests in Year 7.
2.5.3 Teachers’ Gendered Practices

Studies have shown that teachers may exhibit gendered behaviours in their teaching
practices, such as favouring male students over female students in their interactions and
classroom activities (Cheryan et al., 2011). For example, male teachers may give male
students more attention and opportunities for hands-on activities, while female teachers may
provide more opportunities for verbal activities to female students. Becker (1981) argues
that teachers approach girls and boys differently in areas such as (a) open questioning, (b) the

cognitive level of questions, (c) providing positive and negative feedback, (d) the level of
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encouragement given, (e) the extent of individualised assistance provided, and (f) the nature
of conversation and humour exchanged. Male students were advantaged by observed
disparities as they received greater levels of teacher attention, reinforcement, and emotional
support. Females who have been traditionally considered as subordinate gender have been
allocated comparatively fewer resources across the three domains (Becker, 1981, p.51).

According to Martin (1998), there is a greater likelihood for male students to engage
in behaviours such as speaking without raising their hands, engaging in rough play, and
talking more loudly in comparison to girls. In addition, Riley (2014) found that teachers
praised female students for good behaviour and diligence, with some even attributing these
qualities to their academic accomplishments. Gilliam et al. (2016) point out that teachers’
need to manage a classroom and control children’s behaviour may lead to the implementation
of a gendered hidden curriculum to transmit explicit and implicit messages about gender,
which are used to regulate the behaviour of both male and female students. Consequently,
teachers communicate gender norms regarding suitable behaviour for boys and girls via
disciplinary measures (Erden & Wolfgang, 2004; Martin, 1998).

Regarding gendered language use, research conducted by Saeed (2020) in Pakistan
found that teachers use different linguistic strategies when communicating with male and
female students. Male students were addressed using more assertive and commanding
language, whereas female students were addressed using more polite and soft language. The
study also found that this gendered language use had a significant impact on classroom
communication. Female students were less likely to participate in class discussions and were
less likely to ask questions, which affected their overall academic performance. On the other
hand, male students were more likely to participate in class discussions and were more likely

to ask questions.
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2.6 Summary

This literature review provides an overview of various definitions of gender and its
social construction. Researchers argue that gender is not an essential and universal construct,
but rather a social construct influenced by local, institutional, and socio-cultural conditions.
Gender roles are societal constructions used to define and distinguish the roles of men and
women in a given culture and are subject to change over time due to various factors,
including socialisation processes, cultural norms, family structures, and religious beliefs. The
review also explores the concept of performativity, which argues that gender is
predominantly performative and constructed through a set of acts, and the active role children
play in constructing their gender identity.

Regarding gendered STEM fields, the literature discusses three perspectives that
contributed to the underrepresentation of women in STEM. Biological theories have been
used to explain women’s underrepresentation in STEM fields, and recent studies have
challenged the notion that differences in hormone levels and brain organization are solely
responsible for gender differences in educational performance. The evidence suggests that
social and environmental factors play a crucial role in shaping individual development and
influencing behaviour. Overall, research on STEM education represents substantial empirical
efforts to form a better understanding of the underlying factors that influence student success
along the STEM pipeline. The main findings suggest the effect of biological differences as
the level of testosterone does affect the visual-spatial ability, but statistically significant
differences between genders are accounted for by how boys and girls are differently
socialised according to their gender, with boys being more involved in activities that enhance
visual-spatial abilities. In addition, sociological factors such as gender roles and labour

division lead to the development of specific traits and activities associated with each gender
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and enables women and men to build gender specific schemas about sex-typing activities and
interests.

Moreover, this literature review explores the concept of the hidden curriculum, which
refers to the implicit messages and values that students learn in the process of schooling. It
also highlights the negative aspects of the hidden curriculum, including its potential to
perpetuate inequalities in society. The review further expanded exploring the concept of the
gendered hidden curriculum, which refers to the ways in which gender is taught and learned
in schools through formal and informal processes of socialization. The review highlights that
the gendered hidden curriculum can reinforce gender stereotypes and lead to differential
educational opportunities for boys and girls. The review also discusses the negative impact
of the gendered hidden curriculum on girls’ self-efficacy and self-STEM identity in STEM
classrooms. The study emphasizes the importance of creating inclusive and equitable
classroom environments that foster belonging in one’s intellectual community to recruit,
retain, and advance girls and women in STEM fields. The review concludes that educators
should be aware of their biases and expectations to avoid reinforcing gender stereotypes and

strive to promote gender equity in education.
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3. Methodology

The purpose of the current study is to explore STEM teachers’ and grade 12 students’
perspectives on the gendered hidden curriculum. Furthermore, the current study investigates
to what extent the gendered hidden curriculum of STEM subjects affects boys and girls
differently when choosing major subjects.

This chapter begins by discussing the rationale for employing a qualitative case study
that aligns with the research questions to be explored. Next, the selection of the research site
and sample is described, followed by explanation of the procedure employed in recruiting
participants. Then, data collection method is outlined, which comprised semi-structured
interviews with teachers, focus group discussions with Grade 12 students, and lesson
observations. Additionally, I explain the way I analyzed the collected data. Following the
discussion of the study’s ethical considerations, a brief summary of the chapter is provided.

3.1 Research Design

The current study is phenomenological in orientation since it focuses on discovering
and explaining the core essence of the participants’ cognitive processes in relation to some
common experience (Patton, 2002). In other words, understanding a particular phenomenon
as seen through the eyes of those who have experienced it. Since the central phenomenon of
the present study is the gendered hidden curriculum, phenomenological research will be
applied to provide a description that presents the essence of this phenomenon by exploring
both male and female students’ experiences with gendered STEM subjects.

The present study adopts an instrumental case study design to investigate a single
school for gifted students. This approach is in line with Creswell’s (2014) conceptualisation
of a class or school community as a bounded system. Yin (2002) claims that “case study
approach is used to investigate a phenomenon in its natural environment, especially when the
distinction between a phenomenon and its context is unclear, and the researcher has minimal

control over both the phenomenon and context” (p.13). Furthermore, this definition of a case
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study is considered as a more appropriate research design, given the nature and topic of the
current study. Other research designs that employ quantitative methods, such as experimental
and survey research, may not provide the researcher with the necessary level of data
comprehensiveness (Yazan, 2015). Thus, Yin (2002) defines the case study as a “distinctive
research approach” that provides a comprehensive exploration of real-life situations (p.14).

An instrumental case study is a research design that focuses on a specific case or
phenomenon to gain insights into broader issues or theories (Stake, 1995). In this case, the
phenomenon is the gendered hidden curriculum in STEM subjects. By examining specific
cases in depth, the researcher can develop a better understanding of the underlying factors
that contribute to gender disparities in STEM education and identify potential solutions.

One advantage of the instrumental case study approach is its flexibility, which allows
the researcher to collect a wide range of data from multiple sources (Yin, 2009). In the case
of the gendered hidden curriculum, it involved observing classroom interactions, conducting
semi-structured interviews with teachers, and conducting focus group discussions with
students.

Another advantage of the instrumental case study approach is its ability to generate
rich, detailed data that can be used to develop nuanced explanations of complex phenomena
(Merriam, 2009). This is particularly important for understanding the gendered hidden
curriculum, which involves subtle and often unconscious messages and norms that are
difficult to capture through quantitative data alone.

3.2 Research Site

The current study was conducted at one STEM-Oriented school for gifted students in
Kazakhstan. Only high-achieving students study at this school as they are selected on the
basis of their results on subject exams. The reason for choosing this school is that it is a

STEM -oriented school and considered information-rich regarding this study. In addition, this
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school was selected since it has grade 12, where there are students who are 18 years of age or
older and can independently give consent.

3.3 Research Sample
Participants for this study included year 12 students and teachers teaching STEM

subjects. In the present study, a purposeful sampling strategy was used to select STEM
Teachers and 12 students in Year 12, all of whom are 18 years of age or older. The use of
purposeful sampling facilitated the selection of cases that were deemed to be rich in
information for the purpose of conducting an in-depth study. This sampling strategy allowed
researcher to acquire a comprehensive understanding of the case, thereby enabling the
researcher to gain valuable insights into issues that were central to the inquiry (Patton, 2002).
The study was conducted with the aim of exploring the gendered aspects of the hidden
curriculum in STEM subjects and the extent to which the gendered hidden curriculum
influences students’ career pathways in STEM, gender, students’ major choice, and teachers
subject specialism were the main criteria for the sample selection. The study’s sample
comprised of twelve students, specifically six male and six female students in Year 12, four
teachers, each teaching one of the STEM subjects in a selective school located in southern
Kazakhstan. The school is known to have a student body composed of predominantly high-
achieving individuals. This particular grade level has been chosen due to the fact that students
at this stage begin to actively make up their minds or are already certain about their future
academic pursuits and professional aspirations. Approximately half of the student participants
were studying biology, whereas the remaining half were studying physics. The choice of
these subjects is indicative of distinct career paths, with biology being a compulsory subject
for those pursuing a degree in medicine and physics a requisite for those interested in
engineering. Kazakhstan exhibits gendered patterns in both of these fields, with a higher

concentration of women in medicine and men in engineering (UNESCO Bangkok, 2016). |
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sampled six male and six female students from Year 12 and four teachers, each teaching one
of the STEM subjects to answer the underlying research questions.

3.4 Procedures for Recruiting Participants

Once ethical approval from the Research Ethics Committee obtained, the school
principal was contacted via email and the aim and the importance of the study were explained
to them. Ethical approval from NUGSE Ethics Committee and Information Letter was
provided to the school principal. After obtaining agreement from the principal to conduct
research, Year 12 classroom curators were asked to provide me access to the students and
STEM teachers of grade 12 to introduce my research and provide details regarding the
research process. Explanation of the research purpose and details were provided to students
and teachers and both requested to volunteer to participate. Prior to taking part, information
and informed consent documents were provided in Kazakh and Russian languages and
participants chose the language that they were comfortable with and they had opportunity to
ask questions regarding research and their participation. To provide different perspectives
when exploring the gendered aspects of the hidden curriculum in STEM subjects, students
were chosen based on their gender and age. As for semi-structured interviews
3.5 Data Collection Tools

Three methods of data collection were used in this study: semi-structured interviews
with teachers of STEM subjects, discussions with Year 12 students, and observation of Year
12 STEM subjects’ lessons (Table 1).

Table 1

Sample Size and Data Collection Methods

Participants Method Biology/chemistry Physics/ICT Total
Students of FGD 12 students
grade 12 6 students: 6 students:

3 girls 3 girls

3 boys 3 boys
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Teachers Interview 4 teachers

2 teachers: 2 teachers:

1 teacher of 1 teacher of

Biology Physics

1 teacher of 1 teacher of

Chemistry ICT
Class Observation The same two Thesametwo 2  Classrooms
Observations teachers teachers

3.5.1 Semi-structured Interviews

Semi-structured interviews are a commonly used method for collecting qualitative
data in research studies. This type of interview allows for flexibility in the conversation while
still ensuring that the researcher is gathering relevant and in-depth information regarding the
participant’s experience and perceptions (Cohen et al., 2011). When conducting semi-
structured interviews with STEM teachers, this method provided rich data on their teaching
practices, beliefs, and attitudes towards STEM and the gendered hidden curriculum. It was an
efficient way to explore teachers’ beliefs about students’ abilities in STEM subjects and
explore the extent of teachers’ exposure to gendered stereotypes about STEM subjects and
careers.

Semi-structured interviews are important in this study since they offer greater
flexibility for the researcher to follow up on relevant points in depth (Wellington, 2015).
Since the study is built around understanding the central phenomenon, the responses from
teachers are likely to yield in-depth understanding of the way gendered aspects of hidden
curriculum influence STEM teachers’ experience and perceptions about differences in
students' abilities, performance based on gender.

Table 2

Gender and Subject Specialism Characteristics of Participants
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Gender Subject specialism
Teacher 1 male Physics
Teacher 2 male Biology
Teacher 3 female ICT
Teacher 4 male Chemistry

| interviewed four teachers (see Table 1). Each teacher taught biology or chemistry
(medicine pathway) or physics or ICT (engineering pathway). One teacher was a woman, the
remaining three were men. Three teachers were ethnic Kazakh, while one teacher was
Filipino. Each interview lasted approximately 40 minutes. Teachers were asked to share their
perceptions regarding students’ abilities in their subject, experiences on addressing gender in
the classroom, and to comment on the gendered nature of STEM careers (see Appendix C)
3.5.2 Focus Group Discussions

Focus group discussions (FGDs) were used to collect data from students (Table 1).
FGDs with Year 12 students were conducted in a quiet room within school settings. FGDs are
the most suitable data collection instrument for this study since they allow the researcher to
gather detailed, in-depth qualitative data by asking open-ended, leading and probing
questions. Two FGDs were conducted, with a total of 12 student participants, six in each
group. Each FGD consisted of an equal number of male and female participants, with three
boys and three girls in each group. This was done in order to investigate the gendered hidden
curriculum in STEM subjects and to obtain perspectives from both genders on the work of
hidden curriculum (see Table 3 for the gender and subject choice of students). The first FGD
provided the views of students from the physics and ICT pathway, while the second one

reflected the views of biology and chemistry students to see how the hidden curriculum
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manifests differently in these two subjects. FGDs were conducted with students due to their

inherent advantages. According to Creswell (2012), FGDs are particularly useful when the
interaction among interviewees is expected to yield the most informative results, when the

interviewees share similar characteristics and are cooperative with each other, or when

individuals may be reluctant to provide information in other types of interviews.

Table 3

Gender and Subject Choice Characteristics of Participants

Gender Subject choice
Student 1 Male Biology/Chemistry
Student 2 Male Biology/Chemistry
Student 3 Male Biology/Chemistry
Student 4 Female Biology/Chemistry
Student 5 Female Biology/Chemistry
Student 6 Female Biology/Chemistry
Student 1 Male Physics/Chemistry
Student 2 Male Physics/Chemistry
Student 3 Male Physics/Chemistry
Student 4 Female Physics/Chemistry
Student 5 Female Physics/Chemistry
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Student 6 Female Physics/Chemistry
Each FGD lasted for forty minutes and was conducted in Russian language as students were
comfortable with this language. During the discussions, topics such as career choice,
students’ perceptions of their STEM abilities, and the gendered aspects of STEM subject
were discussed (see Appendix D).
3.5.3 Observations

Lesson observations of STEM subjects were used to gain data (Table 1). Observation
of lessons is a valuable data collection tool for exploring the gendered hidden curriculum in
STEM subjects. This method allows the researcher to observe the ways in which gender
norms and biases are reinforced through teaching practices and classroom interactions. As
such, it can reveal how the gendered nature of STEM education may impact students’
attitudes, beliefs, and experiences.

Research has shown that gendered stereotypes and biases are pervasive in STEM
education, particularly in the fields of physics and engineering. For example, a study by
Wright and King (1991) found that physics instructors were more likely to use masculine
language and examples in their teaching, which may contribute to a “chilly” climate for
women in these fields. Similarly, research by Moss-Racusin et al. (2012) showed that
engineering professors were more likely to respond to male students with encouraging
comments and to female students with critical feedback, which may contribute to gender
disparities in these fields. Therefore, observation of lessons can help to uncover these kinds
of gendered biases and stereotypes in STEM education. In addition, lesson observations allow
the researcher to observe the ways in which gender norms and biases are reinforced through
teaching practices and classroom interactions and can reveal how the gendered nature of

STEM education may impact students' attitudes, beliefs, and experiences.
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| recorded my observations using a structured observation guide (see Appendix E).
The guide included categories of behaviour, teacher-student interactions, and the nature of
classroom activities. The researcher also took notes on any instances of gender bias or
stereotypes that were evident in the lessons. | observed the same teachers | interviewed.
Lesson observations followed after conducting the semi-structured interviews with teachers.
Conducting interviews with teachers before observing their lessons provided valuable context
for interpreting what was observed during the lesson. The interviews provided insight into the
teachers’ perceptions of students’ abilities. This information helped me understand what to
look for during the lesson and also helped to interpret what | saw in a more meaningful way.

3.6 Data Analysis

The following section discusses the process of data analysis. After organizing data,
which consisted of FGDs and interviews, into designated folders on a computer, | proceeded
to transcribe and translate the data into the English language. The data obtained from the
interviews, FGDs and observations were coded using Saldana's (2012) first and second cycle
coding algorithms. During the initial stages of the coding process, the researcher engaged in a
thorough review of the interview transcripts in order to gain a comprehensive understanding
of the data (Creswell, 2012). This involved identifying significant comments, sentences or
quotes and deconstructing the data to generate meaningful ideas or codes. The data obtained
from various sources were analysed separately. Furthermore, the codes were analysed in
conjunction with the dataset pertaining the particular group of participants, namely, teachers
and students, whereby similarities and differences were identified with the aforementioned
groups. As stated by researchers (Miles et al., 2014), codes were combined into larger
themes, and participants’ responses were examined for overlap and repetition, as well as their
relevance to the research questions. Finally, utilizing the first and second cycle coding

methods, as well as in vivo coding, | combined codes to construct broad themes that framed
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the discussion for analysis and allowed common patterns emerge. One of the notable themes
that emerged during the data analysis was teachers’ and students’ beliefs about students
abilities with several codes, including boys and girls abilities, evidence of boys superiority,
and girls diligence.

3.7 Ethical Issues

Considering the nature of this research, some ethical considerations must be made.
First, all participants were treated with respect and politeness. The research was conducted
using an “informed consent”, with the purpose and methodology of the study made apparent
to all participants (see Appendix A; Appendix B). Because of the nature of FGDs, students
were asked to sign individual confidentiality forms in addition to a consent form where they
agreed not to share any information collected during the FGDs. Participants were informed
about the duration of the study, the nature of the research and what exactly was required from
their participation. Since it is impossible to guarantee complete anonymity in a qualitative
study, participants were ensured that | will use de-identifiers to give my participants partial
anonymity and use strategies to maintain their confidentiality. Then participants’ permissions
were asked for the interviews to be audio-recorded. Participants had the right to withdraw
from the study at any time and not answer the questions that made them feel uncomfortable
as well. The participants were informed that data collected would be used in writing a
research report and publishing a research paper in a journal that will be read by the
individuals interested in the research topic. Though interview snippets would be published in
the final study report, participants’ names and other information related to their identity
would be kept anonymous and confidential.

In addition, to ensure participants’ anonymity, they are given pseudonyms.
Participants were fully informed that information obtained in the study would be used in

writing a research report and that findings might be presented at educational research
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conferences or published in a journal. They were guaranteed that audio-recorded interviews
would be confidential, and no one except the researcher and her supervisor will have access
to the tapes. Participants were informed that their participation would contribute to a better
understanding of what kind of hidden curriculum perspectives are communicated and how
they affect boys and girls differently and research findings might serve as a basis for
understanding gendered stereotypes in STEM subjects and how they are formed to reduce its
effect on students’ major subject choice.

When collecting research data, it is essential to ensure that the data is stored securely
to protect the privacy and confidentiality of the participants involved. Regarding the current
research, the data was stored in two different locations - on the researcher's personal
computer and on a cloud storage platform provided by Nazarbayev University.

The researcher’s personal computer was used as a local storage location for the
research data. The researcher ensured that their personal computer was password protected to
prevent unauthorized access to the data. This is an important security measure as it helps to

prevent the data from falling into the wrong hands in case the computer is lost or stolen.

In addition to the local storage, the data was also stored on a Google Disk cloud
storage platform provided by Nazarbayev University. This cloud storage platform was
attached to the researcher’s personal student account. The researcher chose to use cloud
storage platform, in addition to the local computer because it offers several benefits, such as
ease of access and backup.

3.8 Summary
This chapter presented the research methodology employed in the study to obtain
teachers’ and students’ perceptions of the gendered hidden curriculum in STEM subjects.
The rationale for employing instrumental case study and various data collection methods

was grounded in relation to the need to explore the in-depth understanding of the
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phenomenon. Additionally, the chapter provided an overview of the methods employed
for participant recruitment and data collection procedures, as well as the ethical
considerations involved in the study. The next chapter will present the findings of the
research based on four semi-structured interviews with STEM teachers, four lesson

observations and two FGDs.
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4. Findings

This chapter presents the analysis of data collected from students, teachers and
observations of lessons in a specialised school for high-ability students in south Kazakhstan.
The data sets were collected through semi-structured interviews with four Grade 12 STEM
teachers, each teaching either physics, ICT, biology, or chemistry, one classroom observation
of each of the teachers interviewed and focus group discussions (FGDs) with 12 Grade 12
students, six studying the physics and ICT pathway and six concentrated in the biology and
chemistry pathway. The study is aimed to explore students’ and teachers’ perceptions of the
gendered hidden curriculum in STEM subjects and the extent to which the gendered aspects
of the hidden curriculum influence male and female students’ choice of career pathways in
STEM.

The analysis of the data revealed five themes: (1) Gendered beliefs about students’
abilities in STEM: teachers’ vs students, (2) gendered beliefs about students’ outcomes:
teachers’ vs students (3) STEM teachers’ gendered practices, (4) Stem teachers’ gender and
the perception of a good STEM teacher, (5) and teachers’ gendered views on STEM
professions. The chapter concludes with a brief summary of the findings.

4.1 Gendered Beliefs about Students’ Abilities in STEM: Teachers’ vs Students’

The analysis of interview data indicates that three of four interviewees believe that
boys and girls have different abilities in STEM. When asked how boys and girls differ in
their subject specialisation, a common view amongst teachers was that boys are more logical
and catch complex concepts much easier and faster than girls and are more prone to choose
physics. For example, the Physics teacher explained: “Boys are more prone to calculation,
that is, they do it better. Boys are more logical and better at maths and physics than girls,
that’s why mostly boys choose physics in grade 12.” (Participant 1, male, physics).

Another teacher teaching Chemistry, when asked to give an example of gender

differences in abilities, replied that boys may misbehave in the lesson, but nonetheless, they
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can quickly comprehend complex concepts and be at the required level while girls need more
time to be at the same level as boys.

