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Abstract
School engagement is considered vital for students’ motivation and their academic
performance. However, a significant decline in student engagement has been observed in
most countries across the globe, especially in the field of STEM (Science, Technology,
Engineering, and Mathematics). Several empirical studies suggest numerous individual and
contextual factors, influencing student engagement in STEM, with gender and age being the
most significant issues affecting school engagement (Martin, 2007; Nako, 2015). Therefore, it
is crucial to investigate how student engagement is gendered because a deeper understanding
of this would help identify ways of mitigating student alienation and dissatisfaction with
school in general and STEM in particular, since women are underrepresented in STEM
occupations around the world. This qualitative study explores the ways gender differences are
played out in school engagement in STEM subjects in Kazakhstan. Since enhancing women’s
participation in STEM is a policy priority in Kazakhstan, identifying what supports the
engagement of girls and boys in STEM and what weakens it could potentially identify
strategies at different levels and for different actors to enhance the recruitment of both men
and women in STEM subjects. First, the study examines the concept and nature of school
engagement. Second, the study explores gender disparities in student engagement. Two focus
group discussions with Year 12 students of one specialized school were conducted using a
purposeful sampling method to examine the specified issues in depth. The findings revealed
that student engagement in STEM is not a fixed, but a fluid state that varies depending on
several factors including gender. Certain student norms of behavior, including solving
problems and adhering to classroom rules were found highly gendered. Societal norms on
gender, gendered classroom norms, and the future utility of STEM can explain gender

differences in student engagement. The findings also indicate that applying practical work,
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solving problems, group work and having competitions might enhance the engagement of
both girls and boys in STEM subjects.
Key words: student engagement, STEM, gendered academic disciplines, gendered

norms, teacher exposition, Kazakhstan.
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TakpIpbIObI: «12-chiHbIN OKymIbUIAPEIHBIH STEM noHepine KaTblCybIHIAFbl TEHACPIIK
aiipipmatbuibikTap: OHTYCTiK KasakcTannarsl Oip apHalibl MEKTENTET1 3epTTEY»

Agnatnoa
OKymIbUTapAbIH MEKTENKE KaThICYbl OKYIIBUIAPAbIH BIHTACBIHBIH aPTYbl MEH OKY YJITEpIMiHIH
JKaKcapysbl YIIIH 6T€ MaHbI3/Ibl OOJIBIN CaHANA bl Aaiiia, SIEMHIH KONTEereH eNepiHe
okymbLIap b, ocipece STEM (Foubim, Texuonorus, MHxenepus xone MaTeMaTrka)
cabakTapbIHIaFbl ONICEHAUTITIHIH e19ylp ToMeH eyl Oaiikanabl. bipHele sMIupuKaibIK
3eptTeynep STEM-aeri okymbuiapaby OeJICeHIUTIrIHE dcep eTeTiH KONTEreH KeKe KoHe
KOHTEKCTIK (DaKTOpJIapabl alKbIHIAAbI, OJapAbIH 1II1H/Ie OKYIIbIIAP/IbIH KBIHBICHl MEH JKaChI
MeKTen OeJICeHIUTITIHE 9cep €TETiH MaHbI3IbI pakTopsiap 0oJbin Tabbutanbl (Martin, 2007,
Nako, 2015). Con cebenti, STEM cabakTapbiHa KaTbICYbIHAAFbl OKYILIBUIAPABIH KbIHBICHIHBIH
pOIIiH aHBIKTay MaHBI3bl. Byl aclieKTiHI TEpPEeHIHEH TYCIHY OKYIIBUTIAPABIH MEKTENTEH
THICKApPbI KATYBI )KOHE MEKTEIKE JIeTEH JKaFbIMCBI3 KO3KAPaCThI )KaKCAPTY IbIH >KOJIaPbIH
aHBIKTayFa KeMeKTecei, oiTkeHi anemae STEM canaceinaa oiiennep a3 KaMThUIFaH. by
camasblK 3epTTey reHaepik aibipMambuibikTapasiy STEM nonaepine KaTbicyaa Kanai
KOPIHETIHITH KapacTelpaabl. bipiHiigeH, Oy ®KyMbIC MEKTETIKE KaThICy TYCIHIIT MEH OHBIH
MOHiH 3epTTeiiai. Exinminen, 3eprrey okymbuiapasiH STEM cabakTapbiHa KaThICYbIHAAFbI
TeHICPIIIK albIPMAIIBUTBIKTAPIbI 3epTTeiiai. OChI MOCENICHI TEPEH 3epTTEY YIIiH MaKCATThI
1piKTey SJICIH KOJIJaHa OTBIPHII, AAPBIH/bI Oaslajapra apHaJIFaH MEKTENTiH 12-ChIHBII
OKYIIBbLIapbIMEH €Ki (POKYC TONTAFbI TAIKbLIAY OTKI3UIIL. 3epTTey HOTUXKECIHAE
okymbLIapabiH STEM-Te KaThICysl 3repMerti KyObITbIC €KEHIIT aHBIKTAIIBI, 01 OipHere
cebenTepre, OHBIH 1ITIH/E OKYIIBUIAPIBIH KBIHBICHIHA OAMTaHBICTHI J1a ©3TePeil.
OKympuTapAbIH 0enrisii 61p MiHE3-KYIBIK HOpMaJIapbIH/Ia, OHBIH 1ITTHE MOCEJIeNep Il eyl
’KOHE CHIHBII epeXkeiepiH caKTaybIH/1a TeHIEPIIiK albIpMaIIbUIBIKTap alKpIHAAN L. ['enaep

OOMBIHIIIA QJICYMETTIK HOpMasap, CHIHBINTAFbI TeHEPITIK HopManap koHne STEM-nig
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OoJialnakTarsl IMai1ackl Typaybl CTyIeHTTEepAiH kKo3Kkapackl STEM cabakrapbIHaarb
TeHEPIIIK albIPMaIIbUIBIKTAPABIH ceOenTepi 00Tyl MYMKIH. 3€pPTTEY HOTHXKENEpl cabakTa
MPaKTUKAJIBIK )KYMBICTBI KOOIpEK KoJIaHy, polaeManap sl memnry OarbITTaFraH
TarcbIpMalap, TONTHIK KYMBIC JKoHe xapbicTap oTKizy STEM nonaepine nereH Kpiznap MeH
WIIapAbIH OCJICEHIUIITIH apTThIpa anaThlHALIFBIH KopceTTi. STEM-re KpI3napabplH KaThICYbIH
apTThIpy Kazakcranaa MaHbI3bl OOJIFaHABIKTaH, OKYIIBUIAPABIH Ca0aKKa KaThICYbIH
KOJIJIAWTBIH KOHE dJICipeTeTiH (aKkTopiaapasl alKbiHAay op Typuii aeHreviae STEM canaceina
epJyiep MeH oienep/i TapTyAbIH TUIM/II CTPaTErusIapblH aHBIKTAN alajibl.

Tytiin ce30ep: okymbLIapasiH 0encenainiri, STEM, renaepiik oKy moHaepi,

TeHIepIIiK HopMalap, MyFaliMHiH cabak Tycinaipyi, KasakcraH.
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Tema: «['enaepHble pa3nuyusi B BOBICUEHHOCTH ydauxcs 12 kiacco B npeametsl STEM:
MIpUMEp OJHOM ClielMaIN3upOoBaHHOM 1Kol B FOxxHOM Kazaxcrane»

AnHHOTanUs
Yyactue B IIKOJIE CYUTACTCSI OYEHb BaXKHBIM ISl MOTUBAILIUH YUAIIUXCSI U UX YCIIEBAEMOCTH.
Tem He MeHee, B OOJIBIIMHCTBE CTpaH MHUpa HaOII0JaeTCsl 3HAUUTEIbHOE CHIDKEHUE
BOBJICYCHHOCTH CTYACHTOB, 0COOeHHO B oOsactu STEM (Hayka, TexHoI0THSI, HH)KCHEPUS 1
MaTemaTuka). Heckonbpko SMIUpHUUECKUX HCCIEA0BaHUHN peIaraloT MHOTOYUCIICHHBIE
WHIUBUAYaJIbHbIE U KOHTEKCTYalbHbIE (DAKTOPBI, BIMSIIONINE HAa BOBICUCHUE YUAIIUXCS B
STEM, nipu 3TOM 10JT ¥ BO3pacCT ABJISAIOTCS HanOosIee 3HAYUMbIMHU (PaKTOpaMH, BIUSIOIIUMHU
Ha MIKOJIbHYI0 akTHBHOCTE (Martin, 2007; Nako, 2015). CiienoBarenbHo, KpaitHe BaKHO
MCCJIEIOBATh BOBJICUEHHOCTh YYAIIUXCsI, TOCKOJIBKY O0Jiee Iy0oKoe MOHUMaHUe 3TOTr0
MOMOXET OMPEENIUTh CTPATETHH, KOTOPBhIE MOMOTYT 00ECIEYUTh aKTUBHOE Y4acTHE B IITKOJIE
u STEM B yacTHOCTH, TOCKOJIBKY BO BCEM MHpE MaJio XKeHIIHH B mpodeccusax STEM. Do
KaueCTBEHHOE UCCIIEJIOBAHHE UCCIIEIYeT, KaK MPOSIBISIFOTCS TeHACPHBIE Pa3Inyus B
IIKOJIHOM BOBIIeUeHHOCTH B npeameTsl STEM. Bo-niepBbix, n1anHas paboTa uccienyer
KOHIEMIINIO 1 0COOEHHOCTH y4acTHs B IIKoJe. BO-BTOpBIX, UCCIIEJOBAHHUE UCCIIETYET
TeH/IepHBIC PA3INYUs B BOBICUCHHOCTH CTYACHTOB. J[Be mucKkyccuu B (POKyC rpymmax ¢
yuarmucs 12-ro kiacca 0JJHOM CHEUATU3HPOBAHHON IITIKOJIBI POBOIMINCH C
WCIIOJTb30BaHUEM IICJICHATIPABICHHOTO METO/1a BEIOOPKH JIJIS YIUTYOJICHHOTO H3yICHHS
YKa3aHHOH Mpo0JieMbl. Pe3yibTaThl Mokas3aiy, 9ro yqactue cTyaeHToB B STEM sBisercs He
(UKCHPOBAHHBIM, a TEKYYHM COCTOSTHUEM, KOTOPOE BapbUPYETCS B 3aBUCHMOCTH OT
HECKOJIBKUX MTPHYWH, BKITF0Yas 1moyt. Onpe/ieIeHHbIC CTYICHYSCKUE HOPMBI TTOBEICHUS,
BKJTIOUAsi penieHue mpo0sieM u coOTI0ICHIE MMPaBUII B KJIacce, ObLTH COUTEHBI BRICOKO
rerepHbIMU. ColraibHbIe HOPMbI B OTHOILIEHUH 11014, TeHIEPHbIE HOPMBI B KJIacce U

noHuMaHue nosib3bl STEM B Oyaymeit mpodeccuu MOTyT OOBSICHUTD T€HCPHBIC PA3INIHs B
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BOBJICUCHHOCTH CTYJCHTOB. Pe3y/IbTaThl TaK)Ke MOKA3BIBAIOT, YTO MPUMEHCHHUE MPAKTUICCKOM
paboThI, pelieHue MpodsIeM, TPYNIoBas padoThl U POBEACHHE COPEBHOBAHUN MOTYT
MOBBICUTH BOBJICUCHHOCTh KaK JICBOYCK, TaK U MaIbUMKOB B mpeaMeTsl STEM. TTockoabky
poct yuacTus xeHiuH B STEM sBnsiercs 3HaunTenpHbIM B Kazaxcrane, onpesesieHue Toro,
YTO CIIOCOOCTBYET BOBJICUEHHIO JIEBOUYEK U MaJIbuMKOB B STEM, 1 uto ocnabmuser ero,
MOTEHIIMAIBHO MOXKET ONPEACIUTh CTPATETUH Ha PA3HBIX YPOBHAX M JUIS pa3HbIX
YYaCTHHUKOB, YTOOBI TOBBICHTH BOBJICYEHHOCTh KaK MYKUWH, TaK U JKEHIIUH B IPEIMETHI
STEM.

Knrouesvie cnosa: BoBaedeHHOCTH cTyieHTOB, STEM, rennepubie yueOHbIe

AUCHUIIIMHBIL, T€HACPHBIC HOPMBI, 9KCIIO3UIUA YIUTCIIA, Kazaxcran.
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Chapter 1: Introduction

School engagement of students is one of the most influential factors that affect the
construction of student identity (Carvalho et al., 2015), contributes to student learning
(Fredricks, Filsecker, & Lawson, 2016) and predicts students’ learning trajectory (Kuh, as
cited in Sharma & Garg, 2015). In the last ten years, the interest in school engagement has
increased globally due to reasons related with history, economy and practice (Fredricks,
Blumenfeld, & Paris, 2004). History professors, Modell and Elder (2002) wrote about the
decrease in students’ respect for educational institutions and teachers, since students describe
learning at schools as a boring process and they do not put much effort on acquiring
knowledge. Scholars are concerned because with such an attitude to schooling, students will
not obtain the capabilities and skills that are necessary to meet the demands of the job market
(Fredricks et al., 2004). Moreover, lower level of engagement is the biggest problem that
many teachers confront in their classrooms (Fredricks et al., 2016). Therefore, it is important
to find out the most significant factors that are closely related to this issue in order to
successfully engage students in schools.

The study focuses on how gender shapes school engagement because along with age,
it is one of the two major factors reported to have a stronger impact over school engagement
(Martin, 2007; Nako, 2015). That is why it is crucial to investigate how student engagement
in the classroom is gendered, as not understanding this properly may lead to student alienation
and dissatisfaction towards the school in general (Nako, 2015). A plethora of studies on the
relationship between student engagement and gender have found that female students are
more engaged than male students, especially in the field of languages (e.g. Amir, Saleha,
Jelas, Ahmad, & Hutkemri, 2014; Johnson, Crosnoe, & Elder, 2001; King, 2016; Lietaert,
Roorda, Laevers, Verschueren, & De Fraine, 2015). Although girls engage more than boys,

when it comes to STEM, their engagement drops relative to boys (Martinez & Guzman, 2013,
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Stoet & Geary, 2018). In addition, official discourses consider STEM an area that is vital to
individual and national progress and prosperity in the modern “knowledge economy”
(Mendick, 2013, p. 202), which has become largely a male-dominated field (Martinez &
Guzman, 2013). Therefore, it is necessary to understand what makes STEM a masculine
subject and what prevents the subject from being compatible with femininity.

Statement of the problem

Despite some policy changes in secondary education, such as the curriculum update, a
new criteria-based assessment model and the use of student-centered learning to ensure
students’ classroom engagement directed at improving students’ academic performance, little
has changed in student involvement because it is still a serious issue in Kazakhstan
(Kabulova, Pussurmanova, Shaikhina, Akhmedina, & Issina, 2016). The authors state that in
many Kazakhstani schools, students do not demonstrate interest in learning, which leads to
“low academic performance and motivation loss” (p. 15). For many years, encouraging
student participation in the classroom has been seen as the responsibility of teachers only, and
the primary reason for the low motivation and involvement of students has been considered
insufficient or poor qualifications of teachers, which teachers themselves indicated as one of
the main reasons for this issue (OECD, 2014). However, the impact of other factors on school
engagement, such as gender, and students’ perspective on engagement have not been fully
investigated in the country.

Furthermore, the results of international assessments PISA (Programme for
International Student Assessment) and TIMSS (Trends in International Mathematics and
Science Study) indicate that Kazakhstan’s performance in natural sciences is less than
desirable. Kazakhstani students have far much lower scores in mathematical and scientific
competence compared to top performing countries in the international study TIMSS (IAC,

2015). In PISA, nearly all Kazakhstani participants are not able to complete the most difficult
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tasks of the test on mathematics and science, suggesting that every third participant is
functionally illiterate (IAC, 2017). Exploration of student engagement in STEM may help
identify strategies of sustaining and promoting student engagement that could potentially
enhance student performance in STEM subjects.

Gender stereotypes such as considering the role of women as related to housework and
family have been found during a gender assessment study in Kazakhstan by the Asian
Development Bank [ADB] (2018). This suggests the presence of gendered career choices at
the tertiary level, especially in STEM because it is seen as a male-dominated area. That is
why the current study examines different perspectives on gender disparities in student
engagement at STEM subjects of Grade 12 students in depth because student engagement
especially in the high school will have greater implications in the choice of students’ future
profession.

Purpose of the Study

The purpose of the study is to explore the ways gender differences are played out in
school engagement of Year 12 students in STEM subjects.
Research Questions

This study is focused on exploring the gendered nature of student engagement in
STEM, and aims to answer three research questions:

1. In what ways does student engagement in STEM differ between boys and girls?

2. What reasons can explain gender differences in student engagement in STEM if
they emerge?

3. What strategies might enhance the engagement of students, both girls and boys, in
STEM?

Significance of the Study
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It is important to investigate gendered experience of students in STEM subjects, as this
academic discipline is highly gendered, with a lower female participation rate. Therefore, the
study is significant to identify the reasons for gender differences in STEM in high school,
because at this level, students start actively making up their mind or are already certain about
their future careers.