They easily grasp everything during the lesson, but sometimes they might skip ... they
might behave inappropriately ... | mean skip doing some assignments, and home tasks
while still being able to understand everything that I wanna deliver to them. While girls,
need more time for understanding. (Participant 4, male, chemistry)

Most interviewed teachers seem to hold gendered beliefs about students' abilities in

STEM subjects. The teachers stated that girls need more time to understand and engage with
STEM subjects and often require more guidance and support than boys. For example, a
Chemistry teacher stated that “in the case of girls, they need more examples, more time while
boys, they master quickly and they need only a few tasks, just to stand at the required level.
Girls need a lot of practice.” (Participant 4, male, chemistry).

Furthermore, teachers noted that girls tend to prefer activities that involve
presentations, decorating posters and group work, rather than tasks that involve deep
analytical thinking favouring aesthetics over subject content. A Physics teacher said: “but
girls don’t like this, they prefer a simpler solution method. They like to focus on something
more, for example, drawing and decorating posters. That is, they love visuals more than
content.” (Participant 1, male, physics). Additionally, the ICT teacher believed that female
students are not interested in computing and are not as good at programming as male
students.

They are not good at computing or programming as boys. Yes, they are good at
discussions but in theory and logic they are not good. Mainly girls aren't that much
interested in technology. They are interested in those parts which demand creativity,
discussions. (Participant 3, female, ICT)

Interestingly, all teachers attributed responsibility and diligence to the female students

rather than male students, highlighting that girls tend to complete homework on time and

fulfil all task requirements while boys usually omit some parts of the task. For example, a
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Chemistry teacher noted that “girls are more diligent than boys; they do as much as they can
when | give them a bunch of homework while boys can skip doing some tasks.” (Participant
4, male, chemistry). Likewise, an ICT teacher commented: “Girls are more responsible than
boys and girls always try to do everything perfectly. They try to fulfil the descriptors they
have been asked for, and they try to manage the deadlines.” (Participant 3, female,
chemistry).

The interviews with the teachers also provided insightful information regarding
female students' self-efficacy in STEM subjects. It was noted that female students tended to
display less confidence in their abilities, as it was evidenced by their passive engagement in
STEM subjects. It was also noted that girls are unlikely to take leadership roles voluntarily.
For example, a Biology teacher replied, “yes, even though they are capable. You have to
assign them. Females would not volunteer even though they are capable.” (Participant 2,
male, biology). The participant attributed it to inequalities in Kazakhstani society, as in other
countries where he had worked, such as the Philippines and Indonesia, female students were
more competitive and active during lessons. It was further suggested that this could be due to
the influence of the family, as many mothers of the female students in those countries were
businesswomen, and they served as role models for their children.

In the Philippines and Indonesia, females are equal, or they tend to become more
competitive in terms of discussion and participation and leadership. | think this is due
to the structure of society. In the Philippines most of the parents of females we had were
businesswomen... most probably, this is part of the family. | am not sure, but this comes

from there. (Participant 2, male, biology)
Moving the focus now to students’ beliefs about how girls and boys differ in their
abilities, I found a substantial overlap between students’ and teachers’ views on students’

STEM abilities from the FGDs data. Generally, most boys tend to perceive their STEM

abilities as sufficient or above average and have a positive attitude towards maths-intensive
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STEM subjects; even though some of them did not practise a lot in programming, they tend
to exhibit high self-efficacy in this subject, while girls perceive that they are weak in ICT
since they lack computer-related experiences, and that they were forced to choose the
combination of physics/ICT subjects since biology/chemistry combination is applicable only
for students who are planning to enter medical school. One female student stated: “Although
we have chosen computer science as one of the major subjects, I feel that I don’t know it in
depth like the rest of the guys who purposefully chose computer science.” In addition, male
students noted that girls in grade 12 usually memorise codes for Summative Assessment
without understanding how these codes work and that they lack the understanding of the
underlying principles of building codes.

| have heard from them many times that girls studying computer science or
programming just memorise everything. They can't understand, just cramming and
getting grades. And I really agree with them, but I often come across this ... And it’s
impossible to say that they are wrong, in most cases, yes, many girls from my
environment, when they study programming, they don’t try to understand it, they just
try to memorise it and pass the exam. (Student 1, male, Physics/ICT)

However, one of the male students revealed that boys also tend to memorise some
topics without understanding when they prepare for the Summative Assessments. However,
since male students tend to communicate primarily with other males, they do not discuss
boys’ tendency to memorise topics, but usually discuss how girls do it. For example: “Yes,
boys also memorise; they do it too to pass Summative Assessments. But because | interact a
lot with boys, they don't talk about other boys or themselves that way, only about girls.”
(Student 2, male, Biology/Chemistry).

Overall, my analysis suggests that teachers hold gendered beliefs about students’
abilities in STEM subjects. Boys are seen as more logical and able to learn complex concepts
faster than girls, while girls are perceived as needing more time and guidance to comprehend

and engage with STEM subjects. In other words, they associate inborn talent with boys and
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hard work and mediocracy with girls. Teachers consider that girls prefer activities that
involve presentations, decorating posters and group work, rather than tasks that require deep
analytical thinking. In other words, girls’ interests and abilities seem to be associated with
aesthetics, collaboration and oral communication rather than the depth of analytical thinking
needed to advance in STEM subjects. Additionally, interviews with the teachers revealed that
female students had lower self-efficacy in STEM subjects than their male counterparts, likely
due to an unequal social structure and the influence of their families. Moreover, a strong
association was found between the views of teachers and those of students studying the
ICT/Physics pathway regarding how girls and boys differ in their abilities in STEM subjects.
Consistent with teachers’ views, boys perceive their STEM abilities as strong and sufficient,
while female students report their weaker abilities in subjects such as ICT and Physics are
weaker compared to their male counterparts. In addition, male students seem to hold negative
beliefs about female students’ abilities, stating that girls need to memorise information in
order to pass Summative Assessments as their understanding of concepts is weak.

4.2 Gendered Beliefs about Students’ Outcomes: Teachers’ versus Students’

Analysis of semi-structured interviews shows that some teachers also hold gendered
perceptions about students’ outcomes. Several participants indicated that boys generally get
the highest results while girls tend to perform at an average level. For example, one
interviewee said: “The highest results are shown by boys, the leading results are achieved
by boys. Girls always have average results.” (Participant 1, male, physics).

However, a teacher claimed that although boys achieve the highest results, some boys
also get average and even the lowest scores, but girls always are at the average level.

Although teachers perceived boys as natural and active STEM learners, a Biology
teacher noted that despite the fact that girls’ participation is not as active as boys, they usually

perform better and get the highest results during exams compared to boys because of their
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diligence and persistence: “Well, males are more active when raising hands and asking
questions, while females in my class tend to be more studious, and diligent. Well, later during
the exam, most of the females would have higher marks compared to males.” (Participant 3,
male, biology).

Teachers tried to provide explanations for the gendered students’ outcomes in STEM.
A Physics teacher indicated that biological factors might explain girls’ average and poor
performance and exam results. The teacher claimed that girls are more likely to be distracted
by phones and dating than focusing on their studies as they grow up earlier and hormones
start to affect them. Moreover, this participant stated that girls might also fail due to their
menstrual cycle.

Several times it is periodically repeated that they are at risk that is, during the year, girls
can be in the Students C group, which is the lowest ability group, and these periods
occur at different times of the year. While boys have consistently high results, I think
this is due to their period. | know that girls develop earlier; right now they are at such
an age that they have more to live. That is, they are distracted in every possible way by
phones, dating, and this is what prevents them from concentrating on their studies, and

as a result of this, their results are falling. (Participantl, male, Physics)

Moving the focus now to students, the analysis of the FGDs contradicts teachers’
gendered beliefs about students’ outcomes. Despite the fact that female students feel that they
do not have a sufficient level of knowledge in ICT, they tend not to associate grades as the
sole indicator of their abilities in STEM subjects. Instead, most female participants reported
psychological factors, such as a lack of attention, nervousness, and an inability to manage
time during the exams, along with the lack of experience in computer sciences, explain their
lower academic performance than their lack of academic abilities in STEM subjects. They
have added that their insufficient knowledge in ICT is caused by poor exposure to
programming and computer-related experiences, but not the inborn inability to master

programming.
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Taken together, findings from the semi-structured interviews show that teachers hold
gendered beliefs about students’ outcomes in STEM, with boys generally seen to be getting
the highest results and girls performing at an average level, although one teacher
acknowledged that girls outperform boys in exams because their diligence and hard work
compensate for their lower abilities. Teachers offer a biological explanation for the lower
academic achievement of girls, linking it to puberty, interest in boys and
menstruation. However, findings from the FGDs with students contradict this, suggesting
psychological factors, such as lack of attention, nervousness, and an inability to manage time
during exams, are more likely to be the reasons for their poor exam results than their lack of
academic abilities in STEM subjects.

4.3 STEM Teachers’ Gendered Practices

Despite having gendered beliefs regarding students’ abilities and outcomes in STEM,
in the interview conversation, two teachers claimed that teachers should remain neutral
regarding students’ gender and not favour one gender over another. For example, a Biology
teacher said: “No, I don't think so. Regardless of gender, teachers should be neutral.”
(Participant 2, male, biology).

Although teachers reported that they should be neutral regarding students’ gender, the
analysis of the FGDs with students has revealed an interesting dichotomy in their perception
of teachers’ biases. On the one hand, the majority of students, mainly boys, believe that
teachers are not biased by students’ gender, and assess the students by their level of
knowledge. One participant said: “Well, it seems to me that teachers are not biased by
gender, but rather by the level of knowledge. And so | did not notice that our teachers divided
or deprived students by gender.” (Student 2, male, physics/ICT).

On the other hand, some students, particularly females, think that female teachers

tend to have a different attitude towards students because of their gender. Female students in
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particular, feel that they are not given the same respect and attention as their male classmates,
and that their teachers believe that girls are not as capable in certain subjects. According to
participating girls, this gendered attitude is made evident through teachers’ practices when
female teachers pay more attention to male students by asking boys more and complex
questions.: “Some teachers believe that girls are dumber in this subject, and it is more
difficult for them to understand this subject because they are dumber. Although, well, it
happens that boys know certain material worse.” (Student 3, female, Physics/ICT). Another
student added: “And during the lessons, when she asks questions, she only asks the boys.
Although, we have an equal number of boys and girls in the group. Well, so yes, we girls are
a little offended.” (Student 6, gender, Physics/ICT).

According to the participants, female teachers have a tendency to be stricter and more
demanding when it comes to female students' inappropriate behaviour. Boys are more likely
to be allowed to get away with bad behaviour and be taken as a joke, while girls seem to be
told off and expected to be serious and diligent in class. This gender bias can have a negative
impact on girls’ self-esteem and academic performance. This raises the question as to whether
female teachers are more likely to hold girls to higher standards than boys and whether this is
a sign of gender bias.

Boys are also distracted by something, but the teacher can ignore it. But if the girl is
distracted in the lesson, the teacher immediately makes a remark. Even if this student
did, let's just say, show his disrespectful attitude, the teachers will take it as a joke and
say it's okay. And if a female student did this, the teacher would scold this

student. (Student 3, female, Physics/ICT)

Despite teachers claiming being gender neutral in their practice, two teachers

acknowledged that they had different approaches to teaching based on the gender of the
student. For example, one teacher responded that girls might need more time to comprehend
concepts and providing familiar examples for them might ease their understanding of

chemistry, so the teacher stated that to explain difficult topics and engage female students
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with chemistry, the teacher tries to provide examples from cooking and cosmetics chemistry.
While this could potentially be viewed as gender-responsive approaches in their teaching,
however, these strategies might enhance messages related to stereotypical gender roles,
indicating that girls’ role is making meals for the family and to look beautiful to satisfy man’s
desire.

My attitude to girls is different because sometimes | need to be more patient, because
some concepts are not easy to understand for girls. In this case | try to provide
examples that are familiar to girls, for example, cooking chemistry, the chemistry of
proteins, skin, and cosmetics. (Participant 4, male, chemistry)

| have some female students who are not good at programming but they are good at
organisations and planning, so they can be good at some ICT skills and specialities. |
am trying to give individual feedback to each of them and that is why I think | treat

them differently. (Participant 3, female, ICT)

Regarding students’ performance in the class, teachers highlighted that in most cases,
boys tend to be more active and be leaders both in the classroom and lab setting, taking the
initiative in finding solutions to problems, and being in charge of group activities. For
example, a Biology teacher stated, “it would be males who manipulate things and take the
lead voluntarily. Unlike females, it would take you to appoint them as a leader in comparison
to males. With regard to skills, girls tend to be hesitant to manipulate.” (Participant 2, male,
biology).

That is, my last task was a description of geostationary orbits, and polar orbits. There
were many words that needed to be divided into these groups, and the girls took sheets,
cut out these answers, and grouped them in the right category according to what the
boys said. It turns out that boys were the leaders of the group, they were the creators of
the idea to do it, and the girls were the performers; they were engaged in design.

(Participant 1, male, physics)
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In addition, one interviewee stated that boys tend to show their dominance and
superiority by leading the discussions and asking more questions during the lessons while
girls need to be called by names. Also, the interviewee emphasised that boys often exhibit
dominance in an activity even when they are the minority and ask questions not to clarify but
rather to confirm that their understanding of some concepts is correct. For example, a Biology
teacher stated, “Boys mostly ask questions to confirm what they already know, not to clarify.
They want to ask questions not to understand but to confirm whether their understanding is
correct or not.” (Participant 2, male, biology).

Males feel they want to become dominant in classroom discussions and show their
superiority... I think this is still due to males feeling dominant. For example, in grade 11,
I have only one male in each class. In grade 12, | have two or three. Even if there is only
one male, still the boys tend to be more active participants. (Participant 2, male, biology)

My analysis of lesson observations of STEM subjects confirms teachers’ beliefs that
there is a gender difference in the ways the students were engaged, with boys being more
likely to actively participate and ask questions than girls. On the other hand, girls tended to be
more hesitant and unsure when it came to asking questions or completing tasks, making them
less likely to engage with the lesson. During the ICT lessons, students were involved in group
work and presented their posters. The boys tended to take a leadership role, and when
presenting their work, they used more technical terms and omitted some details. On the other
hand, the girls were more attentive to details and tried to explain the specific terms used. In
addition, boys explain physical processes by using their hands and drawing schemas in the
air.

However, rather than taking the gendered STEM engagement on the part of students
as biological, innate and immutable, I observed teachers’ practice with boys and girls varied
in ways associated with the gendered student engagement and performance. Observing a

Physics lesson, | saw a male teacher mostly interacted with boys, and they understood each
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other better because the teacher used specific masculine words when explaining how different
parts of the aeroplane work, omitting details and steps to solve the exam questions using
formulas and physics laws that led to the female students’ disengagement with the lesson. In
addition, it seemed that the strategy the teacher used to explain how the aeroplane works was
gendered, as only boys could understand what the teacher was drawing in the air, repeating
after the teacher. The teacher did not engage girls while explaining and eliciting some
answers from the students and was primarily focused on boys rather than girls. However,
boys in Physics and Chemistry lessons were more frequently asked to solve the questions and
justify their answers by explaining the way they solved them. It was obvious to the observer
that boys were asked to do so because the teachers were confident that male students could
explain the solutions to the questions correctly.

When explaining the reasons for males’ superiority in abilities, teachers referred to
the social and cultural aspects as possible explanations. Teachers stated that boys are exposed
to activities that demand calculation and logic since childhood and referred to the legacy of
the Soviet Union. For example, a male Physics teacher reflected, “we have been taught to
calculate correctly and think logically since childhood; this is probably more left over from
the times of the Soviet Union, to draw up a problem.” (Participant 1, male,
physics). Moreover, one participant linked males’ superior behaviour to the cultural aspects,
noting that males mostly refuse to do some domestic chores because they do not correspond
to their gender roles that were culturally shaped. For example, “I told boys like ‘why don't
you help girls clean after eating?” They told me it is not their role. Maybe not only roles but
the culture too.” (Participant 2, male, biology).

Overall, the main findings on gendered practices suggest that despite teachers’ views
on being neutral regarding students’ gender, teachers' practices are negatively gendered. It

was identified that only some teachers try to engage female students by applying strategies
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that reinforce stereotypical gender roles, while others disengage female students through
gendered practices. In addition, there is a discrepancy in the students’ perceptions of teacher
bias. While the majority of students, especially boys, believe that teachers are not biased by
gender, some students, particularly females, believe that female teachers may have a different
attitude towards students based on their gender. In other words, boys benefit from gendered
teacher practices so they are blind to the ways teachers prioritise them, while girls are at the
receiving end (negative effect) of biased teacher’s practice.

4.4 STEM Teachers’ Gender and Perception of a Good STEM Teacher

Some teachers indicated that gender does not play a major role in teaching STEM
subjects. Regarding students' attitudes towards teachers’ gender, one participant noted that
students’ gender-related attitudes could start to emerge in secondary school and become even
more apparent in high school, when male teachers may be perceived as more authoritarian
than their female counterparts. “When the teacher is male, they are taken more seriously,
especially by boys.” (Participant 1, male, physics). This indicates that although teachers
should remain neutral about gender, there could be subtle differences in how they are
perceived by their students. The participant referred to the national and cultural aspects of the
country, noting that men are always more respected in the family and society.

Well, again, this is related to a national or cultural feature of our country. Because in
our country, for a long time, men are always more respected; this can be seen in the
traditions, our traditions. That is, men should go first, men should sit at the head of the

family, and men should always be in charge. (Participant 1, male, physics)

In addition, the male teacher suggested that female teachers may not be as competent
as their male counterparts in providing instructions and maintaining discipline in the
classroom. This could be a result of male students feeling more comfortable with male
teachers when it comes to fields like physics and ICT, which have traditionally been

dominated by males.
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Moreover, according to a female teacher, the majority of the students initially had a
negative perception of the female teacher's competences in teaching the ICT subject. This is
likely due to the traditional male dominance of this field. However, as the students became
more familiar with the teacher and her teaching methods, they began to recognise her
expertise and capability in teaching this subject.

| noticed after a few lessons that they thought | was not that smart in ICT and they tested

me in different ways (emotionally and professionally) ... I think this is due to the

stereotype they have ... because there are males mostly in IT. (Participant 3, female,

ICT)

Overall, the interview findings suggest that gender can have an impact on how
teachers’ competencies are perceived and treated by their students. While teachers should
strive to remain impartial regardless of gender, it is important to recognise that students may

have different perceptions of an ideal STEM teacher depending on a teacher's gender.

45  Gendered Views on STEM Occupations

The analysis of the interview reveals that two out of four teachers interviewed hold
gendered beliefs about professions, particularly that engineering and working in
manufacturing or production is not appropriate for women. This is evidenced by Participant
1’s reference to his sister-in-law, who is a mechanic by profession but has not worked and is
now a housewife. Participant 3 also supports this view, having studied engineering but
feeling it was not for her and quitting the profession.

Another teacher (Participant 2, male) claimed that female students mainly choose
biology to get enrolled in medicine, while male students tend to select physics as their major
subject, which explains the way they easily comprehend complex concepts rather than girls.
In the same vein, one teacher indicated that most female students seem to enrol in a medical

degree while male students mainly choose physics to be enrolled in the field of engineering.
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So far | have been here for five years, and most females are in a medical degree. | have

a few males, but they also enrol in medicine. As regards engineering, it attracts more

males, mathematics as well, but in biology, they take the course that leads to medicine

and this is more for females. (Participant 2, male, biology)

Furthermore, a Physics teacher believes that the specialties female students tend to
choose are related to the service sectors where communication skills are required while fields
that require knowledge of physics and ICT skills are related to production and that is why

most males tend to choose physics and major in engineering fields.

That is, there is no such thing as physics and mathematics being associated with service
industries, for example. There they are all focused on production, and technology, so
girls choose these professions ... while girls more often work in service sectors where

communication prevails. (Participant 1, male, physics)

Although some teachers hold gendered beliefs about professions, findings from FGDs
with students show that almost all of the students are aware of the stereotypes regarding
appropriate careers for female and male students. When talking about the stereotypes
regarding career choice, one participant revealed that her relatives were against her choice to
be a civil engineer as they perceive this field as masculine and not appropriate for female
students. “I announced my major ... the first reaction from the relatives was that they said
that this is not a women's profession and that I need to choose medicine.” (Student 3, female,
physics/ICT). When asked to share how she dealt with this reaction, she refused to answer as
it seemed that this topic is not pleasant to her, but she commented that this kind of reaction
would not force her to change her decision. “Well, I don’t like this topic very much and exactly
such words will not change my decision and my opinion, so | simply answered that this is my
choice, I decided so and I will go there.” (Student 3, female, physics/ICT). Another female
student shared that she changed her mind about entering the energy sector after a

conversation with her uncle: “ I am also applying for civil engineering, but before that | was
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thinking about working in the energy sector because of a conversation with my uncle |
decided to choose civil engineering.” (Student 6, female, Physics/ICT).

Furthermore, students provided some explanations for the stereotypical division of
professions. One of the male students related this division to social and cultural factors,
relating the purchase of blue toys for boys and pink toys for girls as an illustration, as well
as ICT for boys and biology for girls. Girls, on the other hand, referred to historical and
cultural factors, emphasising that stereotypes about gendered careers exist because girls were
only permitted to study comparatively recently to boys. Due to the fact that boys had access
to study science much earlier than girls, they have made more scientific discoveries and there
are significantly more male scientists than female scientists. Because of this, people tend to
associate sciences with masculinity, and men continue to dominate in this field.

It seems to me that this stereotype exists because, in ancient times, only men could
study, and women stayed at home. Therefore, since ancient times, it seems that all
scientists are almost men who made some kind of scientific discoveries. But not
because women are stupid and do not understand, but because they were simply not
allowed to learn. (Student 5, female, Physics/ICT)

In general, the main findings show that half of the participants hold gendered beliefs

about professions, particularly that engineering and working in manufacturing or production

is not appropriate for women.

4.6 Summary

The purpose of this chapter was to present the findings drawn from four semi-
structured interviews with STEM teachers, observation of their lessons, and two focus group
discussions with students. My analysis has shown that teachers hold gendered beliefs about
students’ abilities in STEM subjects and that these beliefs manifest in their practices
hindering female students’ active engagement with male-dominated subjects such as physics

and ICT. Another notable finding was that one of the interviewed teachers linked girls’ poor
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exam results with biological reasons stating that hormones and periods prevent girls from
reaching their high potential.

The next chapter discusses the research findings in connection with prior research on
similar topics and articulates how these findings can enhance understanding of the research

topic.
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5. Discussion

In the previous chapter, | presented the analysis of the data collected from semi-
structured interviews with four Grade 12 STEM teachers, each of whom teaches either
physics, ICT, biology, or chemistry; classroom observations of each of the interviewed
teachers; and focus group discussions (FGDs) with 12 Grade 12 students, six studying the
physics and ICT pathway and six concentrated in the biology and chemistry pathway. In this
chapter, I discuss the main findings in connection to the research questions and relevant
literature. The chapter is organised into five sections. The first section delves into both
teachers’ and students’ gendered beliefs about students’ abilities in STEM. The second
section discusses the teachers’ and students’ gendered beliefs about students’ outcomes. The
third section discusses teachers’ gendered practices. The fourth section discusses STEM
teachers’ gender and the perception of a good STEM teacher. Finally, attention is drawn to
the teachers’ and students’ views on gendered professions. The concluding section

summarises the chapter.

5.1 Gendered Beliefs about Students’ Abilities in STEM: Teachers’ vs Students

In order to understand teachers’ beliefs about students’ abilities in STEM subjects,
participants were asked in what ways their students’ abilities in STEM differed based on their
gender. Teachers in the current study indicated that boys are more capable in logical thinking
and guantitative reasoning, and they learn complex concepts much easier and faster than
girls. This shows that teachers hold gendered beliefs about students’ abilities in STEM.
Additionally, one teacher noted that male students tend to select physics as their major
subject, which explains the way they comprehend complex concepts more easily than girls.
Hand et al. (2017) reported that there exists a prevalent perception among both educators and
students that males exhibit superior performance in STEM fields, and that individuals

working in the scientific domain are more likely to possess masculine traits. In the same vein,
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Jussim et al. (1996) argue that teachers’ biases and expectations are significantly influenced
by the gender of their students, which can potentially perpetuate gender disparities in STEM
fields. Similarly, Perander et al. (2020) found that teachers and counsellors tended to perceive
boys as smart and did not attribute the lack of mathematical abilities to boys as they did to
girls. In other words, teachers tend to associate mathematical ability with masculine features
and believe boys have innate abilities to perform better in maths and the sciences. However,
the literature has revealed that quantitative reasoning differences between sexes arise due to
the involvement of men in activities such as hunting and navigation which necessitate the use
of visual-spatial skills (Reilly et al., 2015). Studies in neuroscience further explain that the
brain exhibits neural plasticity and is capable of adapting and evolving in response to both
social and physical surroundings (Greenough et al., 1987). Consequently, the environment
and treatment received by boys and girls will influence their development. Boys may have
greater access to problem-solving opportunities outside of mathematics classrooms compared
to girls, which leads to the development of specific cognitive skills that are needed in maths
and science (Kimball, 1989).

In addition, Eagly and Wood (1999), in their study on the origins of sex differences in
human behaviour, refer to the social structuralists’ perspective, which suggests that gendered
labour division serves as a catalyst for sex-differentiated behaviour. This division allows men
and women to form schemas about sex-typing activities and interests, which in turn facilitate
the development of specific cognitive skills. However, the perception of maths ability as a
masculine and innate trait presents challenges for girls in terms of self-identification and
external recognition of their proficiency in mathematics, and this can be used to link the
outflow of girls and women from mathematical academia and professional domains on a
global scale (Mendick, 2005). Therefore, it could be argued that there are no inborn maths

abilities that favour one gender over another; instead, the way boys and girls socialise
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according to their gender consolidates specific skills and abilities that are needed to master
STEM subjects.

Additionally, participants in the study tend to associate female students with such
characteristics as responsibility, diligence, and hard work rather than the ability to think
critically and deeply analytically that is required in STEM subjects, stating that girls always
make sure to complete assigned tasks on time and are attentive to details, writing down
everything in their notebooks. In accordance with the present findings, previous studies have
demonstrated that teachers tend to describe their female students as untalented, highly
diligent, or motivated and relying on help from adults (Avitzour et al., 2020). Riley (2014)
found that female students were often praised by their teachers for good behaviour and effort,
with some teachers attributing these factors to the academic success of female students. As a
result, the teachers tend to recall their male students as messy geniuses who occasionally fail
despite intrinsic brilliance and their female students as average students who occasionally
succeed by working hard and getting help. In other words, boys are implicitly associated with
intelligence, whereas girls are associated with hard work. Reyna (2000) highlights that when
success is consistently attributed to traits such as effort and behaviour rather than innate
ability, students may begin to doubt their academic capabilities, ultimately destroying their
confidence. Spencer et al. (1999) write that such perceptions negatively affect the long-term
personal development of female students’ self-esteem and career aspirations, preventing them
from enrolling in STEM degrees. Walkerdine (1989) views femininity as a performance, i.e.
culturally accepted ways of acting like a woman, highlighting a large gap in how gender-
related performances are evaluated, which leads to inequities. In addition, Walkerdine (2012)
observed that there existed a correlation between derogatory attitudes and the notion that
women’s success in STEM fields was attributed to diligence and adherence to rules rather

than innate intelligence or exceptional aptitude.
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Furthermore, most of the teacher participants believed that female students needed
more time to comprehend complex concepts, needed additional guidance, and preferred tasks
that required creativity, such as decorating posters, giving presentations, and doing group
work. These gendered beliefs might lead to practices that hinder female students’ engagement
with STEM subjects. If female students are consistently directed to activities that are more
creative and require less analytical thinking, they may be less likely to engage with STEM
subjects, as they are unlikely to be exposed to the analytical skill sets required to succeed in
these disciplines, leading them to choose mainly humanitarian subjects as their majors.

Findings from FGDs indicated that male students have strong self-efficacy and
confidence in relation to STEM abilities but tend to hold gendered beliefs about female
students' abilities in ICT, stating that girls usually memorise the codes to pass exams
successfully rather than understand how codes in programming languages work. In addition,
my study indicated that girls and boys tend to exhibit different levels of self-efficacy in terms
of programming. Even though both girls and some boys (two out of six) revealed that they
did not code before high school, boys noted that they are confident in their skills and are able
to pass the exams, while girls perceive that they are weak in this subject. Previous studies
have demonstrated that young children exhibit in-group bias, believing that their own gender
is superior in maths ability, but when children grow older, they become more aware of social
messages around them, and this bias tends to fade away (Bian et al., 2017). However, the
recent research by Starr and Simpkins (2021) on high school students’ maths and science
gender stereotypes reported that there was a significant shift towards the traditional gender
stereotype about students’ maths abilities by the 11th grade, with the belief that male students
are better at maths and science. This suggests that the latter stage of high school could
potentially serve as a crucial phase in an individual’s development, as it marks the initiation

of the adoption of conventional stereotypes that could endure throughout their adult life. In
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addition, Robnett (2013) claims that peer climate and support in STEM might have
implications for the extent to which girls and women identify with STEM and their intent to
remain in STEM. As a result, male high school students’ endorsement of the traditional
gender stereotypes and exhibiting group biases stereotyping males as better at maths and
sciences may undermine girls’ self-efficacy and self-identity with STEM, contributing to the
gender gap in STEM fields that have long been dominated by men.

Overall, the study found that despite the fact that teachers hold gendered beliefs about
their students' abilities in STEM subjects, considering boys have inborn abilities for logical
thinking, quantitative reasoning, and learning complex concepts easier and faster than girls,
literature revealed that quantitative reasoning differences between sexes emerge as a result of
differentiated roles of women and men, with men being heavily exposed to hunting and
navigation activities that require visual-spatial skills. Additionally, teachers’ tendency to
implicitly attribute qualities such as responsibility, diligence, and hard work to female
students rather than critical thinking and analytical skills, negatively influences female
students’ self-efficacy and undermines their confidence which might have long-term
consequences in terms of career aspirations, preventing them from enrolling in STEM fields.

5.2 Gendered Beliefs about Students’ Qutcomes: Teachers’ vs Students’ Beliefs

Analysis of the findings shows that some teachers hold gendered perceptions about
students’ outcomes, arguing that boys typically get the highest results while girls typically
perform at an average level. In contrast to these findings, PISA results for Kazakhstan 2018
showed that girls outperformed boys with a statistically significant difference of seven points
in science, while in mathematics, boys performed better than girls with a non-statistical
difference of one point (OECD, 2019). Consistent with PISA results, only one teacher

pointed out that girls, although not as active as boys, often perform better and obtain the
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highest marks in exams. However, this teacher claimed that girls get better grades in exams
due to their diligence and persistence rather than their inner abilities.

Biological causes were cited as an explanation for girls’ low performance, with one
physics teacher stating that hormones influence girls’ behaviour, causing them to get easily
distracted by phones or other people. In addition, the teacher mentioned that girls might fail
due to their menstrual cycle. However, these findings are not in agreement with the results
from studies on biological differences that are often misinterpreted and exaggerated in public
discourse, reinforcing stereotypes about the effect of hormones on gendered behaviours and
maths results (Eliot, 2011). According to Anglim (2019), teachers’ perceptions about the
effects of hormones may well come into play and refers to Eliot (2011, 2013), who explains
how our beliefs regarding hormones can potentially exert a greater influence on behaviour
than the hormones themselves. The finding about the menstrual cycle being the cause of
female students' poor abilities was unexpected. | did not discover any similar findings in
previous research on this topic.

Although teachers claimed that female students perform worse than male students,
this was not supported by findings from the FGDs with students. Female students indicated
that they do not associate grades as the sole indicator of their abilities in ICT and physics.
Instead, the girls argued that a lack of exposure to programming and computer-related
experiences since childhood, along with psychological factors such as lack of attention,
nervousness, and an inability to manage time during the exams, might be the reasons for their
poor performance. Cheryan et al. (2009) indicated that girls perceive ICT subjects as male-
gendered, and since computer science classroom environments broadcast masculinity, girls
and women feel like they do not belong in the field). Moreover, male-biased software that

enhances male students’ confidence and makes them feel superior often comes from gaming
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since commercial games are mostly oriented toward the male market (Margolis & Fisher,
2003).

Overall, this study revealed that although teachers hold gendered beliefs about
students’ outcomes in STEM, PISA results show that girls surpassed boys in science by seven
points and boys outperformed girls only by one point in maths. It was indicated that the way
boys and girls socialise and are exposed to different activities and experiences based on their
gender influences the development of particular cognitive skills that are required in STEM
subjects rather than inborn abilities that determine biologically favouring boys over girls in
maths-related abilities.

5.3 STEM Teachers’ Gendered Practices

Even though two teachers claim that they should be neutral regarding students’
gender, findings from the FGDs with students revealed that teachers’ attitudes towards
students and practices are gendered. While male students stated that teachers are not biased
towards students based on their gender and judge students according to their level of
knowledge, female students indicated that they are not treated with the same respect and
attention as their male peers. Furthermore, girls added that their teachers assume female

students are less capable in certain subjects that require maths abilities.

According to the female students, this gendered belief manifests in teachers’
behaviours and attitudes when female teachers give more attention to male students by asking
more sophisticated follow-up questions and providing more detailed feedback. This finding is
in agreement with Becker’s (1981b) findings, which showed that teachers tend to treat girls
and boys differently in various aspects of practices such as (a) open questioning, (b) the
cognitive level of questions, (c) providing positive and negative feedback, (d) the level of
encouragement given, (e) the extent of individualised assistance provided, and (f) the nature

of conversation and humour exchanged. Male students were advantaged by observed
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disparities as they received greater levels of teacher attention, reinforcement, and emotional
support. Females who have been traditionally considered as subordinate gender have been
allocated comparatively fewer resources across the three domains (Becker, 1981, p.51).
Similarly, Sadker and Sadker (2010) found that teachers provide more resources to boys than
girls, such as time and challenging developmental feedback. Therefore, it might be concluded
that boys perceive teachers’ attitudes and practices as gender neutral since they benefit from
gendered teacher practices, so they are blind to the ways teachers prioritise them while girls
are at the receiving end (negative effect) of biased teachers’ practices. This gendered
favouritism towards boys has a negative effect on girls since teachers’ beliefs about female
abilities in maths and science, together with their discriminatory behaviour, are significant
predictors of students’ interest and confidence in STEM subjects (Sansone, 2017). In
addition, it is possible that female students’ self-efficacy may decrease if their female
teachers hold the belief that male students have superior abilities in maths and science; as a

result, they may disengage from class and be less likely to pursue academic subjects.

Past research on teachers’ gendered practices found that teachers discipline boys and
girls differently (Eccles & Blumenfeld, 1985; Martin, 1998). Consistent with these studies,
my study found that teachers tend to overreact to female students’ misbehaviour, expecting
them to be diligent and focused, while male students' inappropriate behaviour is usually
ignored or taken as a joke. Likewise, Martin (1998) found that there is a gender-based
disparity in the classroom, where male students are more likely to be allowed to speak
without raising their hands, participate in rough play, and talk more loudly than girls. Gilliam
et al. (2016) highlight that teachers’ need to manage a classroom and control children’s
behaviour may lead to the implementation of a gendered hidden curriculum to transmit
explicit and implicit messages about gender, which are used to regulate the behaviour of both

male and female students. Therefore, teachers communicate gendered expectations for
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suitable classroom behaviours for boys and girls through discipline (Erden & Wolfgang 2004;
Martin 1998). As a result, teachers influence gender construction in schools through the
implementation of hidden curricula.

When it comes to students’ performances in class, teachers claim that boys tend to be
more active in terms of asking questions, mostly taking the role of a leader both in the
classroom and in lab settings. In addition, it was added that boys seem to show dominance
even when they are in the minority and ask questions to confirm their correct understanding
rather than to clarify. On the other hand, girls seem to be quiet and less active in class.
Consistently, observations of lessons revealed that boys were more involved in all four
STEM disciplines than girls. These findings are congruent with studies by Martinez and
Guzman (2013), who found a reduction in girls’ STEM involvement despite active
participation in other areas such as languages and art. My data also indicated that the physics
teacher exhibited a higher degree of interaction with male students. Specifically, male
students were more frequently called upon to explain physics rules and engage in problem-
solving activities on the board, thereby suggesting that the teacher held distinct expectations
for students in STEM subjects and gave greater opportunities to male students. Stated
differently, this suggests that male students are more prone to receiving support and
motivation from teachers to excel in physics, thereby indicating the prevalence of gender-
based stereotypes among teachers. Similarly, Brophy (1985) has observed that there are
differences in the educational styles of male and female teachers, which conform to
normative gender roles.

5.4 STEM Teachers’ Gender and the Perception of a Good STEM Teacher

Surprisingly, the current study found that two out of three interviewed male teachers
tend to believe that they are perceived as more authoritarian and more respected by students,

especially by boys, than female teachers, connecting this tendency with the culturally
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accepted picture and role of men in Kazakhstani society, where men are seen as respected
given the priority in the family and society. In addition, male teachers assume that STEM
female teachers might not be as competent as male teachers in terms of delivering effective
instructions and maintaining discipline in the class Kutnick and Jules (1993)found that there
were significant differences in perceptions of a good teacher in classroom management and
teaching style: female teachers are seen to build good interpersonal relationships with their
students and employ various classroom techniques to sustain engagement. Conversely, male
teachers are perceived as more assertive and in control of students’ behaviour. In Kazakhstan,
men are usually associated with possessing authority and power as defining traits.
Additionally, a female teacher revealed that at first, she was negatively perceived by
the majority of students as lacking ability in computer sciences and incompetent in teaching
ICT. Dasgupta and Stout (2014) found that stereotypes that are pervasive in culture
consistently portray ideal scientists, engineers, and technological innovators as men.
Furthermore, my study indicated that students’ perceptions of teachers’ gender might
have an impact on their engagement and participation in lessons. Specifically, female
students were more likely to be actively engaged in the ICT lesson delivered by the female
teacher, while boys exhibited more active participation in physics, chemistry and biology
classes led by male teachers. One possible explanation for these differences is that the
teaching practices of male and female teachers differed in ways that appeal more to students
of a particular gender. For example, the female ICT teacher used a student-centred approach
that encouraged group work and presentations, which may have resonated more with female
students. However, this finding should be taken with caution since there was only one female
teacher’s lesson observed and this finding can not serve as a reliable source to attribute it to

the whole STEM female teachers and female students.
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On the other hand, male students actively participated in the physics and chemistry
lessons, where the teachers mostly used a teacher-centred approach relying on verbal
explanations and schemas without providing any visual aids. This may have been less
engaging for female students, who might have preferred a more interactive and visually
stimulating approach.

5.5 Gendered Views on STEM Occupations

The study indicates that teachers hold the perception that working as an engineer is
more appropriate for men and is not aligned with female gender roles. The belief that
working as an engineer is more suitable for men and not aligned with female gender roles can
have negative implications since this belief may lead to unconscious biases in the classroom
that can impact girls’ education negatively. For instance, teachers might give less attention to
girls' performance in STEM subjects, offer less challenging coursework or overlook them for
opportunities, such as extracurricular activities, internships, or research experiences. These
experiences can impact girls’ confidence and interest in STEM fields and may deter them
from pursuing careers in engineering. This finding corroborates the idea of Mendick (2005),

who argues that “ gendered discourses inscribe mathematics as a masculine domain,
thereby making it challenging for girls and women to perceive themselves as talented and
comfortable with mathematics. Consequently, this perception affects their choice of pursuing
mathematics and their performance in the subject” (p. 217). Likewise, Scholars contend that
implicit gender norms play a role in dictating the acceptable choices for boys and girls, with
science frequently being viewed as a superior subject that is deemed unsuitable for girls by
many societies (Blickenstaff, 2005).

According to Van Der Vleuten et al. (2016), gender ideology exerts a significant
influence on academic choices made by students of both genders. Specifically, boys are more

likely to select science-related courses that are traditionally associated with masculinity,
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while girls tend to opt for subjects such as art, language, and humanities, which are typically
viewed as feminine (p. 184).

Additionally, it was found that teachers believe that female students tend to choose
the specialities related to the service sectors where communication skills are prevalent. This
is consistent with Reilly et al. (2015), who claim that gender specific labour division leads to
the development of masculine and feminine traits, attributing qualities such as strength,
achievement-orientation, and competitiveness to men and communication-oriented traits to
women.

Findings from FGDs with students show that almost all students are aware of the
stereotypes regarding appropriate careers for female and male students. When discussing
career choice stereotypes, the family was found to reinforce stereotypes about STEM careers
by emphasising suitable careers matching gender roles. Similarly, Frome and Eccles (1998)
argue that parents may develop a schema that associates mathematics and science with male
cultural tasks due to the underrepresentation of women in the science workforce. According
to the gender schema theory, the messages conveyed about STEM professions have
established distinct gender-based roles for children, thereby influencing their perception of
STEM careers. Specifically, boys are more likely to view STEM vocations as socially
acceptable options that align with their gender identity, while girls may not share the same
perspective. According to Almukhambetova and Kuzhabekova (2020), STEM is perceived as
masculine in the Kazakhstani context. They argue that there exist distinct “societal culture
and gender role expectations” for boys and girls in Kazakhstan, where “men are regarded as
the main breadwinners, women are caretakers”, adding that STEM careers are not acceptable
for women because women are not expected to earn more money or put in more hours at
work than their husbands, which may potentially undermine the idea of the hierarchy between

the sexes in traditional Kazakh homes (p. 13). This might suggest that the gender gap
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observed in STEM filed selection is not necessarily attributed to inherent biological
differences between men and women but depends on how the social environment (e.g. peers,
family, and teachers) conceptualises gender norms, framing the profession as masculine or
feminine.

5.6 Conclusion

The purpose of this chapter was to discuss the findings of the current study in relation
to the existing studies on the topic. The study found that both teachers and students exhibit
gendered views about students' STEM abilities. Although these stereotypical beliefs are
based on biological reasons, the study found that these gender differences in abilities are
mainly caused by the ways boys and girls socialise according to their gender roles and get
exposure to particular experiences and activities. It was also found that teachers attribute
characteristics such as responsibility, diligence and hard work to female students, while
describing boys as critical and analytical thinkers. This persistent association of female
students with effort and behaviour rather than ability may cause girls to doubt their academic
ability, which can undermine their confidence, negatively affect their career aspirations, and
discourage them from enrolling in STEM degrees. The chapter also discussed teachers’
gendered beliefs about students’ outcomes, noting that girls usually achieve at average level,
while the highest results always are among boys. However, this finding contradicts the PISA
results for 2018, where girls outperformed boys in science and boys performed better only for
one point in mathematics. Even though teachers assured to be neutral regarding students’
gender, it seemed that their gendered beliefs manifest in their practices since female students
indicated that they are treated differently because of their gender, highlighting that some
teachers perceive them as incompetent in maths and they are always expected to be diligent.
Moreover, male teachers tended to believe that they were viewed as more authoritative and

respected than female teachers. This notion is tied to societal and cultural practices that
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emphasise men. Female teachers may encounter unfavourable perceptions about their
competency in STEM disciplines, which can have an impact on how students view them. The
study also reveals that the gender of teachers and the teaching strategies utilised may impact
students' involvement and participation in lessons. Female students are more engaged in
lessons given by female teachers than male students are in classes taught by male professors.
These disparities might be attributed to variances in teaching strategies that favour pupils of a
specific gender. Finally, engineering careers are perceived as male-dominated professions
that do not correspond with female gender roles. In Kazakhstan, because men are believed to
be the primary breadwinners and women are caretakers, STEM professions are viewed as
masculine, making engineering unsuitable for women. This might imply that gender
disparities in STEM choices are not due to biological differences between men and women
but rather to how the social environment (e.g. peers, family, and teachers) conceptualises
gender norms, defining professions as masculine or feminine.