Moreover, understanding the role of gender in student engagement will provide new
insights to teachers about how to select and organize educational activities that will involve
all students in the class. Thus, all learners will be given equal opportunities to study, and, as a
result, students’ academic achievements may improve.

More importantly, the results of this study can contribute to designing and delivering
gender-responsive career counselling, and equally recruit men and women in STEM areas.
This can also raise parental awareness on career guidance and provide practical support to
families, as they are also significant actors in their children’s career choices.

In addition, the study is significant from a policy perspective. The participation of
females in STEM at university is a high priority of the Government of Kazakhstan, since
women are concentrated predominantly in medicine and men in engineering (UNESCO
Bangkok, 2016). Thus, identifying what supports the engagement of girls and boys in STEM
and what weakens it could potentially identify strategies at different levels and for different
actors to enhance the recruitment of men and particularly women in STEM subjects.

Finally, since the research on the gendered nature of student engagement in STEM in
Kazakhstan is very scarce, the study will fill an important gap in the literature.

Definition of the central phenomenon

The central phenomenon of this study is Grade 12 students’ gendered experiences in

STEM subjects in one school for gifted children in south Kazakhstan. However, prior to

investigating the role of the central phenomenon in school engagement, it is crucial to
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understand the notion of student engagement. Chapman (2003) characterized school
engagement as the eagerness of students to take part in classroom activities, complete
assignments and follow teachers’ classroom instructions, whereas Skinner and Belmont
(1993) defined the specified term as behaving positively and showing positive emotions in the
learning process. Finn (1993) describes the model of school engagement as “having a
behavioral component termed participation and a psychological component termed
identification” (p. 6). Student engagement in this study is understood as active participation in
the classroom, asking and answering questions, as well as completing assignments.

Gender is another central construct in my study. West and Zimmerman (1987) defined
gender as performance, while Ridgeway and Smith-Lovin (1999) described the term as a
“system of social practices within society that constitutes people as different in socially
significant ways” as the result of interaction (p. 247). Likewise, Subbo (2002) argues that
gender, as a social construct, is related to social and cultural norms, morality and
expectations, where the “expectations and responsibilities of men and women are not always
biologically determined” (p. 1). This study also views gender as the behavior we demonstrate,
rather than the biological attributes of men and women.

Outline of the Study

This chapter described the rationale for the research problem, described the purpose
and significance of the study, presented the research questions and identified the central
phenomena of the study. The second chapter presents the review of literature on the topic and
theoretical framework that guides the study. The third chapter explains the methodology used
in the study, while the fourth chapter presents the analysis of findings. The fifth chapter
discusses the findings of the study in relation to existing literature on the topic. The last
chapter summarizes the study and presents recommendations and implications for further

research.
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Chapter 2: Literature Review

This study explores gender differences in year 12 students’ engagement in STEM
subjects. In this chapter, I review and synthesize existing studies regarding students’ gendered
experiences in STEM (Science, Technology, Engineering, and Mathematics) subjects.

The chapter is organized into five sections. The first section presents the theoretical
framework that guides this study, while the concepts of engagement and gender are defined in
the second section of the chapter. The third section examines the factors that affect student
engagement. The fourth and fifth sections focus on the role of gender in student engagement
and on the specific features of STEM subjects respectively. | argue that identifying what
supports and what weakens the engagement of girls and boys in STEM could potentially
identify strategies at different levels and for different actors to enhance the recruitment of men
and particularly women in STEM subjects.

In recent years, while globally the demand for STEM qualified professionals has
increased, a decline in student engagement in those subjects has been observed, with
substantial research evidence indicating that disengagement from STEM subjects starts during
secondary education (Timms, Moyle, Weldon, & Mitchell, 2018). The authors identified a
range of factors that both hinder and support school students’ engagement in STEM, and if
student engagement in STEM is low at the secondary level, they are likely to discontinue
studying STEM after compulsory education (p. 347). Therefore, it is important to identify the
ways to promote student engagement, since the problem of low student engagement in the
classroom is a serious issue in Kazakhstan too (Kabulova et al., 2016).

Theoretical Framework

A theoretical framework “refers to the specific perspective that a researcher chooses to

explore, interpret and explain events, and shed some light on a particular phenomenon or

research problem” (Imenda, 2014, p. 189). Theoretically, my research is informed by post-
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structuralism, which identifies theories about the relationships between people and their
practice, and rejects the existence of absolute truth about the world (Belsey, 2013). | believe
that those relations describe different aspects of social reality and help us recognize and make
sense of the construction of reality (that is, how school engagement differs by gender in
STEM subjects in the current study), not reality itself.

The literature suggests that post-structuralists should be able to use different,
sometimes conflicting points of view, to create a comprehensive explanation of the issue and
find the meanings of social reality (Harcourt, 2007). My post-structuralist orientations imply
that my reading and review of the literature seek to understand student engagement in STEM
as social practice using different perspectives on the topic.

Defining engagement and gender

Research related to the concept of student engagement has grown over the past years.
Notwithstanding the agreement on its relevance, the conceptualizations of student
engagement vary across studies.

Engagement, as a multidimensional concept, is related to behaviors and attitudes
(Glanville & Wildhagen, 2007). According to Sharma and Garg (2015), “student engagement
refers to the time and energy students invest in educationally purposeful activities” (p. 1).
However, they remind that it is more than just participation because it involves understanding,
feelings and activity. Chapman (2003) defined school engagement as students’ positive
disposition to participate in classroom activities, complete tasks, and adhere to classroom
instructions, while Tomlinson (as cited in Conner, 2011) conceptualized engagement as an
incentive that attracts students’ attention, which implies that they grasp how an important idea
works, that is, the student owns their learning.

Literature defines three components of engagement: emotional, behavioral and

cognitive, where behavioral engagement refers to “students’ participation in academic and
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extracurricular activities” (Fredricks et al., 2004, p. 60). It incorporates classroom attendance,
obeying school rules and regulations, higher level behaviors like students’ effort and
determination to learn (Glanville & Wildhagen, 2007). Emotional or affective engagement is
“concerned with students’ affective reactions (anxiety, happiness and enjoyment) to school
and school activities” (Skinner, Kindermann, Connel, & Wellborn 2009, p. 227). It
emphasizes the degree of positive and/or negative responses to school, classmates and
teachers, and a sense of belonging to school (Fredricks et al., 2016), while cognitive
engagement is associated with self-management, strategic learning, profound understanding
and attaining thinking skills (Fredricks et al., 2004, p. 60).

Gender is another central construct in my study. Subbo (2002) defined gender as a
social concept that is linked to social and cultural norms, whereas Mendick (2016) identified
gender not as a fact or something that we are born with or possess, but as “something that we
do” and as the result of performing repeated acts that relays our gender within social
regulations (p. 2). Discourses that explore gender performances and relations in the classroom
emphasize how boys and girls position themselves differently and that they are positioned
differently as learners inside the classroom, with girls being marginalized regardless of their
academic successes, both by peers and teachers (Renold, 2006). Taking a post-structuralist
position, | believe that gender identity is created by the performances we put on and the
behaviors we demonstrate, not merely by the biology of our bodies. My view of gender is that
there are no fundamental differences between the ways girls and boys engage with STEM that
can be linked to their biological differences. It is the gender norms which are socially
constructed that regulate our practice and behaviors including our engagement in STEM.
Factors influencing student engagement

In order to successfully engage students in schools, it is important to find out the

factors that are closely related to this issue, since engagement is not an attribute of teachers or
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students, but a facet of a bulk of influencing factors, such as policies, age, gender, family and
peers (Sharma & Garg, 2015).

Numerous individual and contextual factors affect students’ school engagement. The
personal factors influencing student engagement include year level, gender, socio-economic
status and others, while the contextual factors consist of the components of the learning
environment — peer relationships, teacher-student relationship, school climate, educational
experiences and family support (DeVito, 2016; Nako, 2015). However, gender is one of the
two features, along with age, that has a stronger impact over school engagement (Martin,
2007; Nako, 2015). Therefore, it is crucial to investigate how student engagement is gendered
because a deeper understanding of this would help identify ways of mitigating student
alienation and disaffection towards the school in general and STEM in particular.

Gender and student engagement

| first look at student engagement broadly before focusing on student engagement in
STEM. Much of the literature shows significant differences in school engagement based on
gender (Hughes, 2015; Martin, 2007).

A study of students’ personal accomplishments by Diseth and Samdal (2015) in
Norway revealed some signs of small general gender differences, according to which females
expressed higher aspirations than male learners. Similarly, research conducted in Malaysia by
King (2016), and in the Philippines by Lietaert et al. (2015) highlight the significance of
gender in students’ classroom engagement, stating that girls are more engaged than boys,
particularly in the field of languages. Likewise, Amir et al.’s (2014) study in Malaysia
showed that female students show a higher level of engagement in learning and school
activities compared to male students. Martin (2007) and Johnson et al. (2001) also argue that
female students are more likely to have a higher level of emotional, behavioral, and cognitive

engagement, as they were found to manage their studies better and value school work more
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than boys. Male students tend to have a more negative attitude towards school and
schoolwork than females (Horne, 2000).

However, numerous studies on student engagement in STEM subjects depict a
different picture. For example, a number of studies carried out in the UK and USA show that
in STEM subjects, male students are more engaged than their female counterparts (Martinez
& Guzman, 2013; Stoet & Geary, 2018), suggesting that although girls engage more than
boys, when it comes to STEM, their engagement drops relative to boys. According to the
results of the survey conducted by the US Census Bureau (Landivar, 2013), there is a
substantial gap in the engineering and computer sectors, which contributes to the overall
underrepresentation of women in STEM. In 2015, women in the US represented less than a
quarter (24%) of employees in STEM (Noonan, 2017). The UK and US contexts have
dominant discourses that position engagement in STEM as a masculine enactment. The report
by the US Department of Commerce (Beede et al., 2011) argues that men are much more
likely than women to get jobs in STEM fields, regardless of educational achievement,
suggesting that “strong gender stereotypes discourage women from pursuing STEM education
and STEM jobs” (p. 8). There is also a recognized social phenomenon of “male dominance
and female submissiveness” in the US that “advances men in fields related to STEM while
discouraging or leaving women behind” (Reinking & Martin, 2018, pp. 148-149).

Moreover, in the UK, the percentage of students choosing the combination
mathematics, physics, and chemistry fell significantly by 45% between 2001 and 2003, and
25% of universities in the UK closed departments in the STEM subjects (Roberts, 2002).
Although they make up about half of the workforce, the share of women working in STEM
areas comprises only 14,4% in the UK (Gjersoe, 2018). According to Hanna (as cited in
Mendick, 2005a), mathematical ability, as a natural, individual and masculine feature, makes

it more problematic for females to identify themselves and be identified by others as good at
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maths, and this can be used to understand the outflow of females from mathematical fields of
academia and employment internationally. In her paper “A Beautiful Myth? The Gendering of

29

Being/ Doing ‘good at maths’”, Mendick (2005a) asserts, “discourses are gendered; they
inscribe mathematics as masculine, and so it is more difficult for girls and women to feel
talented at and comfortable with mathematics and so to choose it and to do well at it” (p. 217).
In the UK, despite the introduction of different policy interventions, and small differences in
GCSE-level, AS-level, or A-level mathematics grades between boys and girls, the decision to
continue with advanced mathematics remains mainly gendered (Mendick, 2005b; Mendick,
2013). Cheryan, Ziegler, Montoya and Jiang (2017) also found large gender differences in the
participation across STEM fields, particularly, in computer science, engineering, and physics
than in biology, chemistry, and mathematics, with women being a minority.

Several studies identified social norms about gender as a barrier for women to choose
STEM. A study in Turkey by Ozkale, Kiiskii and Saglamer (2004) found that gender-based
discrimination in the workplace and traditional views about what is male and female
appropriate in society can explain the low concentration of females in engineering. Similarly,
the Asian Development Bank (2018) has determined that the presence of gender stereotypes
in Kazakhstan, which associate the role of women with housework and family, might prevent
women from choosing a career in STEM. Therefore, it is important to see what happens in
STEM that is of a particular concern for female students’ engagement.

Specific features of STEM subjects

There are different views among academics about the involvement of boys and girls in
STEM — the area that is vital for individual and national progress and prosperity in the
contemporary “knowledge economy” (Mendick, 2013, p. 202). Numerous research studies
have focused on gender effects in STEM subjects, with a comparatively small number of girls

choosing mathematics and subjects in the natural sciences (Bennett, Braund, & Sharpe, 2013).
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It was found that female students feel far less confident in their self-efficacy in STEM: 33%
compared to 60% of males; therefore, their perception of and attitude towards STEM is less
positive than that of their male counterparts (Brown, Brown, & Bibby, 2007; Department of
Education, 2019; Nardi & Steward, 2003). Although numerous discourses claim about the
underrepresentation of women in STEM, PISA-2012 results for Kazakhstan indicated that
girls scored 9 points higher in science than that of boys, resulting in higher overall grades of
1.43 points (UNESCO Bangkok, 2016). The enrolment in STEM-related programs at the
tertiary level in Kazakhstan also depicted a higher percentage (66.3%) of females, however,
most of female students were concentrated in disciplines widely perceived as science-based
STEM fields (biology, chemistry, and medicine), rather than in disciplines perceived as math-
based STEM fields, that is, physics and engineering, suggesting that engagement with STEM
is gendered in Kazakhstan (p. 2).

Enhancing student engagement, especially in the area of STEM, where females are
still underrepresented, has become a priority of educational policies also in many European
countries (Lucena & Schneider, 2008). Discourses highlight that female students consider
STEM to be a difficult problem (Mendick, 2005a), and that STEM has become largely a
male-engaged area (Martinez & Guzman, 2013; Stoet & Geary, 2018). Key features of such
distinction lie in the “sameness/ differences between mathematics and other subjects, between
mathematicians and other people”, and in how learners are defined in a range of opposing
binary positions like “maths people/ non-maths people, maths and sciences/languages and
arts”, where higher significance is linked with masculinity, and poor value with femininity
(Mendick, 2005a, p. 212). For instance, Mendick (2005a) argues that the truth about being
good at maths is often stereotyped in favor of men because of the widespread perception of
masculine features of STEM, and the fear of being wrong and irrational among women. Zhu

(2007) also highlighted the presence of stereotypical views on men’s and women’s
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mathematical and science abilities, differentiated expectations and encouragement of males
and females, using the term “gender stereotype threat” (p. 197). Despite high educational
achievements of women in international tests PISA and TIMSS, Kazakhstani society also
views STEM as a masculine area (Almukhambetova & Kuzhabekova, 2020). Chan and
Cheung (2018) also support this position, arguing that gender stereotypical beliefs in STEM
can lower girls’ confidence and evaluation of their academic achievement that results in
abandoning the STEM pursuits, despite great efforts at school. Scholars argue that there are
implicit societal gender norms on which career choices are appropriate for boys or girls that
view STEM as a superior subject area not appropriate for women (Belmonte, 2012; Dom &
Gihong, 2018; Ozkale, Kusku, & Saglamer, 2004; Van der Vleuten, Jaspersa, Maasa, & Van
der Lippea, 2016). Therefore, STEM classrooms should be organized in the way that each
individual can fulfil their potential, as student identity is critical in ascertaining specific
features of STEM subjects, and in predicting students’ decision to choose STEM as a career
(Godwin et al., as cited in Berge, Silfver, & Danielsson, 2019). Discourses related to career
choice are very gendered in the context of Kazakhstan, since there are different “societal
culture and gender role expectations” for males and females, which are reflected in women’s
decisions not to choose STEM as a career, but to opt for less masculine areas despite their
interests and equal achievements with men (Almukhambetova & Kuzhabekova, 2020, p. 13).

Another example of the significance of student identity is evidenced by Ottemo’s
(2015) study conducted in Sweden, which reported on students displaying different learner
identities, with computer science being associated with masculinity and the position of geek,
and with chemical engineering students identifying themselves as hardworking. A clear
gendered pattern was observed in the study by Du (2006) at a Danish university, according to
which complex STEM subjects were more preferred by men “due to their passion for

tinkering, experience of machinery, and a suitable gender role to undertake engineering as a
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future occupation” (p. 37). Moreover, STEM professions were seen as a barrier for women,
since they did not “have a clear determination to become engineers” from early ages (p. 38).
In addition, female engineering students in Lebanon expressed that “strong opposition from
the family and friends of the family, compromises between family and career, and the feeling
of marginalization in the masculine culture of engineering” can hinder the choice of STEM by
women (Mozahem, Ghanem, Hamieh, & Shoujaa, 2019, pp. 130-131). Similarly, boys and
girls in Kazakhstan are exposed to the socially instilled conception of male and female
appropriate careers from a young age, which views STEM as not suitable for girls
(Almukhambetova & Kuzhabekova, 2020).