As noted by Ferree (1990), gender roles are defined by a set of power relations that
are shaped by society’s dominant ideologies. This means that gender roles are often shaped
by the expectations of men and women within a given culture, and can also be used to
maintain male dominance. For example, in some cultures, women are expected to remain in
the home and fulfil domestic roles, while men are expected to work and be the breadwinners.
This type of gender role construction has been used to maintain male dominance and power

in certain societies.
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6. Conclusions

This chapter summarises the findings of my study which sought to explore Year 12
students’ and teachers’ perceptions about gendered hidden curriculum in STEM subjects and
the extent to which the gendered aspects of the hidden curriculum influence male and female
students’ career pathways in STEM. The chapter is organised into five sections. The first
section provides a comprehensive summary of the study, including a review of the research
questions. The second section discusses the limitations of the present study, while the third
section offers recommendations to schools and curriculum developers. The fourth section
presents potential implications for further research based on the findings of the study. Finally,
the last section provides personal reflection regarding this study.

6.1 Revisiting Research Questions
6.1.1 What are students’ perspectives on the gendered hidden curriculum in STEM
subjects?

The study revealed that most male students tend to be exposed to gendered beliefs
about girls’ abilities in ICT, noting that girls usually memorise codes to pass exams rather
than understand how programming languages work. Male high school students’ endorsement
of traditional gender stereotypes and exhibiting group biases stereotyping males as better at
maths and science may undermine girls' self-identity with STEM, preventing them from
enrolling on STEM programmes. Additionally, girls and boys tend to exhibit different levels
of self-efficacy in terms of programming, with boys being more confident in their skills than
girls.

Moreover, female students revealed that they are treated differently by their STEM
teachers based on their gender, while boys indicated that teachers’ attitudes might differ
because of students’ knowledge rather than gender. It was found that teachers discipline boys

and girls differently, conveying gendered expectations for appropriate classroom behaviours.
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It was revealed that teachers tend to overreact to girls’ misbehaviour while boys’
inappropriate behaviour is usually ignored or taken non-seriously. Thus, teachers’ need to
manage a classroom and control children’s behaviour can result in teachers using a gendered
hidden curriculum to transmit explicit and implicit messages about gender to regulate boys’
and girls’ behaviours.

Finally, observations of lessons showed that male students were more involved in all
four STEM subjects compared to female students, with the physics teacher mostly interacting
with male students. This implies teachers’ different expectations of students in STEM and
giving boys more opportunities, signalling binary gender-based stereotypes among teachers.
Similarly, male and female teachers’ educational styles have differed, demonstrating
conformity to normative gender roles.

Overall, the study highlights the presence of gendered beliefs and biases in STEM
education, with male students being exposed to stereotypes about girls’ abilities in ICT and
exhibiting group biases in maths and science. This may lead to a lack of self-identity with
STEM among girls, preventing them from enrolling in these fields. Moreover, female
students reported being treated differently by STEM teachers based on their gender, and
teachers' discipline of boys and girls differed, conveying gendered expectations for
appropriate classroom behaviours. Finally, observations of lessons indicated a higher level of
involvement of boys compared to girls in all four STEM subjects, with male teachers
conforming to normative gender roles. The findings suggest the need for addressing gender
stereotypes and biases in STEM education to provide equal opportunities for all students.
6.1.2 What are teachers’ perspectives on the gendered hidden curriculum in STEM
subjects?

Findings provide insights into this research question, revealing the ways teachers’

beliefs manifest in their practices undermining girls’ engagement with STEM subjects. The



71

study found that teachers’ gendered beliefs about students’ abilities in STEM manifested
through boys being perceived as better at logical thinking and quantitative reasoning, and
learning complex concepts more easily and quickly than girls. Demonstration of these beliefs
led to the gendered expectations and norms in teaching practices, which may reinforce and
reproduce gender inequalities in STEM.

Additionally, it was found that teachers tend to associate mathematical ability with
masculine features and believe that boys have innate abilities to perform better in maths and
the sciences. The literature revealed that quantitative reasoning differences between sexes
emerge as a result of differentiated roles of women and men, with men being heavily exposed
to hunting and navigation activities that require visual-spatial skills.

Moreover, teachers also associate being a male student with being a successful learner
in subjects such as physics. In contrast, female students are seen as better at completing
assigned tasks on time, being attentive to details and working hard. Additionally, female
students are often associated with creativity and communication such as decorating posters,
working in groups, and doing presentations which can hinder their engagement with
analytical STEM subjects. The literature highlights that consistent association of success with
traits like effort and behaviour rather than ability may lead to the students questioning their
academic ability and thus undermining their confidence.

The findings suggest that gendered beliefs might lead to practices that hinder female
students' engagement with STEM subjects. If female students are consistently directed to
activities that require less analytical thinking, they may be less likely to engage with STEM
subjects, leading them to choose mainly humanitarian subjects as their majors.

Finally, it was highlighted that some teachers hold gendered perceptions about students’

outcomes, arguing that boys typically get the highest results while girls typically perform at



72

an average level. However, PISA results for Kazakhstan 2018 showed that girls outperformed
boys in science, while in mathematics, boys performed better than girls.

6.1.3 In what ways does the gendered hidden curriculum in STEM subjects influence male
and female students’ career pathways in STEM?

The gendered hidden curriculum in STEM subjects can have significant implications
on male and female students’ career pathways in STEM. Teachers hold the perception that
engineering is more appropriate for men and not aligned with female gender roles, which can
lead to unconscious biases in the classroom that negatively impact girls’ education. This can
result in teachers giving less attention to girls’ performance in STEM subjects, offering less
challenging tasks, or overlooking them for opportunities, such as extracurricular activities,
subject olympiads, or research experiences. These experiences can affect girls’ confidence
and interest in STEM fields and may deter them from pursuing careers in engineering.

The study found that one male teacher believes that female students tend to choose
specialties related to the service sectors where communication skills are prevalent, while
engineering careers are considered suitable for males. Adherence to the traditional gender
beliefs that science is a masculine subject and not suitable for girls can discourage girls and
women from pursuing STEM careers.

Additionally, the family was found to reinforce stereotypes about appropriate careers
for female and male students, conveying STEM as appropriate for males. It was indicated that
girls tend to change their minds about their future careers after having discussions with their
families. Since the social environment conceptualises gender norms, framing the profession
as masculine or feminine, STEM is viewed as a masculine area in Kazakhstani society, and
gender role expectations discourage girls from pursuing STEM careers. Therefore, gender
disparities in choosing STEM careers are not related to the biological construct of men and

women but depend on how the social environment conceptualises gender norms.
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Since the family tends to reinforce gender stereotypes and discourage girls from
pursuing STEM careers, it is important for schools and teachers to create an inclusive and
gender-neutral learning environment that encourages girls to pursue their interest in STEM.
Teachers can play an active role in challenging gender stereotypes and promoting a more
diverse and inclusive view of gender roles in the classroom. Additionally, schools can
introduce initiatives that encourage girls to pursue STEM, such as mentorship programs and

scholarships for female students in STEM fields.

6.2 Limitations

The study explored the presence of the gendered hidden curriculum within the context
of STEM subjects in one school for gifted students. It is important to note that the findings of
the research may not fully capture the experiences and perspectives of students in mainstream
schools, given that the research was conducted at a selective school for students with high
abilities. Thus, the findings of the research are limited to students with high abilities.
Furthermore, the school is rich in resources, especially for STEM subjects. Hence, it is
plausible that data from an alternative context may have been gathered to scrutinise potential
variations in findings among different school types. Due to the classification of research
involving participants under the age of 18 as “high risk”, the process of obtaining ethics
approval for such studies is lengthier. As a result, my research is restricted to high school
students does not consider the perspectives and experiences of secondary or primary school
students. In addition, there are no students aged 18 years or older in mainstream schools, so
given the duration of a masters’ thesis, it was not feasible to study the hidden curriculum
perspectives at mainstream schools.

Furthermore, it is important to study other factors such as geographical location or the
influence of socio-economic background to determine their role in shaping gender related

stereotypes and the underrepresentation of girls and women in STEM.



74

Acknowledging the small scale of the research is an important step in being
transparent about the limitations of the research. However, it is also important to highlight the
steps taken to enhance the rigor and validity of the study despite its small scale.

In this case, while the study may have been small in terms of the number of
participants, data were collected from multiple stakeholders, including both teachers and
students. Additionally, a variety of data collection methods were employed, including semi-
structured interviews, FGDs, and lesson observations.

By utilizing multiple methods and perspectives, the study was able to gather a more
comprehensive understanding of the topic at hand. This approach also helped to mitigate the
potential biases that may have arisen from relying on only one source of data or one method
of data collection.

6.3 Recommendations

The research findings have contributed to a better understanding of teachers’ and
students’ perceptions of the gendered hidden curriculum and the ways gendered aspects of
the hidden curriculum influence male and female students’ career aspirations. The research
provides several recommendations for engaging students in STEM, in particular girls. First,
schools should actively encourage girls’ participation in STEM subjects by providing
opportunities for girls to explore their interests and abilities in these fields. This could involve
offering extracurricular activities or clubs that focus on STEM subjects or providing access to
female role models in this field. In addition, providing training for teachers on gender equity
is one of the ways to address teachers’ own biases. This training should cover the strategies
for promoting gender equity in the classroom and ways to avoid language and practices that
reinforce gender stereotypes. To ensure that all students are able to reach their full potential,
it will be necessary, to train both pre-service and in-service teachers to implement gender-

sensitive teaching strategies (UNESCO Bangkok, 2016). It is also important to guarantee that



75

there is no promotion of gender stereotypes in educational materials by conducting a revision
of textbooks and curricular materials (p. 4).

Since gendered cultural and classroom norms are still prevalent, it is necessary to
have an understanding of the elements that impact students' choice of major (Hunt &
Michael, 1983). This will allow for the organisation and delivery of more informed career
counselling to students. In addition, gender-sensitive career counselling programmes should
be developed for secondary school students in order to assist such students in making an
educated decision on their future careers prior to entering high school. It is essential that
schools and instructors collaborate with parents and families to combat the gendered
stereotypes they uphold, as this is another factor that determines the level of interest and
ambitions that girls have in STEM fields.

6.4 Directions for Future Research

The present study aimed to explore teachers’ and students’ perspectives and
experiences on the gendered hidden curriculum in STEM subjects using a qualitative case
study design. The study could be expanded by exploring the perspectives of parents. This
would enable a comprehensive understanding of the impact of the gendered hidden
curriculum on students’ career pathways.

Given that the current study was conducted only in one school with predominantly
high-achieving students, a similar study in a mainstream school would yield valuable
perspectives. An additional avenue for future research may involve the perspectives of
students attending mainstream schools in urban and rural areas using a multiple case study
approach to analyse the influence of socio-economic factors on students’ engagement and
choice of STEM fields, as school and geographical contexts may vary. In addition to a case
study method, it would be beneficial to analyse STEM course books to identify potential

gendered patterns that may impede the participation of both male and female students.
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6.5 Personal Reflection

Conducting this research allowed me to develop a deeper understanding of a gendered
STEM and gendered hidden curriculum in STEM subjects in the context of Kazakhstani
schools. Through the process of conducting research, | uncovered new insights and
perspectives that | was not previously aware of. Additionally, thesis research helped me to
develop critical thinking, research skills, and analytical skills that will be valuable in many
different areas of life.

However, conducting thesis research was quite challenging. It required a significant
amount of time, effort, and dedication, as well as the ability to manage and organise complex
data and information. Additionally, prior to the beginning of the data collection procedure, I
faced obstacles with getting permission from school principals to conduct research.
Unfortunately, | realised that some schools and principals are not aware of the benefits of
conducting research in their schools and still hold perceptions that researcher conducts
research only to check or reveal problems that schools do not want to uncover.

Overall, while conducting thesis research can be challenging, the benefits of the
experience are well worth the effort. By pushing myself to explore new ideas and
perspectives, | found that | am able to achieve a deeper understanding of my chosen field and

develop skills that will be valuable throughout my academic and professional career.



7

References

ADB (Asian Development Bank). (2018). Kazakhstan country gender assessment.

http://dx.doi.org/10.22617/TCS179181

Almukhambetova, A., & Kuzhabekova, A. (2020). Factors affecting the decision of female
students to enrol in undergraduate science, technology, engineering and mathematics
majors in Kazakhstan. International Journal of Science Education, 42(6), 1-21.

https://doi.org/10.1080/09500693.2020.1742948

Almukhambetova, A., & Kuzhabekova, A. (2021). Negotiating conflicting discourses:
Female students’ experiences in STEM majors in an international university in
Central Asia. International Journal of Science Education, 43(4), 570-593.

https://doi.org/10.1080/09500693.2021.1875150

Ambady, N., Paik, S., Steele, J. L., Owen-Smith, A., & Mitchell, J. P. (2004). Deflecting
negative self-relevant stereotype activation: The effects of individuation. Journal of
Experimental Social Psychology, 40(3), 401-408.

https://doi.org/10.1016/j.jesp.2003.08.003

Anglim, B.J. (2021). Design and technology and STEM: Teachers’ perceptions of
gender.[Doctoral dissertation, Sheffield University].
Acker, J. (1975). Introduction: Women and work. International Journal of Sociology, 5(4),

3-13. http://www.jstor.org/stable/20629715

Apple, M. W. (1971). The hidden curriculum and the nature of conflict. Interchange, 2(4),

27-40. https://doi.org/10.1007/bf02287080

Amon, M. J. (2017). Looking through the glass ceiling: A qualitative study of STEM
women’s career narratives. Frontiers in Psychology, 8(236), 1-10.

https://doi.org/10.3389/fpsyq.2017.00236



http://dx.doi.org/10.22617/TCS179181
https://doi.org/10.1080/09500693.2020.1742948
https://doi.org/10.1080/09500693.2021.1875150
https://doi.org/10.1016/j.jesp.2003.08.003
http://www.jstor.org/stable/20629715
https://doi.org/10.1007/bf02287080
https://doi.org/10.3389/fpsyg.2017.00236

78

Anyon, J. (1980). Social class and the hidden curriculum of work. Journal of Education.

https://doi.org/10.1177/002205748016200106

Avitzour, E., Choen, A., Joel, D., & Lavy, V. (2020). On the origins of gender-biased
behavior: The role of explicit and implicit stereotypes. National Bureau of

Economic Research. https://doi.org/10.3386/w27818

Burke, R. J., & Mattis, M. C. (2007). Women and minorities in science, technology,
engineering, and mathematics: Upping the numbers. (0 ed.). Edward Elgar
Publishing.

Bian, L., Leslie, S., & Cimpian, A. (2017). Gender stereotypes about intellectual ability
emerge early and influence children’s interests. Science, 355(6323), 389-391.

https://doi.org/10.1126/science.aah6524

Becker, J. R. (1981). Differential treatment of females and males in mathematics classes.
Journal for Research in Mathematics Education, 12(1), 40-53.

https://doi.org/10.5951/jresematheduc.12.1.0040

Blickenstaff, J. C. (2005). Women and science careers: leaky pipeline or gender filter?

Gender and Education, 17(4), 369-386. https://doi.org/10.1080/09540250500145072

Brophy J. (1985). Interactions of male and female students with male and female teachers.
In Wilkinson & Marrett (Eds), Gender Influences in Classroom Interaction (pp. 115-
140). Academic Press, Inc.

Bejerano, A. R., & Bartosh, T. (2015). Learning masculinity: Unmasking the hidden
curriculum in Science, Technology, Engineering, and Mathematics courses. Journal
of Women and Minorities in Science and Engineering, 21(2), 107-124.

https://doi.org/10.1615/jwomenminorscieneng.2015011359



https://doi.org/10.1177/002205748016200106
https://doi.org/10.3386/w27818
https://doi.org/10.1126/science.aah6524
https://doi.org/10.5951/jresematheduc.12.1.0040
https://doi.org/10.1080/09540250500145072
https://doi.org/10.1615/jwomenminorscieneng.2015011359

79

Blackburn, H. (2017). The status of women in STEM in higher education: A review of the
literature 2007—2017. Science & Technology Libraries, 36(3), 235-273.

https://doi.org/10.1080/0194262X.2017.137165

Barbre, J. C. (1999). [Review of Real Boys: Rescuing Our Sons from the Myths of Boyhood;
The Child in Question, by W. Pollack & D. Gittins]. Journal of Religion and Health,

38(2), 182-184. http://www.|stor.org/stable/27511364

Butler, J. (1999). Gender trouble: Feminism and the subversion of identity. London:
Reoutledge.

Brannon, L. (2002). Gender: Psychological perspectives (3rd ed.). Boston, MA: Allyn &
Bacon.

Blaise, M., & Taylor, A. (2012). Using queer theory to rethink gender equity in. Young
Children.

Blaise, M. (2009). “What a girl wants, what a girl needs”: Responding to sex, gender, and
sexuality in the early childhood classroom. Journal of Research in Childhood

Education, 23(4), 450-460. https://doi.org/10.1080/02568540909594673

Bonvillain, N. (2020). Women and men: cultural constructs of gender (Fifth). Rowman &
Littlefield Publishers.
Blumberg, R. L. (2008). The invisible obstacle to educational equality: gender bias in

textbooks. Prospects, 38(3), 345-361. https://doi.org/10.1007/s11125-009-9086-1

Bem, S. L. (1981). Gender schema theory: A cognitive account of sex typing. Psychological

Review, 88(4), 354-364. https://doi.org/10.1037/0033-295x.88.4.354

Banchefsky, S., Westfall, J., Park, B., & Judd, C. M. (2016). But you don’t look like a
scientist!: Women scientists with feminine appearance are deemed less likely to

be scientists. Sex Roles, 75(3-4), 95-109. https://doi.org/10.1007/s11199-016-0586-1



https://doi.org/10.1080/0194262X
http://www.jstor.org/stable/27511364
https://doi.org/10.1080/02568540909594673
https://doi.org/10.1007/s11125-009-9086-1
https://doi.org/10.1037/0033-295x.88.4.354
https://doi.org/10.1007/s11199-016-0586-1

80

Bussey, K., & Bandura, A. (1999). Social cognitive theory of gender development and

differentiation. Psychological Review, 106(4), 676—713. https://doi.org/10.1037/0033-

295x.106.4.676
Butt, L. Ladrido-Ignacio (Eds.), Mental health, cultural values, and social development (1st

ed., 39-43). Springer, Dordrecht. https://doi.org/10.1007/978-94- 009-7737 2_4

Butler, J. (1990). Gender trouble: Feminism and the subversion of identity. Routledge.
Cotton, D., Winter, J., & Bailey, 1. (2013). Researching the hidden curriculum: intentional
and unintended messages. Journal of geography in higher education, 37(2), 192-

203. https://doi.org/10.1080/03098265.2012.733684

Cheryan, S., Plaut, V. C., Davies, P. G., & Steele, C. M. (2009). Ambient belonging: How
stereotypical cues impact gender participation in computer science. Journal of
Personality and Social Psychology, 97(6), 1045-1060.

https://doi.org/10.1037/a0016239

Collins, D. W., Kimura, D. (1997). A large sex difference on a two dimensional mental
rotation task. Behavioral Neuroscience, 111(4), 845— 849.

http://dx.doi.org/10.1037/0735-7044.111.4.845

Clint, E., Sober, E., Garland, T., & Rhodes, J. S. (2012). Male superiority in spatial
navigation: Adaptation or side Effect? The Quarterly Review of Biology, 87(4), 289—

313. https://doi.org/10.1086/668168

Durrani, N., CohenMiller, A., Kataeva, Z., Bekzhanova, Z., Seitkhadyrova, A., & Badanova,
A. (2022). ‘The fearful khan and the delightful beauties’: The construction of gender
in secondary school textbooks in Kazakhstan. International Journal of

Educational Development, 88, 1-17. https://doi.org/10.1016/j.ijedudev.2021.102508

Dwyer, C. A. (1982). The role of schools in developing sex role attitude. In R.C. Nann, D.S.

Dunne, M., & Adzahlie-Mensah, V. (2016). Subordinate subjects: The work of the hidden


https://doi.org/10.1037/0033-
https://doi.org/10.1037/0033-
https://doi.org/10.1007/978-94-%20009-7737%202_4
https://doi.org/10.1080/03098265.2012.733684
https://doi.org/10.1037/a0016239
http://dx.doi.org/10.1037/0735-7044.111.4.845
https://doi.org/10.1086/668168
https://doi.org/10.1016/j.ijedudev.2021.102508

81

curriculum in post-colonial Ghana. The SAGE handbook of curriculum, pedagogy and
assessment, 216-230.

Dauletiyarova, A. (2020). Gender differences in grade 12 Students’ engagement in STEM
Subjects: A case study of one specialized school in south Kazakhstan. [Master
Thesis, Nazarbayev University].

Deaux, K. (1993). Commentary: Sorry, wrong number: A reply to Gentile’s call.
Psychological Science, 4, 125-126.

Dasgupta, N., Stout, J. G. (2014). Girls and women in Science, Technology, Engineering,
and Mathematics. Policy Insights From the Behavioral and Brain Sciences, 1(1), 21-

29. https://doi.org/10.1177/2372732214549471

Eagly, A. H., & Wood, W. (1999). The origins of sex differences in human behaviour:
Evolved dispositions versus social roles. American Psychologist, 54, 408 — 423.

http://dx.doi.org/10.1037/0003-066X.54.6.4

Eliot, L. (2011). The trouble with sex differences. Neuron, 72(6), 895-898.

https://doi.org/10.1016/j.neuron.2011.12.001

Eliot, L. (2013). Single-sex education and the brain. Sex Roles, 69(7-8), 363—381.

https://doi.org/10.1007/s11199-011-0037-y

Eccles, J. S., & Blumenfeld, P. C. (1985). Classroom experiences and student gender: Are
there differences and do they matter? Elsevier EBooks, 79-114.

https://doi.org/10.1016/b978-0-12-752075-9.50010-6

Encinas-Martin, M. (2020). Why do gender gaps in education and work persist? Paris,
Organisation for Economic Cooperation and Development.

https://oecdedutoday.com/gender-gaps-education-work-persist/


https://doi.org/10.1177/2372732214549471
http://dx.doi.org/10.1037/0003-066X.54.6.4
https://doi.org/10.1016/j.neuron.2011.12.001
https://doi.org/10.1007/s11199-011-0037-y
https://doi.org/10.1016/b978-0-12-752075-9.50010-6

82

Falloon, G., Stevenson, M., Beswick, K., Fraser, S., & Geiger, V. (2021). Building STEM
in Schools: An Australian cross-case analysis. Educational Technology & Society,

24(4), 110-122. https://www.jstor.org/stable/48629249

Frawley, T. (2005). Gender bias in the classroom: Current controversies and implications for
teachers. Childhood Education, 81(4), 221-227.

https://doi.org/10.1080/00094056.2005.10522277

Fisher, A. G. B., & Margolis, J. (2002). Unlocking the clubhouse: women in computing.