Studies also report that gender is at play when it comes to who is encouraged to study
STEM by significant actors, such as teachers, family members and friends (Bennett et al.,
2013). For example, Mujtaba and Reiss (2014) argue that female students are less likely to be
supported to study physics as a subject of choice in high school by significant actors in
contrast to boys who are highly encouraged to aspire towards a career in STEM areas. In
Kazakhstan, parents and teachers usually discourage female students from choosing STEM
careers, which in turn leads to gendered student engagement in STEM (UNESCO Bangkok,
2016). In general, teachers tend to perceive girls’ high attainments as the result of their hard
work, while linking boys’ educational achievements to their inherent abilities (Maynard,
2002). Moreover, teachers tend to interact with boys more than with girls, and give more
opportunities to boys to show their STEM competence and skills in the classroom (Jones &
Dindia, 2004; Li, 1999). Although teachers encourage male students to pursue STEM careers
more, they expect girls to work hard, do homework and follow classroom rules (Renold,
2006). Similarly, Sunderland’s (2004) study in Australia found that teachers seem to ask boys
more challenging questions, giving them more opportunities to show their skills, but they still

set higher expectations for girls on how to produce work, which can diminish female
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students’ interest in STEM. Several studies found that female students spend more time and
effort on assignments, and produce more accurate and detailed work than their male
counterparts (Xu, 2006; Younger & Warrington, 1996). This might highlight the importance
of teachers’ role in STEM subjects to improve the engagement of both boys and girls (Reilly,
Neumann, & Andrews, 2015). Internal motivation to study STEM and a more positive view
of teachers and classroom may distinguish the small proportion of women who plan to study
STEM as a career from those who have no intention to learn it beyond the compulsory period
(Bennett et al., 2013).

Given gender differences, several strategies have been proposed to promote the
involvement of both male and female students in STEM. Watt (2016) suggests that a “mastery
learning environment” focused on understanding and mastering STEM contributes to
students’ self-improvement and influences their values and future career aspirations of
women more than an achievement-based learning environment that focuses on performance
and results (p. 42). In addition, along with providing early STEM experiences in the
classroom and in extracurricular activities, having STEM teachers in schools and successful
women in STEM fields as role models can encourage female learners to better embrace the
value of STEM and choose it as a career (Cheryan et al., 2017). Scholars recommend
organizing more STEM courses and hands on practice for female students to learn more about
different opportunities in STEM fields (Burkam, Lee, & Smerdon, 1997; Oakes, 1990;
Skelton, Francis, & Smulyan, 2006). Furthermore, numerous research has noted the benefits
of collaborative strategies for girls, arguing that work in small groups helps create an
equitable learning environment for girls in STEM and has a positive impact on their
persistence in STEM disciplines (Oakes, 1990; Raes, Schellens & De Weber 2014).

Overall, scholars suggest that women are more engaged in the classroom than men

(e.g. Amir et al., 2014; King, 2016; Lietaert et al., 2015), but when it comes to STEM
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subjects, male learners appear to demonstrate a higher level of engagement (Martinez &
Guzman, 2013; Stoet & Geary, 2018). Gender stereotypes that view STEM as a masculine
field seem to affect female students’ decisions about their future careers and might explain the
low concentration of women in the STEM pipeline. Therefore, different studies suggest a
wide range of strategies to enhance women’s engagement in STEM. Such strategies include
choosing resonate examples with both boys and girls, using female role models in the
classroom, changing teaching and learning environments, encourage participation in-school
and out-of-school programs, and provide internships for female students to learn more about
different possibilities in the STEM fields (Purcell, 2015; Skelton et al., 2006).

The next chapter will explain the research design, sampling and data collection tool
used in the study. Procedures for recruiting participants, data analysis, ethical considerations

and limitations of the study will also be described in the following chapter.
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Chapter 3: Methodology

This chapter introduces the methodology used in the study which is concerned with
exploring how engagement in STEM subjects differs between boys and girls. This research is
based on the critical assumption of the reality, which recognizes that “reality is shaped by
social, political, economic, cultural, ethnic and gender values” (Guba & Lincoln, 1994, p.
109). Theoretically, my research is informed by post-structuralism, which is viewed as a set
of approaches that help better understand and explain knowledge, identity, our social
environment, and connection between the objects of inquiry, casting doubt on established
values and meanings (Crick, 2016; Hardt, 1993). In this study, student engagement in STEM
is viewed as social practice, while gender is considered as the behavior people demonstrate as
the result of interaction with our social environment.

In this chapter, first, I discuss the rationale for employing a qualitative case study that
complies with the research questions to be addressed. Next, | briefly describe the selection of
the research site and sample and explain the procedure used in recruiting participants. Then, |
present the data collection method which comprised two focus group discussions with Grade
12 students. | also explain the way | analyzed the collected data and reflect on my researcher
positionality. A brief summary of the chapter is followed after the description of ethical
considerations of the study.

Research Design

My study is an instrumental case study of one school for gifted students to generate
theoretical ideas about the gendered nature of student engagement in STEM subjects.
Lichtman (2014) argues that “a case-study approach is an in-depth examination of a particular
case” which creates knowledge and understanding about a particular event or group (p. 119).
Moreover, an instrumental case study examines a particular case in order to discern a theory

or issue and determine the factors that may have contributed to that phenomenon (Stake,
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1994). Therefore, this approach is justified in my research because it will enable me to
explore the chosen phenomenon in depth within the real-life context of one school in south
Kazakhstan (Yin, 2014).
Sampling procedures

This study used a purposeful sampling strategy to select 12 students in Year 12, who
are 18 years of age or older. Purposeful sampling enabled me to select “information-rich
cases” for in-depth study, as from such cases researchers “can learn a great deal about issues
of central importance to the purpose of the inquiry” and gain a holistic understanding of the
case (Patton, 2002, p. 273). Since the study was aimed at exploring how student engagement
in STEM differs between boys and girls, gender and major choice were the main criteria for
the sample selection. The sample comprised twelve students — six boys and six girls in Year
12 in one selective school with largely high ability students in south Kazakhstan. This grade
has been selected because it is at this level students start actively making up their mind or are
already certain about their future courses and careers. Furthermore, roughly half of
participants were studying biology, while the second half were studying physics. The
selection of these subjects reflect two different career choices: biology as a compulsory
subject for medical fields, and physics for engineering. Both these fields are gendered in
Kazakhstan, with women concentrated predominantly in medicine and men in engineering
(UNESCO Bangkok, 2016).
Procedure of recruiting participants

Once ethical approval had been granted, the principal of the research site was
contacted, and the aim and the importance of the study was explained to him. Ethical approval
from NUGSE Ethics Committee and Information Letter were provided to the Principal. After

| obtained an approval to collect data from students, Year 12 classroom tutors were asked to
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provide me access to students to introduce my research and the consent process in detail.
Participants were recruited on a voluntary basis.

Prior to data collection, the students who had volunteered to participate in the study
were given an information letter and consent forms. In addition, the description of the
research, their role in it, the risks and benefits of their participation, the protection of their
identity and confidentiality, as well as the voluntary nature of their participation were
explained and discussed. Following this exchange of information, the researcher and
participating students agreed on the date and language of data collection. Prior to data
collection, the participants completed the consent form. On the day of data collection, the
participants were reminded again about the voluntary nature of the research and their rights to
withdraw at any time before the start or during data collection.

Data collection tools

The main data collection instrument comprised focus group discussion (FGD) with
Year 12 students conducted in a quiet room within school premises. Two FGDs were
conducted, each involving six students. The first FGD captured the views of physics students,
while the second one reflected the views of biology students (Table 1). An equal number of
girls and boys (three boys and three girls) participated in each FGD, as the study focused on
gender differences in student engagement. FGDs were conducted with students because they
are advantageous “when the interaction among interviewees will likely yield the best
information, when interviewees are similar to and cooperative with each other or when
individuals are hesitant to provide information in any type of interview” (Creswell, 2012, p.
218).

Since the research focused on student engagement in the classroom, FGDs allowed to
“access group norms, values, and processes” (Rosaline, 2011, p. 146), and “gather multiple

perspectives about the issue” (Heck, 2011, p. 380). This also allowed the researcher to see
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gender dynamics at play that cannot be observed in a one-to-one interview. Moreover, FGDs
minimize power relations and social hierarchies between the researcher and the participants
who are younger in age and lower in authority relative to the researcher. This enabled gaining

valuable data regarding the topic of the study.

Table 1

Data Collection Method and Sample Size

Method Specialization/ Year 12 Girls Year 12 Boys Total
major subject

FGD1 Biology 3 3 6

FGD2 Physics 3 3 6
Total 6 6 12

The discussions were conducted in Kazakh, as this was the language that participants
found more comfortable in discussing their views. The composition of the FGDs was semi-
structured, so the flow of the data collection process was regulated on the spot (see Appendix
B, for the FGD guide). Some follow-up questions were asked to clarify certain responses of
participants and delve deeper into the case. The FGD questions were created based on the
research questions, the review of literature on the topic and theoretical framework chosen for
the study. The participants were first asked more generic questions, suchlike the reason for
their choice of a STEM subject, and what profession they would like to pursue before asking
about their participation in STEM subjects in order to better understand students’ experience
of STEM engagement. Each FGD lasted no more than 40 minutes. Despite the fact that all the
participating students agreed to participate in the research voluntarily, a couple of participants
(one boy and one girl) were not very open to give extensive answers or continuously sustain
the discussion. Students’ natural shyness could explain the emergence of such an issue.
Moreover, during the biology FGD, one of the participants suggested that this might be the

reason, as they observed similar experience in their classes. With students’ consent, the
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discussions were audio recorded pre-checking the quality of the recorder. This was done in
order to accurately transcribe the participants’ words.
Data analysis

Both FGDs were transcribed verbatim so that I would not miss any valuable data and
could go back to the data and reflect on them during the analysis. Word-for-word
transcription is considered tiresome, but it is one of the important aspects of a rigorous
qualitative research process (Loubere, 2017). The transcribed data of two FGDs were kept
separately, and all the participants were assigned pseudonyms to protect their personal
information. | manually developed transcripts by moving back and forth between recordings
and transcripts because they are used not only for data analysis, but also as evidence of “the
author’s analytic claims” (Ashmore & Reed, 2005, p. 91). During the act of transcribing,
researchers listen to the recordings several times, therefore analytical reflections may occur.
Moreover, Saldafia (2018) strongly recommends that the researcher who conducted the
conversation, transcribes the recordings, as such a researcher will be familiar with the field
context and be able to create a more accurate document. | had cultural competence in the
context of the research, as | am a native speaker of Kazakh.

Since the original talk was in Kazakh, the audio recordings were transcribed in the
source language and then translated into English. By doing so, | could constantly check
transcripts with translated interpretations during analysis to provide rigor (Lyons & Coyle,
2007). However, if a translator does not possess a thorough knowledge of the context and a
high level of target language proficiency, translating the original conversation may lead to
issues with little credibility of findings and loss of meaning (Jenks, 2018). Being a teacher of
English, I have a reasonably high level of linguistic proficiency in the target language of
translation. During this process, “backward-forward translation and examination of the

translated meaning in both source and target languages” was carried out to ensure content
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equivalence, not word-to-word equivalence (Regmi, Naidoo, & Pilkington, 2010, p. 20).
Furthermore, the translated text must be reproduced taking into account not only “the detail
and nuance of the material being studied in its language-of-occurrence, but also the detail and
nuance in comparable English language interactions” (Schegloff, 2002, pp. 262-263). In other
words, translation as a part of the analysis should consider the peculiarities of the English
language.

Following the transcription and translation of the recordings, the data were coded
using different colors to facilitate analysis. About 40 codes were initially identified, which
were subsequently organized into five themes (see Appendix D, for the codes and their
convergence into the 5 main themes).

Researcher positionality

Since the sample of the study comes from the researcher’s workplace, I take a
subjectivist posture, as my positionality is inseparable from the research findings. Therefore,
the researcher’s positionality may affect the interpretation of the research findings. I suppose,
however, that my insider positionality did not influence students’ answers during FGDs,
because the flow of the discussions was relaxed and progressive. There are different levels of
the insider-outsider positionality (Dunne, Pryor, & Yates, 2004). Although as a teacher in
Kazakhstan, I could be classified as an “insider”, the fact that I do not teach STEM subjects,
to some extent characterized me as an outsider to the research participants and helped me
build trust with the participants. My insider status was, however, extremely helpful in gaining
access to the school and participants.

Ethical considerations

Every effort to protect the participants’ confidentiality and anonymity was made. First,

the aim, nature, stages and importance of the research were explained before the data

collection. It was guaranteed to the participants that no personal data, except gender and the
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subject of choice (physics or biology) would be identified. Participation in this study was
strictly voluntary, and the participants were also guaranteed to withdraw from the research at
any time without prejudice. They were informed that no one would have access to the raw
data except the researcher conducting the study. When presenting findings, | did not identify
the real names of the participants, the name of their school, and the city in which the study
was conducted in order to keep their personal information confidential. Each student was
assigned pseudonyms.

| transcribed and translated the audio materials myself without the assistance of
external people to eliminate the possibility of data leakage. The consent forms are kept in a
safe locked location, to which only the researcher have access. The electronic data (such as
transcripts and the coded themes) are kept on the researcher’s personal computer, which is
password protected because “safely storing the data also ensures that you are honoring the
confidentiality of participants — an essential ethical consideration” (Bloomberg & Volpe,
2012, p. 96).

Despite all the steps taken, there is a risk of breach of confidentiality in a group
setting. Therefore, the participants were reminded of the risk during the recruitment process,
and they were asked not to identify fellow students or disclose the contents of discussion. At
the end of the FGDs, participants expressed that they recognize the importance of the ethical
aspects of research, because they themselves conducted research in the 11th grade as part of
one course.

Limitations of the study

The study explored the ways students’ engagement in STEM subjects might be
gendered in one specialized school. However, the experience and perspectives of students in
mainstream schools may differ from what the research has revealed, as the research site is a

selective school for students with high abilities. Thus, the findings of my study are limited to
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high ability students. In addition, the school is rich in resources, especially for STEM
subjects. Therefore, data in another context could have been collected in order to analyze
whether findings vary across different school types. It was my intention to capture this
diversity, but I was unable to do so because this would have meant undergoing a longer
process of getting ethics approval. There were no students aged 18 years or older in
mainstream schools, and researching those under 18 is classified as “high risk” research
requiring parental consent. Hence, my application needed to go to the University Research
Ethics Committee, which would take a longer time to get an approval. | only had limited time
to complete this study.

Other elements, suchlike geographical location or the influence of socio-economic
factors could have also been explored to determine their role in the emergence of differences
in student engagement in STEM. The views of students studying other STEM subjects apart
from physics and biology could be studied. The current study, nonetheless, had a sufficient
amount of data for the case.

Another limitation of the study is related to several students’ responses during FGDs.
Although all the participants did understand the questions and voluntarily agree to be part of
the research, some students’ responses were not extensive either due to their personal traits
(e.g. shyness) or they preferred not to participate extensively in the discussion. This, in its
turn, to some extent affected the group dynamics during FGDs and resulted in certain
students’ dominance. This issue was tackled by asking additional questions from not active
participants in the FGDs and with the help of other participating students who tried to ask
certain questions to those students who did not give detailed answers to maintain the flow of
the discussion.

Summary
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This chapter presented the research methodology used in the study to capture students’
views on gendered student engagement in STEM. The use of a qualitative case study and
FGDs was justified by the need to conduct an in-depth examination of the specified
phenomenon. In addition, the chapter introduced participant recruitment and data collection
procedures, ethical considerations and limitations of the study. The next chapter will present

the findings of the research based on two FGDs.
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Chapter 4: Findings

This chapter reports on the analysis of data collected from focus group discussions
(FGDs) with Grade 12 students. The study sought to understand the ways in which student
engagement in STEM might intersect with gender, the reasons for the emergence of any
gender differences in student engagement, and the strategies that might enhance the
engagement of both male and female students in STEM. Data were collected from students of
one specialized school for high ability students in south Kazakhstan

The analysis presented draws on two FGDs in which 12 students participated, who
were recruited using a purposeful sampling. The FGDs were organized on the basis of
academic disciplines. One FGD (six students) was conducted with students who chose
physics as their major, while another one (six students) was held with those who chose
biology. Each FGD contained an equal number of male and female students, since the study is
exploring the possible intersection of engagement and gender. The selection of these subjects
reflects two different career choices: biology as a compulsory subject for medical fields, and
physics for engineering. Both these fields are gendered in Kazakhstan, with women
concentrated predominantly in medicine and men in engineering. The participants of the study
were assigned pseudonyms in order to maintain their confidentiality.

The analysis of the data revealed five salient themes based on the participating
students’ experiences: student engagement in STEM, the fluidity of student engagement,
gender and student engagement in STEM, the reasons for gender differences in student
engagement, and the strategies that might enhance student engagement. In addition, a brief
summary is given at the end of the chapter.

Students’ engagement in STEM
In order to understand students’ narratives of their engagement in STEM, it is helpful

to first provide information on the gender of the participating students, as outlined in Table 2.
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Table 2

Gender and Subject Choice Characteristics of the Participants

Name Gender Subject of choice
Symbat female Physics
Gulnaz female Physics
Akgul female Physics
Murat male Physics
Adilet male Physics
Alibek male Physics
Nurbolat male Biology
Bolat male Biology
Daniyar male Biology
Ainur female Biology
Aidana female Biology
Zhuldyzai female Biology

In order to get a sense of students’ engagement in their selected major, that is, biology
or physics, students were asked why they selected it. Three main reasons emerged behind
students’ selection including the significance of their selected subject, the relative ease with
which they can perform in the subject and the extent to which they find the selected subject
interesting.