Choice Reviews Online, 39(09), 39-5237. https://doi.org/10.5860/choice.39-5237

Frederikse, M. E. (1999). Sex differences in the inferior parietal lobule. Cerebral Cortex,

9(8), 896-901. https://doi.org/10.1093/cercor/9.8.896

Ferree, M. M. (1990). Beyond separate spheres: Feminism and family research. Journal of

Marriage and Family, 52(4), 866. https://doi.org/10.2307/353307
Frome, P. M., & Eccles, J. S. (1998). Parents’ influence on children’s achievement-related
perceptions. Journal of Personality and Social Psychology, 74(2), 435-452.

Gilliam WS, Maupin AN, Reyes CR, Accavitti M, Shic F. 2016. Do early educators’ implicit
biases regarding sex and race relate to behavior expectations and recommendations of
preschool expulsions and suspensions? Stud. Brief, Yale Univ. Child Study Cent.,
New Haven, CT.

https://medicine.yale.edu/childstudy/zigler/publications/Preschool%20Implicit%20Bi

as%20Policy%20Brief _final 9 26 276766 5379 vl1.pdf

Gallagher, A. M., & Kaufman, J. C. (2005). Gender differences in mathematics: What we
know and what we need to know. In A. M. Gallagher & J. C. Kaufman (Eds.),
Gender differences in mathematics: An integrative psychological approach (pp. 316

331). Cambridge University Press.


https://www.jstor.org/stable/48629249
https://doi.org/10.1080/00094056.2005.10522277
https://doi.org/10.5860/choice.39-5237
https://doi.org/10.1093/cercor/9.8.896
https://doi.org/10.2307/353307
https://medicine.yale.edu/childstudy/zigler/publications/Preschool%20Implicit%20Bi
https://medicine.yale.edu/childstudy/zigler/publications/Preschool%20Implicit%20Bi

83

Gelir, 1. (2020). Becoming a girl and boy: preschool children’s construction of gender roles in
the community and nursery. Early Child Development and Care, 192(2), 302-312.

https://doi.org/10.1080/03004430.2020.1756790

Greenough, W. T, Black, J. H., & Wallace, C. G. (1987). Experience and brain

development. Child Development, 58(3), 539. https://doi.org/10.2307/1130197

Hernandez, M. D. R. N., Gonzalez, P. I. R., & Sanchez, S. V. (2013). Gender and constructs
from the hidden curriculum. Creative Education, 04(12), 89-92.

https://doi.org/10.4236/ce.2013.412a2013

Howes, E. V. (2002). Connecting girls and science: Constructivism, feminism, and science
education reform. Teachers College Press.
Henry, J. (1955). Docility, or giving teacher what She wants. Journal of Social Issues,

11(2), 33-41. https://doi.org/10.1111/j.1540-4560.1955.tb00313.x

Hines, M. (2006). Prenatal testosterone and gender-related behaviour. European Journal of

Endocrinology, 155,115-S121. https://doi.org/10.1530/eje.1.02236

Hyde, J. S. (2005). The gender similarities hypothesis. American Psychologist, 60(6), 581—

592. https://doi.org/10.1037/0003-066X.60.6.581

Hyde, J. S., Fennema, E., & Lamon, S. J. (1990). Gender differences in mathematics
performance: A meta-analysis. Psychological Bulletin, 107(2), 139-155.

https://doi.org/10.1037/0033-2909.107.2.139

Hand, S., Rice, L., & Greenlee, E. T. (2017). Exploring teachers’ and students’ gender role
bias and students’ confidence in STEM fields. Social Psychology of Education, 20(4),

929-945. https://doi.org/10.1007/s11218-017-9408-8

“Information Analytic Centre” JSC. (2020). The national report on the state and
development of the education system of the Republic of Kazakhstan. Ministry of

Education and Science of the Republic of Kazakhstan


https://doi.org/10.1080/03004430.2020.1756790
https://doi.org/10.2307/1130197
https://doi.org/10.4236/ce.2013.412a2013
https://doi.org/10.1111/j.1540-4560.1955.tb00313.x
https://doi.org/10.1530/eje.1.02236
https://doi.org/10.1037/0003-066X.60.6.581
https://doi.org/10.1037/0033-2909.107.2.139
https://doi.org/10.1007/s11218-017-9408-8

84

Jung, J., Ressler, J. D., & Linder, A. (2018). Exploring the Hidden Curriculum in Physical

Education. Advances in Physical Education. https://doi.org/10.4236/ape.2018.82023

Jussim, L., Eccles, J. S., & Madon, S. (1996). Social Perception, Social Stereotypes, and
Teacher Expectations: Accuracy and the Quest for the Powerful Self-Fulfilling

Prophecy. Elsevier EBooks, 281-388. https://doi.org/10.1016/s0065-2601(08)602403

Jackson, P. W. (1990). Life in Classrooms. Teachers College Press.
Kentli, F.D. (2009). Comparison of Hidden Curriculum Theories. European Journal of
Educational Studies, 1(2), 83-88.
Kutnick, P., & Jules, V. (1993). Pupils’ perceptions of a good teacher: a developmental
perspective from Trinidad and Tobago. British Journal of Educational Psychology,

63(3), 400-413. https://doi.org/10.1111/j.2044-8279.1993.tb01067.x

Kimball, M. M. (1989). A new perspective on women’s maths achievement. Psychological

Bulletin, 105(2), 198-214. https://doi.org/10.1037/0033-2909.105.2.198

Kahn, S., & Ginther, D. K. (2017). Women and STEM. Research Papers in Economics.

https://doi.org/10.3386/w23525

Lorber, J. (1994). Night to his day”: The social construction of gender. Paradoxes of gender,
1, 1-8.
Merriam, S. B. (2009). Qualitative research: A guide to design and implementation.
Margolis, J., & Fisher, A. (2003). Unlocking the clubhouse: Women in computing. The MIT
Press.
Martin, K. (1998). Becoming a gendered body: Practices of preschools. American

Sociological Review, 63(4), 494. https://doi.org/10.2307/2657264

Ministry of National Economy of the Republic of Kazakhstan Committee on Statistics

(Astana: March 2016), 14, http://bit.ly/1ralqtO



https://doi.org/10.4236/ape.2018.82023
https://doi.org/10.1016/s0065-2601(08)602403
https://doi.org/10.1111/j.2044-8279.1993.tb01067.x
https://doi.org/10.1037/0033-2909.105.2.198
https://doi.org/10.3386/w23525
https://doi.org/10.2307/2657264
http://bit.ly/1ra1qtO

85

Moss-Racusin, C. A., Dovidio, J. F., Brescoll, V. L., Graham, M., & Handelsman, J. (2012).
Science faculty’s subtle gender biases favor male students. Proceedings of the
National Academy of Sciences of the United States of America, 109(41), 16474—

16479. https://doi.org/10.1073/pnas.1211286109

Martinez, S., & Guzman, S. (2013). Gender and racial/ethnic differences in self-reported

levels of engagement in high school math and science courses. Hispanic Journal of

Behavioral Sciences, 35(3), 407-427. https://doi.org/10.1177/0739986313495495

Master, A., Cheryan, S., & Meltzoff, A. N. (2016). Computing whether she belongs:
Stereotypes undermine girls’ interest and sense of belonging in computer science.
Journal of Educational Psychology, 108(3), 424-437.

https://doi.org/10.1037/edu0000061

Margolis, E. (2001). The Hidden Curriculum in Higher Education (1st ed.). Routledge.
Maccoby, E. E., & Jacklin, C. N. (1974). Myth, reality and shades of grey: What we know
and don’t know about sex differences. Psychology Today, 8(7), 109-112.

https://doi.org/10.1037/e400662009-008

Mutekwe, E., Modiba, M. (2012). Girls’ career choices as a product of a gendered school
curriculum: the Zimbabwean example. South African Journal of Education, 32(3),

279-292. https://doi.org/10.15700/saje.v32n3a441

Merrill, E. C., Yang, Y., Roskos, B., & Steele, S. (2016). Sex differences in using spatial and
verbal abilities influencer route learning performance in a virtual environment:
A Comparison of 6- to 12-year old boys and girls. Frontiers in Psychology, 7.

https://doi.org/10.3389/fpsyq.2016.00258

Mendick, H. (2005). Mathematical stories: why do more boys than girls choose to study
mathematics at AS-level in England? British Journal of Sociology of Education,

26(2), 235-251. https://doi.org/10.1080/0142569042000294192



https://doi.org/10.1073/pnas.1211286109
https://doi.org/10.1177/0739986313495495
https://doi.org/10.1037/edu0000061
https://doi.org/10.1037/e400662009-008
https://doi.org/10.15700/saje.v32n3a441
https://doi.org/10.3389/fpsyg.2016.00258
https://doi.org/10.1080/0142569042000294192

86

Martin, J. R. (1976). What should we do with a hidden curriculum when we find one?

Curriculum Inquiry, 6(2), 135-151. https://doi.org/10.1080/03626784.1976.11075525

OECD (2019), PISA 2018 Results (Volume I1): Where All Students Can Succeed, PISA,

OECD Publishing, Paris, https://doi.org/10.1787/b5fd1b8f-en

Patton, M.Q. (2002). Qualitative research & evaluation methods: Sage.

Print, M. 1987. Curriculum development and design. Sydney: Allen and Unwin.

Perander, K., Londen, M., & Holm, G. (2020). Anxious girls and laid-back boys: teachers’
and study counsellors’ gendered perceptions of students. Cambridge Journal of

Education, 50(2), 185-199. https://doi.org/10.1080/0305764x.2019.1653825

Rahman, K. (2013). Belonging and learning to belong in school: the implications of the
hidden curriculum for indigenous students. Discourse: Studies in the Cultural
Politics of Education, 34(5), 660-672.

Rosenberg, S. (2017). Google Home, Alexa, and Siri Are Forcing Us to Make a

Serious Decision. Wired.

https://www.wired.com/story/voice-assistants-arent-so-easy-to-fire/

Riegle-Crumb, C., & Morton, K. (2017). Gendered Expectations: Examining How
Peers Shape Female Students’ Intent to Pursue STEM Fields. Frontiers in

Psychology, 8. https://doi.org/10.3389/fpsyq.2017.00329

Rogers, A. H., Boyack, M. N., Cook, R. L., & Allen, E. (2021). School Connectedness and
STEM Orientation in Adolescent Girls: The Role of Perceived Gender Discrimination
and Implicit Gender-Science Stereotypes. Sex Roles, 85(7-8), 405-421.

https://doi.org/10.1007/s11199-021-01224-7

Riley, T. (2014). Boys are Like Puppies, Girls Aim to Please: How Teachers’ Gender

Stereotypes may Influence Student Placement Decisions and Classroom Teaching.


https://doi.org/10.1080/03626784.1976.11075525
https://doi.org/10.1787/b5fd1b8f-en
https://doi.org/10.1080/0305764x.2019.1653825
https://www.wired.com/story/voice-assistants-arent-so-easy-to-fire/
https://doi.org/10.3389/fpsyg.2017.00329
https://doi.org/10.1007/s11199-021-01224-7

87

Alberta Journal of Educational Research, 60(1), 1-21.

https://doi.org/10.11575/ajer.v60i1.55729

Reyna, C. (2000). Lazy, Dumb, or Industrious: When Stereotypes Convey Attribution
Information in the Classroom. Educational Psychology Review, 12(1), 85-110.

https://doi.org/10.1023/a:1009037101170

Robnett, R. D. (2013). The Role of Peer Support for Girls and Women in STEM:
Implications for Identity and Anticipated Retention. International Journal of Gender,
Science, and Technology, 5(3), 232-253.

http://genderandset.open.ac.uk/index.php/genderandset/article/download/299/521

Risman, B. J., & Davis, G. (2013). From sex roles to gender structure. Current Sociology,

61(5-6), 733-755. https://doi.org/10.1177/0011392113479315

Roberts, C. (2000). Biological behaviour? Hormones, psychology, and sex. NWSA Journal,

12(3), 1-20. https://www.muse.jhu.edu/article/25242.

Reilly, D., Neumann, D. L., & Andrews, G. (2015). Sex differences in mathematics and
science achievement: A meta-analysis of National Assessment of Educational
Progress assessments. Journal of Educational Psychology, 107(3), 645-662.

https://doi.org/10.1037/edu0000012

Renold, E. (2006). ‘They won’t let us play . . . unless you’re going out with one of them’:

girls, boys and Butler’s ‘heterosexual matrix’ in the primary years. British Journal of

Sociology of Education, 27(4), 489-509. https://doi.org/10.1080/01425690600803111
Sansone, D. (2017). Why does teacher gender matter? Economics of Education Review, 61,

9-18. https://doi.org/10.1016/j.econedurev.2017.09.004

Spencer, S.J., Steele, C.M. and Quinn, D. (1999), ‘Stereotype threat and women’s maths

performance’. Journal of Experimental Social Psychology, 35, 4-28.


https://doi.org/10.11575/ajer.v60i1.55729
https://doi.org/10.1023/a:1009037101170
http://genderandset.open.ac.uk/index.php/genderandset/article/download/299/521
https://doi.org/10.1177/0011392113479315
https://muse.jhu.edu/article/25242
https://doi.org/10.1037/edu0000012
https://doi.org/10.1080/01425690600803111
https://doi.org/10.1016/j.econedurev.2017.09.004

88

Steele, J., Williams, A., Reisz, L. and Shapiro, D. (2007), ‘Children’s implicit and explicit
gender stereotypes about mathematics’, unpublished manuscript.

Steele, J. L., & Ambady, N. (2006). “Math is Hard!” The effect of gender priming on
women’s attitudes. Journal of Experimental Social Psychology, 42(4), 428-436.

https://doi.org/10.1016/j.jesp.2005.06.003

Steele, C. M. (1997). A threat in the air: How stereotypes shape intellectual identity and
performance. American Psychologist, 52(6), 613-629.
Sadker, M., & Sadker, D. (1994). Failing at Fairness: How America’s Schools Cheat Girls.

Scribner.https://doi.org/10.1037/0003-066x.52.6.613

Salmon, A. (2015). A Complex Formula: Girls and Women in Science, Technology,
Engineering and Mathematics in Asia. Bangkok: UNESCO.

Shiel, C., Filho, W. L., Pago, A. D., & Brandli, L. L. (2016). Evaluating the engagement of
universities in capacity building for sustainable development in local communities.
Evaluation and Program Planning, 54, 123-134.

https://doi.org/10.1016/j.evalprogplan.2015.07.006

Starr, C. R., & Simpkins, S. D. (2021b). High school students’ math and science gender
stereotypes: relations with their STEM outcomes and socializers’ stereotypes. Social

Psychology of Education, 24(1), 273-298. https://doi.org/10.1007/s11218-021-09611-

4
Stake, R. E. (1996). The art of case Ssudy research. The Modern Language Journal, 80(4),

556. https://doi.org/10.2307/329758

Sadker, M., & Sadker, D. (2010). Failing at fairness: How America’s schools cheat

girls. Simon and Schuster.


https://doi.org/10.1016/j.jesp.2005.06.003
https://doi.org/10.1037/0003-066x.52.6.613
https://doi.org/10.1016/j.evalprogplan.2015.07.006
https://doi.org/10.1007/s11218-021-09611-
https://doi.org/10.1007/s11218-021-09611-
https://doi.org/10.2307/329758

89

Starr, C. R., & Simpkins, S. D. (2021). High school students’ math and science gender
stereotypes: relations with their STEM outcomes and socializers’ stereotypes.
Social Psychology of Education, 24(1), 273- 298.

United Nations Educational, Scientific and Cultural Organization .(2020). Global education.
monitoring report — gender report: A new generation: 25 years of efforts for
gender equality in education.

UNESCO Bangkok. (2016). Closing the gender gap in STEM: Drawing more girls and
women into Science, Technology, Engineering and Mathematics. Bangkok: UNESCO

Bangkok. Retrieved from https://bit.ly/2YqWdkB

Villanueva, 1., Carothers, T., di Stefano, M., & Khan, M. (2018). “There is never a break™:
The hidden curriculum of professionalisation for engineering faculty. Education

Sciences, 8(4), 157. https://doi.org/10.3390/educsci8040157

Van Der Vleuten, M., Jaspers, E., Maas, I., & Van Der Lippe, T. (2016). Boys’ and girls’
educational choices in secondary education. The role of gender ideology. Educational

Studies, 42(2), 181-200. https://doi.org/10.1080/03055698.2016.1160821

Vallance, E. (1973). Hiding the hidden curriculum: An interpretation of the language of
justification in nineteenth century educational reform. Curriculum Theory

Network, 4(1), 5-22. https://doi.org/10.1080/00784931.1974.11075752

Winter, J., & Cotton, D. (2012). Making the hidden curriculum visible: sustainability literacy
in higher education. Environmental Education Research, 18(6), 783-796.

https://doi.org/10.1080/13504622.2012.670207

Watt, H. M., Eccles, J. S., & Durik, A. M. (2006). The leaky mathematics pipeline for girls.
Equal Opportunities International, 25(8), 642—659.

https://doi.org/10.1108/02610150610719119



https://bit.ly/2YqWdkB
https://doi.org/10.3390/educsci8040157
https://doi.org/10.1080/03055698.2016.1160821
https://doi.org/10.1080/00784931.1974.11075752
https://doi.org/10.1080/13504622.2012.670207
https://doi.org/10.1108/02610150610719119

90

Walkerdine, V. (1989). Femininity as performance. Oxford Review of Education, 15(3), 267—

279. https://doi.org/10.1080/0305498890150307

Walkerdine, V. (2012b). Counting girls out. Routledge.

Watson, P. S., Rubie-Davies, C. M., Meissel, K., Flint, A., Peterson, E. R., Garrett, L., &
McDonald, L. (2015). Gendered teacher expectations of mathematics achievement
in New Zealand: Contributing to a kink at the base of the STEM Pipeline?

International Journal of Gender, Science, and Technology, 8(1), 82-102.

http://genderandset.open.ac.uk/index.php/genderandset/article/download/394/753

Wright, J., & King, R. B. (1991). “I say what I mean,” said Alice: An analysis ofgGendered

discourse in physical education. Journal of Teaching in Physical Education.

https://doi.org/10.1123/jtpe.10.2.210

Yazan, B. (2015). Three approaches to case study methods in education: Yin, Merriam, and

Stake.

Yin, R. K. (2002). Case study research: Design and methods. Thousand Oaks, CA: SAGE

Publications.


https://doi.org/10.1080/0305498890150307
http://genderandset.open.ac.uk/index.php/genderandset/article/download/394/753
https://doi.org/10.1123/jtpe.10.2.210

91

Appendices
Appendix A

TEACHER INFORMED CONSENT FORM

Title: “The Gendered Hidden Curriculum of STEM Subjects. Insights from One STEM

Oriented School in Kazakhstan”.

Dear Participant,

I am Ayaulym Bauyrzhanova, a Masters’ degree student at Nazarbayev
University, Graduate School of Education. | am going to conduct research about the gendered
hidden curriculum of STEM (Science, Technology, Engineering, and Mathematics) subjects
in Grade 12. The hidden curriculum refers to the unwritten, unofficial, and often unintended
lessons and perspectives that students learn in school. The gendered hidden curriculum
manifestation can be apparent in stereotypical ideas about how girls and boys are expected to
study different subjects because of their academic abilities. Therefore, | invite you to
participate in the study because your experience and views on the issue will be very valuable
to explore the issue in-depth. In this letter, you are provided with the information related to
my research project.

The purpose of this qualitative study is to explore Year 12 students’ and teachers’
perceptions about the gendered hidden curriculum in STEM subjects and to find out the
extent to which the gendered aspects of the hidden curriculum influence male and female
students’ career pathways in STEM.

You will be asked to participate in a one-on-one interview that will take about 40-60
minutes, at a place and time convenient for you. You will be asked several questions about
your perceptions of the gendered hidden curriculum in STEM subjects such as how STEM
learners’ engagement and performance in your subject might differ according to student

gender and how appropriate a STEM career is for boys and girls.
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If you find some questions challenging, you are not required to answer them. If you
permit, the interview will be recorded for collecting and analysing the data.

Furthermore, to better understand the gendered hidden curriculum perspectives on
STEM subjects, | will observe one of your lessons and take notes with your permission.

The information from the interview and lesson observation be published as a Master’s
Degree Thesis work. The results of this research also may be presented at scientific or
professional meetings or published in scientific journals, but your name and the name of your
school will not be associated with the research findings in any way.

There are minimal anticipated risks for you in the study such as embarrassment to
share your own opinion or experience. Please, feel assured that your answers will be kept
confidential and I will use pseudonyms instead of your name and the name of your school
will not be used in any written reports. You can also skip any questions that you do not want
to answer. Your data along with other participants’ will be stored on NU Google Drive,
accessible only to my supervisor and me. I will transcribe the interview myself.

The benefit of participation is for you to reflect on your practices and expand your
understanding of the gendered hidden curriculum in STEM subjects. In addition, your
participation will enable me to produce findings, insights and support reflections on how
teachers and the school might be unconsciously reproducing gender stereotypes, as well as
what they can do to promote gender equality in and through education.

Participation in this study is strictly voluntary, and you can withdraw participation at
any time without prejudice.

Should any questions, concerns or comments arise regarding this project, please
contact my supervisor, Professor Naureen Durrani from Nazarbayev University Graduate

School of Education (naureen.durrani@nu.edu.kz).



93

If you agree to participate in the study “The Gendered Hidden Curriculum of STEM
Subjects. Insights from One STEM Oriented School in Kazakhstan”, sign this consent form,
please.

e | have carefully read the information provided,

e | have been given full information regarding the purpose and procedures of the study;

e | consent to take part in the interview

e | give permission for my interview to be recorded

e | allow my lesson to be observed by the researches;

e | understand how the data collected will be used;

e | understand that | am free to withdraw from the study at any time without giving a
reason;

e With full knowledge of all foregoing, | agree, of my own free will, to participate in
this study

Signature: Date:

Ayaulym Bauyrzhanova, M.Sc. in Educational Leadership
Graduate School of Education, Nazarbayev University
Nur-Sultan, 53 Kabanbay Batyr Avenue

Email: ayaulym.bauyrzhanova@nu.edu.kz

Mobile: +7 7028409303



mailto:ayaulym.bauyrzhanova@nu.edu.kz
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M¥TAJIIMHIH, AKITAPATTBIK KEJIICIM ®OPMACHI
3eptTey TakbIpbIObl: STEM moHepiHeri reHAepItiK )KackIpbIH OKY OaraapiaMachl.
Kazakcranaarsl 6ip MaMaHAaHIBIPBUIFAH MEKTENTET] 3€pTTEY.

Kypmerri Katbicymisr!

Memn, bayvipocanosa Asynvim, HazapbaeB YHUBEPCUTETIHIH MarucTpaHThl, 12-
ceiabinita STEM (5kapaTbuibicTaHy, TEXHOJIOTHS, HHKCHEPHS )KOHE MAaTeMaTHKa) MOH/IEPIHEH
TeHJICPIIIK JKaCBIPBIH OKY OarJapiaMachl OOMBIHIIA 3€pPTTEY XKYPri3reli )KaThIPMBIH. .
JKachIpbIH 0Ky KOCHaphl OKYIIBUTAPABIH MEKTENTe MEHIePETIH jKa3buIMaraH, OeiipecmMu
XKOHE KeOiHece KYTIeTeH cabaKkTapbl MEH Ko3KapacTapbiH Ounmipeai. ['eHaepitik )KachlpbiH
OKY OCIapbIHBIH KOPIHICI KbI3ap MEH YJIIapAblH aKaJIeMHSUIBIK KaOlIeTTepiHe
OaiJTAaHBICTHI SPTYPJIL MOHICPII OKYBI KEPEK JIETCH CTePEOTUNITIK HAaHBIMIAp/1a KOPiHYl
MyMKiH. COHIBIKTaH, MEH Ci3/li OCBI 3epTTeyre KaThICyFa IaKbIpaMbIH, OUTKEHI OyJ1 Mocee
OolibIHIIA CI3/iH TOXIpHOEHiI3 OCH MiKiPiHi3 TAKBIPHINTH TEPEHIPEK 3epTTEY YILiH 6Te
nanaanbl 0oJyazbl.

by 3eprreyain MakcaThl 12-ChIHBIN OKYIIbUIAphl MeH MyFanimaepinid STEM nonzaepi
OOMBIHIIIA TEHIEPITIK Kayarl OepeTiH >KachIPbIH OKY KOCIApbIH KaObUIIAybIH TYCIHY JKOHE
YKACBIPBIH OKY Oar/IapiaMachIHBIH T€HACPIIK aCTIEKTIIEPIHIH jKac KbI3Jap MEH YJIIapbIH
STEM MaHcan ko0JibIHa KaHIIAJIBIKTHI 9CEp €TETIHIH 3epTTeYy.

[[Tamamen 40-60 MUHYTKa CO3BLIATBIH CYX0aTKa KaTbICYbIHBI3AbI cypaiiMbiH.Cyx0aT
©31H13re bIHFaMIIBI JKep/ie koHe yakpITTa oTel. Cizre STEM nonaepinaeri reHiepiik
KaChIPBIH OKY JKOCIapblHa OaliIaHBICThI OipHeIle cypaKTap KOWbLUIaAbl, MbICAJbI,
okymbuIapabiH ci3aiH STEM moHiHI3/e KaThICYBI KOHE YATEPIMi CTYJEHTTIH KBIHBICHIHA
OaiiaHbICThI KaJlail epekienenyl MyMKiH skoHe STEM >xymbIcTapbl yiap MeH KbI3apra

KaHIIAJIBIKTEI COMKEC KeJlel.
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KeiiGip cypakrap cizre KublH 00Jica, olapra xxayan oepmeyiHisre 6onaabl. Pykcar
€TCEHi3, cyx0ar aepexTep/ii ayuo xkaz0ara »Ka3bUIabl.

Conpnaii-ak, STEM oky OarnapiamMachIHbIH TeHJIEPIIIK )KACBIPBIH MEPCIEKTHBAIAPHIH
KAKCBIPAK TYCIHY MaKCaThIHAAa MEH Ci3/1iH cabaKTapbhIHbI3AbIH OipiHe OaKbuIay MaKCcaThIH/Ia
KaThICAMBIH.

Cyx0ar sxoHe cabakThl OaKbIIay AepeKTepi 3epTTey eceOiH Ka3y YIIiH MaialaHbUIaIbL.
Conpaii-ak 3epTTey HOTHIKEIEepi FRUIBIMU KOHGEPEHIIHUsIIAp/1a HEeMece FhUTBIMU KYypHAIIA
KapUsUIaHybl MYMKiH.

3eprTey xazdanapblHia Ci3/iH KeKe aKImapaThIHbI3AbIH KYIHSUIBIFBIH CaKTay YIIiH
OapIbIK mapanap xacanaapl. JKazbamap MeH KUHAIFaH MOJIIMETTEpP TEK 3epTTEYIIire raHa
KOJDKETIMII O0stazibl. ATBIHBI3IBIH OpPHBIHA JIAKAI aTTap IMaiallaHbUIazIb! )KoHE OacKa
uneatudukanusuiblik akmapatr NU Google Drive sxyiiecinaeri Kynusi co30€H KOpraJiFa
KajTajnapaa Kynus cakranaiasl. COHIai-ak 3epTTey HOTHKENepl FhUIBIME KOH(pEpeHIsuIapaa
HEeMece FBUIBIMHU JKYPHAIIJIA )KapUsJIaHybl MYMKIH.

Bbyn 3eprTeyre KatbicyabiH ci3re nanaace - ci3 STEM nonaepinaeri reHaepiik
YKACBIPBIH OKY YKOCTIapbl Typajibl TYCIHITIHI3A1 KeHenTeci3. COHBIMEH KaTap, CI3/1iH
KaTBICYBIHBI3 MaFaH KOPBITHIH/IBI )KacayFa JKoHEe MyFaliMIep MEH MEKTEITEP/IiH TeHICPITiK
CTEPEOTHUIITEPI1 Kajlall OetficaHaJIBIK TYP/I€ dKaHFBIPTA aIaThIHbI, COHAa-aK O11iM Oepyaeri
TeHJIepJIIK TeHIKTI IrepuIeTy YIIiH He 1CTeH alaThIHbI Typajbl OMJIaHyFa MYMKIHAIK
oepeni.

Ci3aiH OCBI 3epTTeyre KaThICYBIHBI3 KaTaH TYPJE €PIKTI XKoHE KeJiciM Oepiyice, o1 Ke3
KEJITeH yaKbITTa 3USHCHI3 Kepl KalTapbIl ajblHybl MyMKiH. C13 HaKThI CypaKTapFa skayar
OepyzaeH 6ac TapTyFa KYKbUIBICHI3.

Ocpl 3epTTeyTe KaTHICTHI CYPaKTaphIHBI3 00JIca HeMece KOCBIMIIIA aKIapaT aJiFbIHbI3

KeJice, MaFaH XabapacybIHbI3/Ibl CYpaiMbIH
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Ocpl j)x00ara KaThICTBI CYpaKTapbIHBI3 HEMECE MiKipJIepiHi3 00Jica, MEHIH FHUIBIMU

xerekiim, Hazap6aeB Yuuepcuteti XKorapsl OutiM MekTeOiHiH mpodeccopst Haypun

Hyppanure xabapiaacbipi3 (Naureen.durrani@nu.edu.kz).

Erep ci3 “STEM nonaepi OOWBIHINA )KaCBIPBIH TeHACPIIK OKY OaraapiaMachiHa
KaTbICyFa Kenicim OepceHis, Kazakcrangarst STEM-6arnapinanran 6ip MEKTENTEH KOpiHic”,
OCHI KemiciM (popMachiHa KOJI KOIOBIHBI3IBI OTIHEMIH.

e MeH OepinreH akmapaTTbl MYKHSIT OKBIT IIBIKTHIM;

e Maran 3epTTey/liH MaKcaTTapbl MEH MPOLIEypaIaphbl TypaJIbl TOJBIK aKmapaT Oepiii;
e MeH cyx0aTKa KaTbICyFa KeJiCeMiH;

o MeH cyx0arThl xKa3yFa pykcaT OepeMiH;

e 3eprreymiire cabarpIMIbl OaKblUIayFa pyKcaT €TeMiH;

JKunanran aepekTep Kajiai nananaHbUIaThIHbIH

TYCIHEMiH;
e MeH Ke3 KellTeH yakbITTa ce0erci3 3epTTeyAeH 0ac TapTa ajJaTbIHBIM/IBI TYCIHEMIH;
o JXorapeina alTeITFaHAAPIBI €CKEPE OTHIPHII, MEH OCHI 3epTTEYTe KaThICyFa 03

€pPKIMMEH KeJICEMIH.

Kousr: Kyni:

binim 6epy kewbacuvliviebl macucmpi,
Hazapbaes Ynusepcumemi JKozapul binim bepy mexmebiniy,
Hyp-Cynman xanacet, Kabanbau 6ameip oayaviaet, 53

Dnexmponowik nowma: ayaulym.bauyrzhanova@nu.edu.kz

¥anvr menegpon: +7 7028409303


mailto:naureen.durrani@nu.edu.kz
mailto:ayaulym.bauyrzhanova@nu.edu.kz
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O®OPMA MHOOPMAIIMOHHOI'O COTJIACUA YUUTEJIA

Tema ucciaenoBanusi: ['eHaepHO-cKpbITas yueOHas mporpamma 1o npeameram STEM.
[Ipumep oaHOM crieruanu3upoBaHHOM KOkl B Kazaxcrane.
YBaxkaemblil Y4yacTHUK!

A, baysipxaHoBa AsTyJIbIM, CTYJIEHT Maructparypsl B Hazapbaes YHuBepcurere,
coOMparoCh MPOBECTH UCCIIEIOBAaHUE O TeHIEPHO-CKPBITON yueOHOM IporpaMme mo
npenmeram STEM (nayka, TexHonorus, nuHxeHepus U Mmatemaruka) B 12 knacce. CkpbiTast
yueOHas mporpaMma OTHOCUTCS K HEMUCaHbIM, HeO()UIIUaIbHBIM U 4aCTO
HeMpeIHaMEPEHHBIM YPOKaM U MEPCIeKTHBAaM, KOTOPbIE yJalliuecs U3y4aroT B HIKOJIE.
I'ennepHoe CKpbITOE MPOSBIICHUE YI4EOHOH MPOrpaMMBbl MOKET MPOSBISATHCS B
CTEPEOTUITHBIX MPEICTABICHHUIX O TOM, YTO J€BOYKH U MAIbUYUKU JOJHKHBI H3y4aTh pa3HbIE
MpeIMEeTHI U3-3a UX aKaJeMHuecKux crocoOHoctei. [Toaromy, S nmpurnamato Bac npussTh
y4acTHE B IaHHOM HCCJIEI0BaHUH, IIOTOMY YTO Balll OBIT U MHEHHE 10 3TOMY BOIPOCY
OyAyT OYeHb MOJIE3HBI JUIs YTIIYOJIEeHHOTO U3YUEHUS TEMBI.

[lenb 1aHHOTO HCCIEIOBAHUS — U3YUUTh BOCIIPUATHE ydalluMuUcs 12-X KJ1accoB U
YUUTEISIMU CKPBITOH yaeOHO# nmporpammsl 1o ipeameram STEM, yauTsiBatomieii reHiepHbIe
(aKTOPHI, U BBISICHUTH, B KAKOW CTENIEHU TeHICPHBIC ACTIEKThI CKPBITON y4eOHOH TIPOTrpaMMBI
BIIMSIFOT Ha KapbepHBIE MTyTH MOJOABIX JeBYIIEK U MabYiKoB B STEM.

[Ipoury Bac mpoHTH UHTEPBBIO, KOTOpOE 3aiimMeT okoJio 40-60 MUHYT, B y10OHOE AJIs
Bac MecTo U Bpemsi. Bam Oyner 3a71aHO HECKOJIBKO BOIIPOCOB O BaIlleM BOCHPHUSITHH
TeHJICPHO-OPUEHTUPOBAHHOM CKPBHITON Y4eOHO# mporpamMmel 1o peameram STEM,
HaIpuMep, Kak BOBJICUECHHOCTD U yclieBaeMoCTh ydamuxcs STEM 1o Bamemy npeamery
MOTYT pa3inyaThCs B 3aBUCUMOCTH OT T10J1a YYalllerocss U HaCKOJIbKO MOJXOIUT Kapbepa

STEM 114 MaJIbYUKOB U JIEBOYEK.
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Ecnu HeKOTOpBIe BOIIPOCH! BHI3BIBAIOT Y BAaC 3aTPYAHEHU, BBl HE 0053aHbI HA HUX
oTBevarh. Ecim BbI MO3BONUTE, MHTEPBBIO OyET 3amucaHo A cOopa U aHaIu3a TaHHbBIX.

Kpowme Toro, 4ToOb!I JTyuliie HOHATh T'€HAEPHbIE CKPBITHIEC TIEPCIEKTHBBI Y4eOHON
nporpammsl 1o npeameram STEM, s Oyny HabmrogaTh 3a OJHUM U3 BalllUX YPOKOB U J€JaTh
3aMETKH C Ballero pa3pelieHHUs.

Wudopmanus u3 MHTEPBBIO U HAOIIOACHUS 32 YPOKOM OYyJeT UCTIOIb30BaHa PU
HaIKMCAaHUH UCCIIEI0BATEIIBCKOTO OTUeTa. Sl TaKk)Ke MOTY IPEJCTaBUTh PE3yJIbTaThl HA
KOH(EpEeHIMH WIH OIyOIMKOBAaTh UCCIIEI0BAaHUE B HAYYHOM JKypHaJe.

B uccnenoBanuu 11 Bac nMperyCMOTPEHBI MUHUMAIIBHBIC OKHIa€MbI€ PUCKH, TAKHE
KaK CMYIIICHHE, KOT/Ia BBl JCTUTECh CBOUM MHEHHEM MM onbITOM. [lokamnyiicTa, Oyabre
YBEpEHBI, UTO BaIlld OTBETHI OYAYT XPAHUTHCS B TaiiHe, U sl Oyy MCIIOIb30BaTh IICEBIOHUMBI
BMECTO BaIllero MMEHH, a Ha3BaHHUE Ballel MIKOJIbI HE OYAET UCIOIb30BaThCS HU B KAKUX
MUCHMEHHBIX OTYeTaX. BBl Takke MOXeTe MPOIYCTHTh BOIPOCHI, HA KOTOPHIE HE XOTHTE
OTBEYaTh. Bamm naHHbIe BMECTE C JAaHHBIMH JPYTUX YYACTHUKOB OYIYT XpaHUTHCS Ha
Google Tucke HY, nocTymHOM TOIBKO MOEMY PYKOBOIMTEIO 1 MHE. S cama pactmdpyro
HWHTEPBBIO.

[IpenmymiecTBO B y9acTHH B JAHHOM HCCIICIOBAHUM ISl BAC 3aKIIFOYAETCS B TOM, YTO
BbI pacIIMpPUTE CBOE TOHMMAHKE T'€HIEPHON CKPBITOM yueOHOU MporpaMMbl IO ITpeIMeTam
STEM. Kpome Toro, Baiie yqacTre MO3BOJIMT MHE CJIeTIaTh BBIBOBI, M ITOIEPIKATh
Pa3MBIIUIEHHSI O TOM, KaK YUUTEIS M [IKOJIa MOTYT O€CCO3HATETLHO BOCIIPOU3BOIUTh
TeHJICpPHBIE CTEPEOTHIIBI, & TAK)KE O TOM, YTO OHH MOTYT CIIEJaTh JJIsl IIPOIBMKEHUS
TeHJIEPHOr0 PaBeHCTBa B 00pa30BaHUU.

Bame yyactue B 3TOM HCClIeI0BaHUH SIBISIETCS CTPOTO JOOPOBOJIBHBIM, U €CJIU JaHO
corjiacue Ha y4JacThe, OHO MOXKeT ObITh 0TO3BaHO B JIt000€e Bpems 0e3 yiiepoa. Bel nmeere

IIpaBO OTKA3aTbCAd OTBEYATh HA KOHKPETHBIC BOITPOCHI.
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Ecmn Y BacC €CThb Kakue-1100 BOIIPOCHI KACATCIIbHO JAHHOT'O UCCIICAOBAHUA UJIM BaM
HY)KHA JOTIOJIHUTENbHAst HH(POpMaIKs, TTOXKaTYHCTa, He CTECHAWTECh 00pamaThCst KO MHE.
Ecan BO3HUKHYT KaKue-1moo BOIIPOCHI, OITACCHUA UJIM KOMMCHTAPHUU OTHOCHUTCIILHO
3TOTO MPOEKTA, NOKATYNHCTa, CBXKUTECh C MOMM PyKoBoauTeIeM, npopeccopom Haypun
Hyppanu u3 Beiciieit mkosst o0pazoBanust HazapbaeB YHuBepcurera

(naureen.durrani@nu.edu.kz).

Ecnu BBl cornacHsl NIPUHATH y4acTue B UCCeoBaHuU « CKkpbimas cenoepHas yueoHas
npoepamma no npeomemam STEM. Bzenso uz oonou STEM-opuenmuposannoii wikonst 6
Kazaxcmane. », nognummre 31y (opMy coriacus, moxkanyiicra.

e Sl BHUMATENBbHO MPOYUTAI MIPEIOCTABICHHYIO HH(POPMAIIHIO;

e MuHe npenocrasiieHa nojaHas HHGOPMAIHS O HENSIX U MPOoIeypax UCCIeI0BaHuUs;

e Jlaro cornacue Ha y4acTHE B UHTEPBBIO;

e ] naro paspelieHne Ha 3alIMCh MOEr0 UHTEPBbIO;

e Sl mo3BoIIAIO HCCIeI0BATEN0 HA0MI0AaTh 332 MOMM YPOKOM;

e Sl moHuMmaro, Kak OyIyT UCIONB30BAThCS COOpaHHBIC JAHHBIE;

e Sl nmoHnMaro, 4TO MOTY OTKAa3aThCs OT y4acTHUs B UCCIIEJJOBAaHUU B J1000€ Bpems 0e3
O0O0BSICHEHUS IPUYMH;

o Co3HaBas BCe BbIIIEU3I0KEHHOE, 51 TOOPOBOJIBHO COIVIAIIAIOCH YYaCTBOBATh B 3TOM
UCCIIEJOBaHHH.

IToanuce: Jara:

Asayneim Baywipoicanosa, macucmp 6 auoepcmee 8 06pa308anHuU
Buvicwas wkona oopasosanus, Hazapbaes Ynusepcumem

2. Hyp-Cynman, npocnexkm Kabanbaii 6ameipa 53

Dnexmponnas nouma: ayaulym.bauyrzhanova@nu.edu.kz

Mobunonviii: +7 7028409303
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Appendix B
STUDENT INFORMED CONSENT FORM

Title: “The Gendered Hidden Curriculum of STEM Subjects. Insights from One STEM
Oriented School in Kazakhstan.
Dear Participant!

I am Ayaulym Bauyrzhanova, a Master’s degree student at Nazarbayev
University, Graduate School of Education. | am going to conduct research about the
gendered hidden curriculum of STEM (Science, Technology, Engineering, and Mathematics)
subjects in Grade 12. The hidden curriculum refers to the unwritten, unofficial, and often
unintended lessons and perspectives that students learn in school. The gendered hidden
curriculum manifestation can be apparent in stereotypical ideas about how girls and boys are
expected to study different subjects because of their academic abilities. Therefore, | invite
you to participate in the study because your experience and views on the issue will be very
valuable to explore the issue in-depth. In this letter, you are provided with the information
related to my research project.

The purpose of this qualitative study is to explore Year 12 students’ and teachers’
perceptions about the gendered hidden curriculum in STEM subjects and to find out the
extent to which the gendered aspects of the hidden curriculum influence male and female
students’ career pathways in STEM.

You will participate in a focus group discussion which will take approximately 40
minutes. You will be asked to reflect on the questions regarding your major subject choice
and factors affecting your career pathway choice. Only your gender and the subject of choice
will be revealed during the analysis of the collected data. All the participants will be asked

not to identify themselves and others, but there is a risk of breach of confidentiality in a group
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setting. If you find some questions challenging, you are not required to answer them. If you
permit, the interview will be recorded for collecting and analysing the data.

Any information that is obtained during this study will be used in writing a research
report. Data collected from the focus group discussions will be kept confidential to the full
extent possible. All efforts, within reason, will be made to keep your personal information in
my research record confidential. Pseudonyms will be used instead of your names and other
identifying information will be kept confidential in password protected folders on NU Google
Drive. | may also present the findings at a conference or publish the study in a journal.

Your participation in this study is strictly voluntary, and if agreement to participation
is given, it can be withdrawn at any time without prejudice. You have the right to refuse to
answer particular questions.

Should any questions, concerns or comments arise regarding this project, please
contact my supervisor, Professor Naureen Durrani from Nazarbayev University Graduate

School of Education (naureen.durrani@nu.edu.kz).

If you agree to participate in the study “The Gendered Hidden Curriculum of STEM
Subjects. Insights from One STEM Oriented School in Kazakhstan. ”, sign this consent form,
please

e | have carefully read the information provided,

e | have been given full information regarding the purpose and procedures of the study;

e | consent to take part in focus group discussions

e | give permission for my interview to be recorded

e | understand how the data collected will be used;

e | understand that I am free to withdraw from the study at any time without giving a
reason;

e With full knowledge of all foregoing, | agree, of my own free will, to participate in
this study

Signature: Date:



mailto:naureen.durrani@nu.edu.kz

Ayaulym Bauyrzhanova, M.Sc. in Educational Leadership
Graduate School of Education, Nazarbayev University
Nur-Sultan, 53 Kabanbay Batyr Avenue

Email: ayaulym.bauyrzhanova@nu.edu.kz

Mobile: +7 7028409303

102


mailto:ayaulym.bauyrzhanova@nu.edu.kz

103

CTYAEHTTIH AKITAPATTBIK KEJIICIM ®OPMACHI

3eprrey TakbIpbIObl: STEM noHaepinaeri reHaepIIiK )KachIpblH OKY OaraapiaMachl.
Kazakcranaarel 61p MaMaHJaHABIPBUIFAH MEKTENTET1 3ePTTEY.
Kypmerti Katbicymibi!