Both physics and biology FGDs indicated that the perceived utility of the subject was
linked to engagement, but that it was gendered. Murat’s choice of physics was informed by
the pragmatic reasons of the subject because “there are a lot of specialties and education
grants for higher education when choosing physics”. Bolat, however, replied that he chose
biology, since “today many global problems are being solved in connection with Biology”.

According to both FGDs, the reason behind the choice of physics or biology for the
majority of girls (5 out of 6 girls) was that they found the chosen subject easier than other
disciplines even though it would not be related to their future profession. However, all six
male students in in the study did not mention this option as a reason for their choice of the
subject. For example, Symbat stated, “The reason I chose physics was that in the 10th grade,

physics was easier for me than other subjects”, while Zhuldyzai responded, “I chose biology
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because it was easier for me, but | do not need biology myself. I chose it because | had to
choose one subject of choice. I will not connect my future with biology”.

However, some participating males and one female indicated that they enjoy studying
the subject, and that this subject is related to their future studies. For example, Alibek
reported, “Physics is an interesting lesson. I am very interested in the field of Information
Technology, and | want to know how everything in this sphere works. Physics is an
obligatory subject for this field”. A female participant, Ainur, replied, “Biology is an
interesting lesson for me. It is easy to research. You study every organism, you study your
body — what is happening in your body, what organ has what functions and that is interesting.
This attracted me”.

Students’ engagement in STEM subjects was found to be linked to their self-
competence in the subject, and it often emerged as an issue in students’ discussion of their
engagement in STEM. The research participants reported different levels of self-assessed
knowledge and skills in physics and biology, from very low to high levels across girls and
boys. For example, Daniyar, a boy, expressed, “I think my knowledge and skills in biology
are relatively very low compared to other students. | do not have enough knowledge in
biology to choose it as a profession; it is an optional choice for me”. By contrast, Symbat, a
girl shared, “I think my knowledge of physics is very good”. My data indicated that students’
self-perceived knowledge and skills in STEM were not strongly linked to their gender.

Rather worryingly, several students have selected a major that they do not intend to
study in the university. Only a couple of male students want to connect their future studies
with physics. Adilet replied, “I see myself as a computer science specialist in the future. I plan
to do not only engineering, but also research. In the distant future, maybe | will become an
aerospace engineer”’. However, girls would like to pursue careers in Architecture, Economics

and Finance, International Relations, and Tourism that do not require taking an exam in
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physics or biology. The evidence indicates that both girls and boys want to pursue careers that
are in demand and financially profitable in Kazakhstan. Some of their responses are as
follows:

Physics has nothing to do with the subjects I will study at university. | am choosing

mathematics and geography to study Economics or Finance because they are the

professions that will be in demand in the future and their demand will never die. In
addition, the economy of Kazakhstan needs good economists to improve it. (Symbat)

I would like to focus on mathematics and geography to choose Accounting and

Auditing. | strive for the profession that will be most profitable for me. | need a

profession that will allow me to achieve my dreams, to achieve a high career to raise

capital. In a market economy, it is necessary. (Daniyar)

My data suggest that most of the participants (girls and boys) seemed to choose
physics or biology to study in high school because they had to choose a profile (compulsory)
subject among physics, biology, computer science, and chemistry. Notably, no one who chose
biology would like to pursue a career in medicine. This finding might imply that the choice of
subjects in high school is not always determined by students’ career plans.

Overall, the results showed that the participating students’ choices of physics and
biology were based on an understanding of the significance of STEM for their future, their
self-confidence in their knowledge and skills in STEM, and their enjoyment of studying the
subject, although not all of them are going to link their future careers with physics or biology.
In this study, gender appeared to intersect with STEM engagement that is discussed later in
section Gender and Student Engagement in STEM.

The Fluidity of Student Engagement in STEM
The analysis of the data collected from the two FGDs indicates that student

engagement in STEM is not a permanent state but is fluid, and that students are engaged and
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disengaged for several reasons. My data indicated that student engagement in STEM might
differ by the topics studied and the alignment of topics with real life, with levels of students’
participation in lessons dropping if students are not interested in certain topics. A female
participant, Gulnaz, stated, “Engagement depends on the topic. If the topic is interesting,
everyone will take part”, while Adilet, a boy, replied, “I am very interested in topics, such as
Quantum Physics, Nuclear Physics, Dynamics or Astrophysics. However, my engagement
decreases when there are topics, such as Oscillation”.

The participants’ answers showed that student engagement in STEM also depended on
whether the subject was related to their future career pursuits. For example, Akgul answered,
“I think if students choose a lesson only as a profile (compulsory) lesson, but if it is not
related to their future profession, they will not be very active in the lessons”.

In terms of their learning in physics and biology, all the participants, with one
exception, expressed their preferences for studying applied knowledge over abstract
knowledge. Students stated that they do not like studying a lot of theory, and that they prefer
to solve tasks using formulas and applying their problem-solving skills rather than
memorizing definitions. Quite the opposite of other students, one female participant reported
her interest in abstract knowledge, or theories, even though learning such knowledge can be
more difficult than learning applied knowledge:

Physics is basically a lesson of problems. Sometimes in one term, we mostly study

theories, and do not solve many physics problems. I do not like to solve tasks, and |

cannot show myself from a good side at such times. As we did not solve problems that
term, | got a high score in summative assessment [exam taken at the end of each term].

The next term, when there were only physics problems, my results dropped sharply.

That is why | do not like to do physics problems.

(Akgul)
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The participants also noted the impact of teacher’s exposition on student engagement
in the lesson. Students indicated that differences in student engagement in STEM subjects are
manifested in how teachers explain the topic, organize work in the classroom, and monitor
student behavior during the lesson. For instance, Murat replied, “I think the participation of
students in the lessons depends on the way the teacher teaches. This is because some teachers
continue to teach even if 2-4 students at the front desk are asleep; he who listens, will listen”.
Symbat highlighted teacher methodology, stating, “A qualified teacher will explain well even
a boring topic. There will be topics that interest me. But if the teacher, who is explaining the
topic, is monotonous, I want to sleep”.

In general, the findings indicate that student engagement in STEM subjects is rather
fluid as opposed to being a permanent state and that the same student can be engaged or
disengaged depending on the lesson topics, students’ interest and personal reasons regarding
the attitudes towards the utility of the subject for their future studies, and teacher exposition.
Gender and Student Engagement in STEM

Despite some similarities in students’ engagement in STEM, as discussed in the
preceding two themes, my analysis of the data suggests that student engagement in STEM
differs by gender in a range of ways. Comparing their participation in STEM subjects in
secondary school, students rated their overall engagement in physics and biology in high
school as low. For example, Akgul said, “We are not very active in high school because we
are studying the topics that are repeated every year but studied in depth”. However, when
boys and girls estimated student engagement in their class, both female and male students
reported a higher level of involvement of boys compared to girls in physics lessons, stating
that boys are often more willing to solve physics problems in the classroom. Murat reflected

on his classroom experience, stating:
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I think it is mostly boys who are active. Boys are often asked to answer questions and
solve tasks on the board. There are the boys who themselves want to solve tasks on the
board, but the girls have to be asked. I think you can come to such a decision based on
this.
This participant’s response relates to the teacher role. It might suggest that teachers approach
students differently, giving boys more opportunities to show their competence in the subject.
This can signal a strong message to both girls and boys about who is perceived to be good at
physics. In addition, one female participant, Akgul, replied, “We have a small group of girls
in our class, so I think boys are more involved in physics lessons”. All the participants in this
FGD, however, replied that all students are treated the same by the teacher. This suggests that
higher engagement of boys in physics could be associated with their large number in physics
classes or alternatively students are not able to see the implicit ways teachers’ practice might
be gendered.

Gender also intersected with STEM when students’ perceived competence and
knowledge in their selected subject and whether they would pursue their major at tertiary
level were considered. Even if girls feel confident and knowledgeable in the subject, they still
prefer not to choose physics. However, some boys say that they are not very confident of their
knowledge in physics, but they would nonetheless choose to study it at tertiary level for
utilitarian reasons. A male participant, Alibek, stated,

In general, now | understand physics. However, | do not think that I will show high

results in the upcoming external final exam, that is, I do not have confidence in

physics. ... the subject of astronomy is integrated into physics. Apart from lessons, I

am interested in this area. In my free time, | like to see and read information about

space.
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By contrast, Symbat, a girl, responded, “I think my knowledge of physics is very good. | like
to solve tasks more than memorizing definitions, and 1 do it well, but physics has nothing to
do with the subjects I will study at university”.