Mem, bayvipoicanosa Asynvim, HazapbaeB YHUBEPCUTETIHIH MarucTpaHThl, 12-
ceiabinTa STEM (3kapaTbulbICTaHy, TEXHOJOTHUS, HHKEHEPHS )KOHE MaTeMaTHKa) oHAepiHEH
TeHJIEPJIIK JKaChIPBIH OKY OarmapiiaMachkl OOMBIHIIIA 3ePTTEY KYPri3reii ;KaTbIPMBbIH.
JKacwIpbIiH OKY KOCTIaphl OKYIIBUIAPAbIH MEKTENITe MEHI'€PETiH jKa3blIMaraH, oelpecmu
YKoHE KeOiHece KyTIereH cabakTapbl MEH Ko3KapacTapblH Ounaipesi. ['eHaepiniK »KachIpbIH
OKY OCIapbIHbIH KOPIHICI KbI3Zap MEH YJIIapAblH aKaJeMUsIIbIK KaOlieTTepine
OaiiTaHBICTBI SPTYPIIL MOHAEP/Il OKYbI KEPEK JIETeH CTePEOTUNTIK HaHBIMIAp/1a KOpiHyl
MyMKiH. COHABIKTaH, MEH Ci3]11 OCBI 3epPTTEyre KaThICyFa IaKbIpaMbIH, OTKEH1 OyJ1 Macene
OoMBIHIIA CI3/IiH TOKIpHOeHi3 OeH MiKipiHi3 TaKbIPHINTH TEPEHIPEK 3ePTTEy YIIiH OTe
naigansl 0onasl.

byn 3eprreynin Makcatsl 12-ChIHBIN OKYIIBIIapEl MeH MyFaniMaepinin STEM nonaepi
OOIbIHIIIA TeHIEPIIIK JKayan OepeTiH JKachIpbIH OKY KOCHApbIH KaObII1aybIH TYCIHY JKOHE
KaCBIPBIH OKY OaFapiaMachlHbIH T€HAEPIIK aCeKTUIePiHIH jKac KbI3aap MEH YIAapIbIH
STEM maHcan k0JibIHa KaHIIAJIBIKTHI 9Cep €TETiHIH 3epTTey.

Cizni mamamen 40 MUHYTTHI allaThIH (DOKYC-TONTHIK TAJIKbLUIAYFa KaThICYBIHBI3IBI
cypaiitmbiH.. Ci3/IeH HETi3Ti MoH TaHIaybIHbI3Fa KOHE MaMaH/bIK TaHJaybIHBI3Fa 9CEep ETETIH
(dakToprapra KaThICTHI CypaKTapFa xayar Oepy cypanabl.

XKunanran gepexrepai Tangay Ke3iHae TeK Ci3/iH KbIHBICHIHBI3 O€H TaHAay MOHIHI3

ampUIa bl bapibIK KaThICyIIbUIApAaH ©3/EPiHiH )KoHEe 0acKa KaThICYIIbIIAP/IbIH aThI-KOHIH
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CIIKIMIe JKapuslaMay Cypaajibl, ajaiiia TONTHIK jKaFaaiaa KynsUTbUIBIKTBIH CaKTaIMay
kaymi 6ap. Keiibip cypakrap ci3re KubIH 0oJica, ojapra xkayar OepyaiH KaxeTi oK. Pykcar
€TCEHi3, cyXx0ar JAepeKTepiH KUHAY KOHE Tal1ay MaKCaThIHIA ayAH0kKa30a Ka3bUIa bl

Ocpsl 3epTTey OaphICHIHAA aJBIHFAH aKMapaT 3epTTey eceOiH jka3y/a mai1aJaHblIa bl
Ocpsl 3epTTey OapBICHIHIA ATBIHFAH aKmapaT OapbIHIIa KYIUs cakraiaabl. OCkl 3epTTey
OapbICHIH/IA ABIHFAH OapIIBIK aKIapaT MYMKIHIITIHIIE KYIHs OOJIBIN Kalapl. 3epTTey
xaz0anapelHaa Ci3/iH JKeKe aKnapaThIHBI3IbIH KYIUSJIBIFBIH CaKTay YIIiH OapiblK HIapanap
xKacanazpl, 0ipaK TONTHIK KaFIai1a TOJIBIK KYMSUTBUIBIKKA KeUIIik Oepinmeiini. XKaz6amap
MEH JKHHAJIFaH MAIIMETTEP TEK 3ePTTEYIIIre FaHa KOJDKETIM/II 00aapl. ATBIHBI3IBIH
OpHBIHA JIaKall aTTap MaiialaHbUIaIb )KoHe OacKka nIeHTU(UKAMUIBIK akmapat NU
Google Drive xyiiecinmeri Kyrnusi co30eH KOpFaliFaH KajTaiapaa Kynus cakranansl. CoHnnaii-
aK 3epTTey HOTHXKeJepi FRUIBIMUA KOH(pepeHIHsIapaa HeMece FEUIBIMH KypHAJIa
KapUsUTaHybl MYMKiH.

Ci3iH OCBI 3epTTEeYTe KaThICYbIHBI3 KaTaH TYPJIE CPIKTI KOHE KemiciM Oepisice, o

Ke3 KEeJIreH yakbITTa 3USHCBI3 Kepl KalTaphlll allbiHybl MyMKiH. Ci3 HaKThI CypaKTapFa sxayan
OepynaeH 6ac TapTyFa KYKbUIBICHI3.

OchI j)x00ara KaThICTHI CYpaKTapbIHBI3 HeMece MiKipiepiHi3 00sica, MEHIH KETEKIIIM,
Hazap6aes Yuuepcureri XKorapsl 611im 6epy mekTediHiH npodeccopsl Haypun dyppanure

xabapsacybIHbI3IbI CypaitMbId (Naureen.durrani@nu.edu.kz).

Erep ci3 “STEM nonzaepi OoifbIHINA %KaCBIPBIH TEHIEPIIIK OKY OaFgapiiaMachiHa
KaTbICyFa kemicim 6epceni3, Kazakcrannarsl STEM-0arnapinanran 0ip MEKTENITEH KOPIiHIC™,
OCBI KeJTiciM popMachiHa KO KOIOBIHBI3AbI OTIHEMIH.

e MeHn OepinreH aKmapaTThl MYKHUSIT OKBITT ITBIKTHIM;
e Maras 3epTTeyiH MaKcaTTapbl MEH IPOLeypajapbl Typajibl TOJIBIK aKmapaT Oepiii;

e MeHn cyx0aTka KaThICyFa KeIICEMIH;
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e MeH cyx0atThl xka3yra pyKkcar OepeMiH;

o JKuHanran nepexrep Kajai naianaHblIaTbIHBIH
TYCIHEMIH;

e MeH Ke3 KelreH yakbITTa ce0erci3 3epTTeyIeH 0ac TapTa aJaThIHBIM/IBI TYCIHEMIH;

e JKorapbina aliThIFaHAAPABI €CKEPE OTHIPHIN, MEH OCHI 3epTTEYTe KaThICyFa 63 EpKIMMEH
KEJTiCeMiH.

Kot Kyni:

binim 6epy kewbaculiviebl macucmpi,
Haszapbaes Ynusepcumemi JKozapwl Oinim 6epy mekme0iniy,
Hyp-Cynman kanacel, Kabanbai 6amoip danyavlisi, 53

Dnexmponovik nowma: ayaulym.bauyrzhanova@nu.edu.kz
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OOPMA UHOOPMAIIMOHHOI'O COTJIACHUA CTYAEHTA

Tema ucciaenoBanusi: ['eHaepHO-cKpbITas yueOHas mporpamma 1o npeameram STEM.
[Ipumep onHOM criermanu3upoBaHHOM IKOJIbl B Ka3zaxcrane.
YBaxkaemblil Y4yacTHUK!

A, baysipxaHoBa AsyJIbIM, CTYJIEHT Maructpatypsl B HazapbaeB YHuBepcurere,
coOMParOCh MPOBECTH UCCIIEIOBAHUE O TeHIEPHO-CKPBITOM yueOHOM ITporpaMmMe mo
npenmeram STEM (nayka, TexHonorus, uHkeHepus U MmaTemaruka) B 12 knacce. CkpbiTas
yueOHas mporpaMma OTHOCUTCS K HEeMMCAaHbIM, HeO(DUIIUaIbHBIM U 4aCcTO
HeMpeIHaMEPEHHBIM YPOKaM U MEPCIeKTHBaM, KOTOPbIE yJalliuecs U3y4aroT B HIKOJIE.
I'ennepHoe CKpbITOE MPOSBIEHUE YIEOHON MPOrpaMMbl MOKET MPOSBIATHCS B
CTEPEOTUITHBIX MPEICTABICHHIX O TOM, YTO J€BOYKH U MAIIbUYUKU JOJHKHBI H3y4aTh pa3HbIE
MpeIMEeTHI U3-3a UX aKaJeMHuecKux crocoOHoctei. [Toaromy, S npurnamato Bac npussTh
y4JacTHe B IaHHOM HCCJIeI0BaHUH, TIOTOMY YTO Balll OIBIT U MHEHHUE 110 3TOMY BOIIPOCY
OyAyT OY€Hb MOJIE3HBI JUIs YIITYOJIEHHOTO U3yUEeHUS TEMBI.

[{enb maHHOTO HUCCIEIOBAHUS — M3YUUTh BOCIIPUSATHE yHalIUMUCS 12-X KJIacCoB U
YUUTEISIMH CKPBITON yueOHOI mporpammsl 1o npeaMeram STEM, yuntsiBatoieit reHaepHble
(akToOpbI, U BBISICHUTH, B KAKOW CTENEHU T'eHACPHBIC aCTIEKThHI CKPBITON y4eOHON POrpaMMBbI
BJIMSIFOT HA KapbepHbIE MTyTH MOJIOABIX JEBYIIEK U MabuuKkoB B STEM.

Brl Oyznete yuacTBoBaTh B 00CYKAeHHH B (POKyC-TpyIe, KoTopoe 3aiiMeT okoio 40
MUHYT. Bac momnpocsT oTBEeTUTh Ha BOMPOCHI, KACAIOIIMMUCS Balllero OCHOBHOTO BbIOOpa
npenMeTa 1 pakTopOB, BIUSIONIMX HA BEIOOD Balleill Kapbephl.

Tonpko Baml Mo ¥ mpeaMeT BeIOOpa OyIyT PaCKPBITHI B X0J1€ aHAIM3a COOpaHHBIX

JaHHBIX. Beex YYaCTHUKOB IIOMPOCAT HE I/IIleHTI/I(pI/IL[I/IPOBaTL cebs u APYTrux, HO €CTh PUCK
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HapyIeHUst KOHQUACHIIMATFHOCTH B TPYNIIOBON 00cTaHOBKE. Eciu HeKoTophie BOIPOCH
BBI3BIBAIOT y BAC 3aTPyJHEHMS, BBl HE 00s13aHBI HA HUX OTBeYaTh. ECiin BBl MO3BOJIHTE,
MHTEPBBIO Oy/IET 3amrcaHo /i cOopa 1 aHaIN3a JaHHBIX.

WNudopmanus, morydeHHast B X07ie 3TOr0 HCCIeI0BaHus, OyIeT UCIOIb30BaHa IPU
HallMCaHUU UCCIIEI0BATENILCKOrO oTueTa. MHpopmanus, moaydeHHas B X0J€ ITOTO
UCCIIeIOBaHMsI, OyIeT OCTaBaThcs KOH(PHUICHIIMATHLHON B MAKCUMAJIBHO BO3MOYKHOU CTETICHH.
Bynyt npeanpuHsATH BCe pa3yMHBIEC YCUIIHS JUIs COXPaHEHHs KOH(PUACHIINATLHOCTH Ballei
JTUYHOW MH(POPMALIUH B 3aIHUCAX UCCIEIOBAHUS, HO MOJTHAS KOH(UACHIIMAILHOCTD B
IpyIIOBON 0OCTaHOBKE HE MOXET OBITh rapaHTHpOBaHa. BmecTo Bamero umMeHu OymayT
MCTIOJIB30BATHCS TICEBJJOHUMBI, a Apyras uaeHTuuuupyromas napopmanus Oyaer
XpaHUThCS KOH(UACHIIMAIBHO B 3alUIIeHHBIX napoiem nankax Ha NU Google Drive. S
TaKXe MOTY MPEICTABUThH PE3YJIbTAaThl HA KOH(EPEHIIMH WIN OITyOIMKOBATh HCCIIEIOBAHUE B
KypHaie.

Bare yyactue B 3TOM HCCIIEIOBaHUU SIBIISICTCS CTPOTO JOOPOBOJIBHBIM, U €CIIU JITAHO
coryiacue Ha y4acThe, OHO MOXeT ObITh 0TO3BaHO B JIt000€e Bpems 0e3 yiiepoa. Bel umeere
MIPaBO OTKA3aThCs OTBEUATh HA KOHKPETHBIE BOITPOCHI.

Ecnu BO3HUKHYT Kakue-1100 BOTIPOCHI, OTIACEHHSI MIITH KOMMEHTapUH OTHOCUTEIFHO
3TOTO MPOEKTA, MOKATYHCTa, CBXKUTECh C MOMM pyKoBoauTeNeM, npopeccopom Haypun
Hyppanu u3 Beicieii mxosnsl oopazoBanust HazapOaeB YHuBepcurera

(naureen.durrani@nu.edu.kz).

Ecam BBI corytacHbI TpUHSATE ydacTre B uccieqoBanun «CKphITas TeHAEepHas yaeOHas
nporpamma 1o npeameram STEM. B3rnsan u3 oxHoit STEM-opueHTHPOBaHHOH IIIKOJIBI B
Kazaxcrane.», moanummure 3Ty GopMy coriacusi, oKaayncTa.

e Sl BHUMATENHHO MPOYUTAT TIPEIOCTABICHHYIO HH(OPMAITHIO;

e MHe npenocrapiieHa ojaHas HHPOPMAIHS O LENSIX U MPOoLeypax UCCIeTI0BaHuUs;
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o Jlaro coriacue Ha y4aCTUE€ B UHTEPBBIO;

e Sl naro paspelieHe Ha 3alUCh MOETO HHTEPBbIO;

e Sl moHuMmaro, kak OyIyT UCHOIB30BATHCS COOPAHHBIE JaHHEIC,

e Sl moHMMAIO, YTO MOTY OTKa3aThCsl OT YYaCTHs B HCCIIEJOBAHUU B JII000E Bpems 0e3
0OBSICHEHUS IPUYNH;

o Co3HaBas Bce BBIIIEU3I0KEHHOE, 51 JOOPOBOJIHO COTJIAIAIOCh YYaCTBOBATh B 3TOM

HUCCICIOBAaHNUHU.

Iloxmuce: Jlara:

Asynvim Baywvipocanosa, mazucmp 6 audepcmee 6 06pazosanuu
Buicwas wikona obpazosanus, Hazapbaes Yuueepcumem

2. Hyp-Cynman, npocnexm Kabanbaii 6amuipa 53

Onexmponnas nouma: ayaulym.bauyrzhanova@nu.edu.kz

Mobunvuviu: +7 7028409303
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Appendix C

Interview Protocol

Title: The Gendered Hidden Curriculum of STEM Education. Insights from One

STEM Oriented School in Kazakhstan.

Date:

Time:

Participants’ gender &subject specialism:

Participant code/ pseudonym:

[After introducing myself, | will thank the participants for their agreement to participate in
the interview. | will remind them of the purpose, significance, measures taken to ensure their

confidentiality and the approximate duration of the talk.]

[I will ask the participants to read the informed consent form and sign it if they agree to
participate in the interview. | will ask their permission to audio record the discussion. With

the participants’ permission, I will start recording the discussion.]

Interview questions:

1. Can you please tell me a little more about your work as a teacher and how many years
you have been teaching for?

2. Based on your teaching experiences, please tell me how boys and girls differ in your
subject specialism?

o Sense of responsibility as a learner;
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e Independence as a

learner;

e Interest in the subject;

e Ability or competence in the subject;

e Academic performance;

o Preferences for specific teaching method;

e Response to specific disciplinary measures.
3. In what ways do you respond to the gender differences in your teaching and
interaction with students?
4. Do you think that a ‘teachers' gender plays a role in the way they communicate with

students or their expectations of students? If yes, how? If no, why?

5. Now let’s talk about gender and specific careers. How appropriate are STEM careers
for girls/ boys in Kazakhstan? Why?
6. There is a stereotype that girls are not as good at STEM as boys, do you agree or

disagree with this point?

7. Have you faced any particular challenges in your teaching career related to

your gender?

8. What’s one message will you give girls interested in STEM education and careers?

What about boys?

[1' will thank the participants for participating in the interview.]
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Cyxbart

TaxkpipbiObl: STEM nmonaepinaeri reniepiiik xacbIpblH 0Ky 0araapJjamMacsl.

Ka3aKCTaHH3fLI 6ip MaMaHAAHABIPbLJIFaH MeKTenTeri 3€pTTEey.

Kyni:

VY aKbIThI:

KartbicynibinapipIH AKbIHBICHI MEH I1HI:

KaTBICYHIBIHI)IH KOI[I)I/ JIaKaIll aTbI:

[ ©3iM/11 TaHBICTBIPBIN OOJFaHHAH KeWiH, KaThICYIIbUIapFacyX0aTKa KaThICyFa KellicKeHaepi
YIIiH anFbic aliTaMbiH. KaThICylblIapra 3epTTey 1iH MaKCaThIH, MAHbI3AbUTBIFBIH, OJapIbIH
KYIUSIIBIFBIH KAaMTaMachl3 €Ty YIIH KaObUIIaHFaH MIapaiapbl ’KoHe TaIKbLUIay IbIH

ITraMaMCH Y3aKTbIFbIH €CKC CaJIaMBIH.]

[KaTeicymbliap TajakplIayFa KaTbICyFa Kellicce, aklapaTTaHAbIphIIFaH KeliciM aparblH
OKBII, KOJI KOIOBIH CYpaiiMbIH. MeH oJlapiaH TaJIKbUIay bl ayJuoXka30ara xa3yra pykcar

C¥paﬁMBIH. KaTBICyI_HBIJ'IapI[BIH PY¥KCAaTbIMCH MCH TAJIKbLJIAyAbI 7KAa3Y /bl OacraiiMbIH.

Cyx0ar cypakrapsbl:

1. ¥cra3aelK KbI3METIHI3 Typaibl )KOHE KaHIIA Kb YCTa3/IbIK €TKEeHIHI3 Typasbl a3aamn

aifTeIn Gepe anaceI3 6a?
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2. Tlemaroruxaislk TOXipuOEHI3re cyiieHe OTHIPHIII, Ci3/1iH MoHIHI3 OOMBIHIIA YIIap MEH
KbI3JIap IbIH albIPMAIIbLIBIFBI HE/IC €KCHIH Al ThIHBI3IIIBI?
e OKYIIBIHBIH XayalKepUIUIK ce3iMi
e OKyIIBIHBIH
nepoecriri
e KBI3BIFYIIBUIBIK
o [lonaeri kKabUIETTUIIK HEMECE KY3bIPETTUIIK
e AKaJIEeMUSIIBIK YIITepiM

e OkpITyabIH Oenriii O6ip o/1iciHe 0ACKIMJIBIK
e HakTsl TOPTINTIK 9peKeTTEpPre peaKkius

3. Ci3 OKBITYaFbI )KOHE CTYJEHTTEPMEH KapbIM-KaThIHACBIHBI3AAFbl TEHIEPIIIK
alipIpMalIbUIBIKTapFa Kajai Kapaiicei3?

4, Ci3aiH OMBIHBIZIIA, «MYFAIIMIEP/IIHY» KbIHBICHI OJIAP/BIH CTYACHTTEPMEH KapbIM-
KaTbIHACBIHA HEMECE CTY/ICHTTEpCH KaHAai HOTHXKE KyTeTuieTiHine oacep ete me? Erep
couaii 6oiica, kanaii? Erep »ox 0oJica, Here )KoK?

5. Enpi renaepiik koHe HAKThl MAaMaHBIKTAp Typalibl ceilneceiiik. KazakcTanmarsl
Kb3aap/yiaap ymia STEM MamaHabIKTaphl KaHIIANBIKTBI KoJ1aiiasl? Hemikren?

6. ¥nnapra kaparanaa Keizgap STEM OoiibiHina Hammap gereH crepeotun 6ap. Ci3
MYHBIMEH Keliceci3 6e Hemece Kemicreiici3 6e?

7. Ci3 myraniMIik MaHCaOBIHBI3/Ia KBIHBICHIHBI3FA OaiilaHbICTHI KaHAal 1a 0ip
KHUBIHABIKTapFa Tamn O0JIbIHBI3 0a?

8. STEM OiiMi MEH MaHcanKa KbI3bIFYIIBIIBIK TAHBITKAH KbI3/1apFa KaH1all kKeHec

aiftap enini3? An ynngapra me?

[MeH KaThIcylIblIapFa MiKipTagacka KaTbICKaHIaphl YIIiH aJIFbIC alTaMbIH. |
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IIpotokos MHTEpBHIO

HazBanue: I'eniepHo-cKpbITasi yueOHasi nporpamma no npeameram STEM. Ilpumep

OIHOH crelHaJU3MPOBaHHOM K0l B Ka3axcrane.

MHara:

Bpewmst:

Ilonu npeaAMETHaA CuCuruaIn3anus Y4aCTHHUKOB!

Kon/nceBnonuMm ygacTHHKA:

[[IpencraBuBLINCE, s T0OJAr0apo YYaCTHUKOB 33 UX COIJIaCUE HA y4acTue B UHTEPBbIO. S
HAIlOMHIO MM O LI€JIM, 3HaU€HUH, IPUHATBIX MEPax 10 00ECIeUEeHUI0 UX

KOHq)I/II[eHI_II/IaHBHOCTI/I n anMepHoﬁ MMPOAOJIKUTCIIBHOCTU 6CCCI[LI.]

[41 mompolry y4acTHUKOB MPOYUTaTh GOpMY HH(DOPMUPOBAHHOTO COTIIAcHs U MOANNCATD
€ro, €CJIM OHU COTJIacATCs y4acTBOBATh B 00CYKACHUU. S CrIpolly y HUX pa3peleHus Ha

ayauo3anuch oocyxaeHus. C pa3peleHust y4yaCTHUKOB 51 HAUHY 3alKich 00CYX/I€HHU. |

Bomnpocel 11 HHTEPBLIO:

1. He morau ObI BeI paccka3aTb MHEC HCMHOI'O OoJIbIIIe O BallleH pa60Te B KaQ4CCTBEC
YUYUTCIIA U CKOJIBKO JICT BbI HpenonaeTe?

2. OHI/IpaHCL Ha CBOH IeJaroru4ecKui OIIBIT, CKAXKUTC, nomanyﬁCTa, 4YE€M MaJIbYMKHU U
JIEBOUKH OTJIMYAIOTCS 110 Balllei Hpe[[MeTHOﬁ CHCI_II/IaJII/IBaI_[I/II/I? A Kax BBI C YEM 3TO

CBs13aHO?
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e YyBCTBO OTBETCTBEHHOCTHU yUaIEroCs
o He3aBucumocts
ydauierocs
o Hurepec k npenmery
e CnocoOHOCTb UM KOMIIETEHTHOCTD B IIPEMETE
e YcmeBaeMocCThb B yueOe

o IIpennoureHus B OTHOLIEHUH KOHKPETHOI'O METOJ1a 00y4YeHUs
o Peaknus Ha KOHKPETHBIE TUCLUIUIMHAPHBIE MEPBI

3. Kak BbI pearupyere Ha reHACpHbBIC Pa3IM4Msl B BaIlleM MPETOJaBaHUH U
B3aUMOJICCTBUM CO CTYJECHTAMM?

4, CuuTaere 11 BbI, UTO MOJ «yYUTENEH» BIUSAET HA TO, KAK OHU OOIIAIOTCS CO
CTYJEHTaMHU, WIH Ha UX OkujaHus ot ctyaeHtoB? Ecnu na, To kak? Ecnu Het, To mouemy?
5. Teneps mMoroBopuM 0 TeHIEpPE U KOHKPETHBIX Mpodeccusax. Hackonbko moaxoaur
kapeepa STEM nns neBoyex/manbunkoB B Kazaxcrane? [louemy?

6. Cy1iecTByeT cTepeoTHIl, UTO JIEBOUKH XyKe pa3zoupatorcs B STEM npeamerax, uem
MaJIbYMKHU. BEI cornacHbl MIIM HE COrJIaCHBI C 3TUM?

7. CrajKuBaIuCh JIU BbI ¢ KAKUMH-THO0 0COOBIMU TPYAHOCTSIMHU B CBOEH
MpenoaBaTeNbCKON Kapbepe, CBI3aHHBIMU C BaIIMM MOJIOM?

8. Kakoe onHO cooOlieHue Bbl JaIUTe AEBYIIKaM, 3auHTepecoBaHHbIM B STEM-

obpa3zoBanuu 1 Kapbepe? Kak HacueT MaibuuKOB?

[Boipakaro 651arogapHOCTh YYaCTHHKAM 3a y4acTHe B MHTEPBBIO. |
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Appendix D

Focus Group Discussion Guide

Title: The Gendered Hidden Curriculum of STEM Subjects. Insights from One STEM
Oriented School in Kazakhstan.

Date:

Time:

Subject specialism:

Number of girls & their pseudonyms/codes:

Number of girls & their pseudonyms/codes:

[After introducing myself, | will thank the participants for their agreement to participate in
the focus group discussion. I will remind them of the purpose, significance, measures taken
to ensure their confidentiality and the approximate duration of the talk. I will remind them
that complete confidentiality cannot be guaranteed and that the content of the discussion and

participants' identities should not be disclosed to anyone.]

[I' will ask the participants to read the informed consent form and sign it if they agree to
participate in the discussion. I will ask for their permission to audio record the discussion.

With the participants’ permission, I will start recording the discussion. ]

Focus group discussion questions:

1. What are your major subjects?
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2. What is your reason for choosing biology, chemistry/ physics, ICT? Who helped you in

choosing them?

2. What career do you want to pursue? Why do you wish to follow that career?

3. Are there any factors(for example, family/ interest/ ability/competence /good salary) that

influenced your choice of major in STEM subjects?

4. How confident are you of your knowledge and skills in biology and chemistry/ physics

and ICT? What evidence are you drawing on (e.g. grades, teacher appreciation)?

4. How would you describe your engagement in / with biology, chemistry/ physics and ICT
inside the classroom? And outside the classroom? (cues, private study time, participation in

classroom activities or experiments; volunteering to answer or lead on projects?

5. Should boys and girls study the same subjects?

5. Do you think girls/boys are treated differently or they behave differently in biology and
chemistry/ physics and ICT classrooms? (e.g. teacher questions, assignment of leadership
roles in classroom activities, teacher praise and feedback; student volunteering to respond/

take a leadership role or initiate a question/ discussion)

6. What do you not like about studying biology and chemistry/ physics and ICT?

7. What would make studying biology and chemistry/ physics and ICT more enjoyable for

you?

8. What would make studying biology and chemistry/ physics and ICT more meaningful for

you?

9. Are you facing barriers in pursuing a career pathway in STEM?
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10. What are some biases you’ve encountered or seen others deal with in relation to who is
best suited to study in one field or another? Are there any subjects you consider best suited

for boys and for girls?

11. Is there any encouragement from parents/teachers to get into STEM?

12. Are there any science or math clubs or *after-school activities at your school ? What do

you think of them? Do you join them?

13. Is the educational material you use in studies gender neutral?

[I will thank the participants for participating in the discussion. I again ask them not to

disclose the content of the discussion and participants to others.]
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@DOKyC-TONTHIK TAJIKbUIAY XaTTaMaJIaphbl

3eprrey TakbipbiObl: STEM nonaepingeri reHaep ik xkacbIpbiH OKY OaraapiaMacsl.

Ka3zakcranaarbl 0ip MaMaHIaAHABIPbIJIFAaH MEKTENTEri 3epTTey.

Kyni:

VY aKbIThI:

Katbicymibimap ieiH aThI-KOHi:

Ke13map cansl xoHe oJapblH JIaKal aTTapbl/KOATaphI:

¥map caHbl )KOHE OJIAP/IbIH JIAKAIl aTTapbl/KOATAPHI:

[ ©3iMA1 TaHBICTHIPHIN OOJIFaHHAH KeWiH, KaThICyIIblIapFa (JOKYC-TONTHIH TaJKblIaybIHA
KaThICyFa KeJIICKEeHepl YIIIH anfbic aiiTaMblH. KaTbIcylibliapra 3epTTeyAiH MaKCcaTbIH,
MaHbI3IbIIBIFBIH, OJIAP/IbIH KYUSAJIBIFBIH KAMTAMachI3 €Ty YIIiH KaOblIIaHFaH Iapagapabl

JKOHC TAJIKbUIAYJIbIH IaMAMCH Y3aKTbhIFbIH €CKC CaJIaMbIH. ]

[Katelcymblapaan 3epTTeyre KaTbiCyFa KemiciM (hopMachlH OKBII, TaJIKbUIayFa KaTbICyFa
KEJIICKEeH aFJaii/1a Ko KOIObIH cypaiiMbIiH. MeH oslap/iaH TalKbUIay/ibl ayAH0Fa )Ka3yFa

p¥KCcar C¥pal‘;IMBIH. KaTLICYH_IBIJ'IapI[LIH PYKCAaTBIMCH MCH TAJIKbLJIAYyAbI Ka3Yy bl 6aCTaﬁMBIH.]

DoKyC-TONTHIK TATKbLIAYFA APHAJFAH CYPaKTap:

1. buonorus, xumus/dpusuka, MapopmaTuka MoHiH TaHJaYbIHBI3AbIH cebebi Hene?
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2. Kanpmait MmaHcanmeH aiHaIbICKBIHBI3 Kenteni? Hemikren?

3. STEM nonzepi OoiibpIHIIa MAMaHABIK TAHJAYBIHBI3FA 9Cep €TKEH (haKTopiap (MbICAIbI,

0TOaChI/KBI3BIFYNIap/KabieTTep/Ky3bIPETTINIK/)KAaKChI XKallakel) 6ap ma?

4. buonorus, xumus/pusuka xone Mupopmaruka nonaepi 60ibIHIIA O1TIMIHI3 OeH
JaFAbpUIapbIHbI3Fa KAaHIIABIKTHI ceHiMaici3? Ci3 KaHaai nanenaepre cyiienecis (MpIcalibl,

Oaranap, MyFaJliMHIH MakTaybl)?

4. Cabakra Ounonorus, xumus/pusuka xoHe MHpopmaTrka nmoHAEpiHe KaThICYBIHBI3IBI Kanai
cunartap eniniz? ChIHBINTAH THIC yakbITTa IIe? (cypakrap, 63 OETIMEH OKyFa yaKbIT,
CBHIHBITITAFbI iC-TIApajapra HEMece IKCIIEPUMEHTTEPIe KAaThICY; KoOaapra o3 epKiMeH

KaTbICy HEMECe oJiapFa kayarn oepy?

5.Ci3niH OMBIHBI3IIA, KbI3IApFa / YiIaapra OacKalia KapbIM-KaThIHAC jKacalia/ibl Ma HeMece
winap/ Kei3aap Ouosorus, XuMust/pu3nka xoHe nHpopraruka cabakTapblHAa 631epiH
e3rele ycraiiipl Ma? (MbICajibl, MyFaIIMHIH CYpaKTapbl, CHIHBIITAFbl KOIIOACIIBUIBIK
peinnepai 0oy, MyFaTiMHIH MaJIaKTaybl )KOHE Kepi OaiJIaHbIC; OKYIIBLTIAPIBIH
Kel0acHIbUIBIK poJii aTKapyFa JaiiblH 00JIybl, HEMece cypaKTap KOWBIM, MiKipTaizac 6acTaysl

*KoHe T.0.)

6. buonorus, xumus/¢puznka xxoHe MIHpopmaTHKa oHAEPIH OKbIFaH/1a Ci3re He yHamaipl? ?

7. buonorust MmeH xumust/pusrka xxoHe AKTokpIn yiipeHy/i He KarbIMIbI eTep el ?

8. Ci3 6enrini Oip canmaga OKyFa KiM KOJIAWJIbl €KEHIHE KaThICThI OacKamap/ bl Ke3IeCTIpAIHI3

0e Hemece KepiiHi3 O¢ ?

11. Ci3nin MekTeOiHI3/e )KapaThUIBICTAHY JKOHE MaTeMaTHKAJIBIK YitipMernep O6ap ma? Hemece

CBIHBINTAH ThIC ic-11apanap? Onap Typaisl He oinaiicez? Ci3 onapra KaTbicackl3 0a?



120

[MeH KaThIcylIblIapFa MiKipTagacka KaTbICKaHaphl YIIIiH aJIFBIC alTaMblH. MeH Tarbl 1a
oJlapaH TAJKbUIAYIbIH Ma3MYHBIH ’KOHE KaThICYIIBUIAPIbI OacKalapra kapusaamMayblH

CYpaiiMbIH. |



121

[Iporokon obcyxaeHus B POKYC TpyIIIe

HazBanue: I'eniepHo-cKpbITasi yueOHasi nporpamma no npeameram STEM. Ilpumep
OJHOI crenuaJM3MpoBaHHoOI KoLl B Ka3axcrane.

KonuyecTBo neByIIeK U UX MCEBIOHUMBI/KOJIBIL:

KonnyecTBo MabuuKOB M UX MICEBAOHHUMBI/KOJIBI:

[ IIpeacraBuBIIKCE, s TOOTAr0IAPI0 YYACTHUKOB 32 MX COTJIACHE y4acTBOBATh B OOCYKICHUU
B (okyc-rpynme. Sl HamOMHIO UM O LIEJIH, 3HAYUMOCTH, MEPax, MPUHATHIX I 00ecreueHHs
UX KOHQHUACHIINATBHOCTH, U O IPUOIU3UTEIHLHON MPOIOIHDKUTENBHOCTH Oecenbl. S HanmoMHIO
UM, YTO TIOJTHAsI KOH(PHICHIIMATHHOCTh HE MOXKET OBITh TAPAaHTHPOBAHA U UTO COJIEPIKAHHE
00CYXJIEHUS W TMYHOCTH YYaCTHUKOB HE JIOJDKHBI PACKPBIBATHCS HUKOMY. |

[ 51 momponry y9acTHHKOB IPOYUTATh (POpMY HH(OPMHPOBAHHOTO COTIIACHS U TIOATNCATD
€ro, €CJIM OHU COIJIACATCS y4acTBOBATh B OOCYXAEHUHU. Sl CIIPOLIY y HUX pa3pelieHus Ha
ayauo3anuch oocyxaenus. C pa3pelieHusl y4aCTHUKOB sl HAUHY 3aIlUCh OOCYKIEHMUS. |
Bonpocs! 1151 06cyxnenust B pokyc-rpymnime:

1. Kaxkue Bamm OCHOBHbIE IPEAMETHI?

2. Tlouemy BBI BEIOpamy Ouomnoruro, xumuto/puzuxy, MKT? Kto momoran Bam B ux
BBIOOpE?

3. Kakoii kapbepoit Bb XxoTHTE 3aHUMAaThCS? [Touemy?

4. Ectb 11 kakue-nmu6o (akTopsl (Harpumep,
CEMBbS/MHTEPECHI/CITIOCOOHOCTH/KOMIIETEHTHOCTB/X0pOoIIias 3apaboTHas T1aTa),
KOTOPBIE MOBJIMSIIA HA BAIll BEIOOP CHENHATBHOCTH 10 Tipeameram STEM?

5. Hackonbko Bbl yBepeHbl B CBOMX 3HAHHX U HaBbIKaX B 00J1acT OMOJIOTHH,
xumun/pusnkn 1 UKT? Ha kakue qoka3aTelbcTBa BBl ONTUpAeTeCh (HaIpuMep,

OLICHKH, [TOXBaJla YUUTEs)?
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6. Kak 05l BbI onucanu cBoe yuyactue B ononoruu, xumun/gusuke u UKT B kinacce? A
BHE Kiacca? (IIOJCKa3KU, BPEMs Ha CAaMOCTOSITENIbHBIC 3aHATHS, y4acTHE B KIIACCHBIX
3aHATHUSAX WIN KCIIEPUMEHTAX; JOOPOBOJIBHOE YUIaCTHE B IPOCKTaX MIJIM OTBETHI HA
HUX?

7. J1OJKHBI T MJIBYUKH U AEBOYKH U3Y4aTh OJHH U T€ KE MPEIMETHI?

8. Cuwmraere 1M BBI, YTO K JIEBOUYKAM/MAIbUYMKAM OTHOCSTCS [TO-Pa3HOMY WJIM OHU BEAYT
ce0st Mo-pa3HOMY Ha ypokax ouonoruu, xumun/¢puszuku u UKT? (manpumep,
BOIIPOCHI YUUTEIIEH, paclipeieieHue poJie Juepa B 3aHATHAX B KJIacce, OXBaJIa U
oOparHas CBSI3b YUUTEIIS; ydanpecs J00pOBOIBHO OTBEUAIOT/OepyT HA ce0s pOIIb
TUiepa WM UHUITMHPYIOT BOIIPOC/00CYKICHNUE)

9. Yro Bam HE HpAaBUTCS B U3y4eHUU Ononoruu U xumun/gpusuku u UKT?

10. Yto moxer caenarh uzydeHue ouonorun u xumun/puzuku u UKT Gonee npustHbIM
Juis Bac?

11. Yto moxer caenarh uzydenue ouonoruu u xumun/puszuku u UKT Gonee 3HaunMbIM
i Bac?

12. CrankuBaeTech JH BB C IPEMSATCTBUAMHI Ha ITyTH K Kapbepe B STEM ?

13. C xaxumu npeayOeKICHUSIMU BbI CTATKUBAIMCH WM BUICIH, KaK JApyrHe
CTAJIKUBAIOTCS B OTHOIIEHUH TOTO, KTO JIYYIIIe BCETO MOIXOAUT JIJIsl OOYUEHHS B TOU
WM uHOU obnactu ? ECTh 71 mpeaMeTsl, KOTOpPBIE, IO BallleMy MHEHUIO, JTyJIle
BCETO MOAXOAT ISt MAIBYUKOB U JIJIS IEBOYEK?

14. Ectp 5n B Bamiei mIkosie KPyKKH MO0 €CTECTBO3HAHHUIO U MAaTEMATHKE WIJTH

BHEKJIAaCCHbIE MeponpusaTHs? UTo BbI 0 HUX nymaere? Bel npucoeanHseTech K HUM?

[A moGnarogapro y4acCTHHUKOB 3a ydacTue B 00CYKIeHUH. S ere pa3 monpoury ux He

pacKphIBaTh COIEpKAHNE OOCYKICHUS U YUACTHUKOB JIPYTUM JIUIAM. |
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Appendix E

Observation Protocol
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Observation date:
Time Start:
Subject: Chemistry
Student number:
No. of girls:

No. of boys:
Lesson topic:
Lesson objectives:

Student Seating:

Resources:

Teacher pseudonym:

Grade:

End:

1. Wall charts: What does the classroom look like? Are there any hidden messages

transferred in the form of dominantly male scientists being portrayed?

2. Proportion of girls to boys in subjects studied (To establish the ratio of boys to girls in

STEM subjects):
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Boys’ and girls’ involvement in cocurricular activities: How does student settings
affect their engagement with the subject?

How is the lesson started? What is the tone of the teacher?

Does the teacher pay attention to students' interests, talents, preferences? How?
Forms of discourses used. Is there any gender bias in teachers’ talk or interactions
with students?

How roles are allocated to boys and girls. Is there any gender bias in task
distribution, e.g. girls getting relatively easier tasks and boys expecting to complete
more comprehensive tasks? How are girls praised and for what?

How are boys praised and for what?

How does the teacher assess student learning?
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Bam,may XarraMachl

Kanmer momiMerTep:

MyraiiMHIH JIaKam aThbl: CBIHBIII:

bakpuray kyHi:

bacrany yakpIThI : ASKTaIyBbI:
TakbIpbIOB:

OKyuibuiap caHsl:

Ke13nap cansi :

¥npap caHsr:

CabaKThIH TaKbIPBIOHI :

CabakThIH MaKcaTTapsbl

Pecypcrap:

1. CpbIThIH imKi KenOeTi Kanaaii? HeriziHeH ep FanbIMIapIblH HOPTPETTEP] KaChIPhIH
xabapiap TypiHJe TachIMaJlJaHa bl Ma?
2. OKybLIapbsIH OTHIPY TOPTIOL OJIapIbIH MOHTE KaThICybIHA KaJlail acep eTeni?

3. Cabak kamaii 6actanaapl? MyraniMHIH YHI KaHOait?
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MyraniM OKyIIBUTAPABIH KbI3bIFYIIBUIBIFBIHA, JAPBIHIBUIBIFBIHA, KallayblHa MOH Oepe
me? Kanaii?

MyraniMaepaiH oHriMeNnecyine HeMece OKyIIbIIIapMEeH KapbIM-KaThIHACHIH/IA
TeHJIePJIiK Ke3Kapactap Oap ma?

Tanceipmanapsl 0eiyne reHaepiiik OediMauTiK 6ap Ma, mblcansl, KbI3Iapra
CAJIBICTBIPMAJTBI TYPJIE JKEHIUTIPEK TarchipMaiap Oepiiei, al yiiaap KHbIHbIPaK
TarCbIpMaiap il OPbIHAMIBI JeT KTty e?

KpI3mapabel Kayiaii MaKTaiapl )KoHE HE YIIiH ?

¥Ymapasl Kanaid MaKTaiIpl )KoHE He YIIiH?

Myraiim OKyIIbUIap/I6IH OKYBIH Kanai Oaranmaiier?
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IIporokoa HabI01eHUS
Oo6mmas nHpopMAaITHs:

IIceBgonum YUUTCIIA: Kiacc:

JlaTa HaOmroACHUS:

Bpemsa Hauano: OxoHuaHue:
Tema:

KonnuecTBo y4eHHUKOB:

Kon-Bo neBymiek:

KonnuecTBo Manb4muKOB:

Tewma ypoxka:

[enu ypoka

Pecypcsr:
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Kak BeITIIsuT Ki1accHbii kabunet? MeroTCs i Kakue-IM00 CKPBIThIE COOOIICHMS,
nepeaaBaeMble B BUJIE U300PKCHUSI IIPEUMYIIIECTBEHHO MY>KUYHH- YUICHBIX ?

Kak paccaaka ygamuxcs BIUSIIOT Ha UX BOBJICYEHHOCTH B MpeaMeT?

Kak naunnaercs ypok? KakoB ToH yuurens?

OOparraer 11 BHUIMaHHUE YYUTENb Ha UHTEPECHI, TAJIAHTHI, TPEIMOUTEHUS yJaIIuXxcs?
Kak?

Ectb nu xakue-1100 renaepHbie MpenyoeKIeH s B pa3roBopax yuuTenel nin
B3aUMOJICHCTBUU CO CTyAEHTaMu?

Ectb nu xakas-nm00 reHaepHas IpeaB3aTOCTh B paclpeIe/eHUU 3a/1a4, Hanpumep
JICBOYKH TOJIy4al0T OTHOCUTENIBHO O0Jiee JeTKHUEe 33a]a4i, a OT MAIbYUKOB OKUJAIOT
BBIIIOJIHEHMS 00JIee CIIOXKHBIX 3a7a4?

Kaxk xBansT aeByiek u 3a 4to?

Kax xBajisiT MaJb4HKOB M 3a UTO?

Kak yuutens oneHnBaet o0ydeHue yqamuxcs?
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