My data also indicated that some of my participants held norms of behavior as
students in STEM which were gendered. First, even though not all participants would relate
their future studies with Physics, mostly male students seemed to ask questions and are
motivated enough to learn new things. Some students, both male and female lack confidence
in the subject, yet boys are more eager to study physics for its utilitarian value. For example,
Alibek replied, “I consider my level of participation in Physics to be average. When the
teacher explains the topic to us, | ask as many questions as possible and | am eager to learn
more about the new topic.”

Across the two FDGs, participants mentioned that female students often suppress their
abilities in physics. They stated that many girls do not see the utility of physics, perhaps due
to this reason they may not connect their future studies with the subject. Alibek, a boy,
replied, “Many girls are afraid to choose physics; they are not allowed to study physics
careers”, while a female student Ainur replied,

... when choosing physics, most specialties are technical specialties. In the past, it was

said to girls that they should not work at factories. This has been happening for a long

time. Girls usually suppress their ability then. ...For various reasons, they go to
spheres related with chemistry and biology to become a doctor or a teacher.

Moreover, the physics FGD revealed that girls and boys are likely to perceive
information and contribute to the lesson differently. For example, a male participant, Murat,
noticed that while solving physics problems, girls often seem to be under pressure to follow
order and avoid mistakes. He replied that when girls complete tasks, they feel the need to

write everything correctly and in order. By contrast, when boys solve problems, they usually
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do not even write units, but simply write what they are asked to find. Nevertheless, boys are
still able to perform well at the tests. For example, Akgul stated, “Teachers say that
everything should be written in order. For example, my teacher in middle school told me to
write everything in order so as not to confuse anything”.

The participants’ answers suggest that boys do not necessarily conform to the rules
prescribed by the teacher, but this does not mean they do not understand. Girls in the study
appeared to show greater adherence to teachers’ directions, but this does not necessarily mean
they have better understanding than boys. For example, Symbat, a girl, replied:

| need to write down and understand the terms of the task. Boys read the terms and

immediately begin to find what is being asked. Boys understand the topic, even if they

are not very active and do not listen to the teacher. However, | have to listen carefully
from beginning to end, and only then, | will understand.
The finding suggests that teachers seem to expect adherence from girls, but boys are often
excused for not complying with teachers’ expectations regarding how to produce work.

In general, I found that students’ decision to choose physics is gendered despite male
students’ low and female students’ high levels of self-perceived confidence in the subject. In
addition, certain student norms of behavior, such as solving problems and adhering to
classroom rules, appeared to be gendered, despite the fact that girls, as well as boys, did not
report explicit gender differences in how they are treated by their physics teachers.

Reasons for Gender Differences in Student Engagement in STEM

Students’ answers revealed several reasons for gender differences in student
engagement in STEM subjects: cultural norms related to gender in Kazakhstani society,
gendered classroom norms, and the utilitarian values of STEM.

Gendered cultural norms. Responses from participating students (both boys and

girls) showed that girls are more likely to study biology, and boys are more likely to choose
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physics as their future careers, due to the cultural context in Kazakhstan. For example, Alibek
responded,

| think that gender differences may affect the discipline of choice because among our

12th grades, girls predominate in 12A and 12B classes, and their main subjects of

choice are chemistry and biology. In the 12C and 12D classes, boys are predominant,
and the subject of choice is physics. Many girls are afraid to choose physics; they are
not allowed to study physics careers by their family (parents or husband).

Ainur also mentioned the family influence in choosing a profession, stating:

Girls usually suppress their ability then because, for example, in the future their

husband may not allow them to work in technical spheres. | know such a person in real

life, who graduated with honors in physics and mathematics but works as a technician
at school. The reason was that her husband did not allow her to work according to her
specialty. She studied the oil industry. So, it is because of family influence.
The evidence suggests that girls are often expected to adhere to gendered norms when
choosing their future education as established by their parents or husband, even though their
self-esteem and skills in physics are often quite high.

Gendered classroom norms. The participants’ responses indicated that just like in
families where girls are regulated more and expected to adhere to social norms, the same
happens in the classroom with respect to classroom norms set by the teachers in physics and
biology. Girls are under pressure to produce homework, while boys tend to get away with not
doing it. Gulnaz, a girl, responded, “I think that before coming to the 11th grade, everyone
had a different physics teacher. In the lower grades, the teacher taught us to write everything
in detail so that everything is clear to the person checking.” Ainur also noted a teacher role,

that is, teachers’ different approaches to how students do homework, responding:
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Yes, if we do not do homework in biology, teachers scold the girls first. They say, “All
right with boys, but why don’t you, girls, do homework?”” In such cases, I notice such
a different attitude to girls. Everyone is a student, there is no difference. Someone
among girls might know well, and there might be someone who knows subjects well
among boys. | do not like that kind of relationship.
The data suggest that girls are often expected to be more responsible than boys, and to always
produce homework unlike boys who are often not penalized for not doing homework.
Perceived utility of STEM. Participants’ answers show that gender differences in
STEM subjects are due to the utility of the subject in students’ future careers, as there is a
higher number of education grants for university entry if they choose physics and
mathematics. Mathematics is an obligatory subject for all students in high school.
Nonetheless, girls in the study are not planning to pursue careers in physics, unlike boys who
seem to better realize the value of the subject for their future studies. For example, Murat
replied, “By connecting physics with mathematics, there is an opportunity to enter many
specialties in Kazakhstan. That was the reason for me”. Another male participant, Alibek,
highlighted the connection of physics to his interests, stating:
| am very interested in the field of Information Technology, and ... Physics is an
obligatory subject for this field. ... I participate in the Robotics Club, I use my
knowledge of physics to build various circuits, work with sensors. | also participate in
the recently established Aerospace Club.
Overall, the data suggest that societal norms on gender, gender norms in STEM
classroom set by the teacher, and the future utility of STEM can explain gender differences in
student engagement. Findings suggest that expectations from girls seem to be higher both

inside and outside the classroom. Notably, none of the girls in this study want to pursue
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careers in biology, which several participants mentioned as a subject that girls often choose as
a career.
Strategies That Might Enhance Student Engagement in STEM

In order to identify strategies that could enhance the recruitment of men and
particularly women in STEM subjects, the participants were asked what would make studying
physics and biology more enjoyable. Both girls and boys studying biology highlighted the
need to use more laboratory work, claiming that conducting experiments would make
understanding the subject easier and more memorable, as they would conduct practical work
on their own. Ainur replied, “I agree that experiments in biology are interesting. It is clearer
and more memorable to try things out with your own hands than to go through theory”, while
Nurbolat said, “For me, it’s also experiments. To have more practical work would make
studying Biology more enjoyable for me”.

In the physics FGD, male students’ responses confirmed the previously mentioned
position on the need for more practical work. For example, Murat stated, “I think we need
more practice because there are so many interesting things in physics. If you see, touch and
understand how something works, it will be clearer, more interesting and more effective than
learning from the presentation” (Murat).

Boys also mentioned the benefits of solving physics problems as an approach to
improve student engagement. Alibek responded, “I like working with formulas in physics.
You will be able to solve problems by going through one or two formulas in each lesson. I
think this will make it easier to understand the topic”.

Meanwhile, girls from the physics FGD underlined the use of group work to increase
student engagement. Symbat pointed out the significance of such work in promoting

reciprocal learning and reflection, stating:
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In our group, our teacher divides us into three groups. If the teacher constantly
explains, it will be boring. That is why sometimes we explain the lesson to each other,
and then the topic will be clearer to us. During group work, we paint posters in
different colors and thus, relieve stress. At the end of the term, we will again be
divided into three groups. We will put up a poster to show what we learnt that term. It
is interesting.

Moreover, females in the physics FDG noted that holding competitions would
encourage students to actively participate in the lessons and achieve higher results. This is
quite a significant finding because competitiveness is often seen as a masculine trait. Akgul
responded,

| think when there is competition, people want to compete with each other and achieve

great results. Because when we are divided into groups, ask each other questions and

ask each other to complete a task, we want to be ahead of them, which in turn,
encourages us to study more, learn faster than others, be active, and not get bored.

That way information will be received better. Maybe at the beginning of the lesson, we

may have such tasks related to the topic.

Overall, the findings indicate that applying practical work, solving problems, group
work and opportunities for competition might enhance the engagement of both girls and boys
in STEM subjects.

Summary of the chapter

The purpose of this chapter was to present the findings drawn from two focus group
discussions. The findings were organized into five themes: overall student engagement in
STEM, the fluidity of student engagement, gender and student engagement in STEM, the
reasons for gender differences in student engagement, and the strategies that might enhance

student engagement in STEM. One significant finding was that student participation in STEM
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is not static, that is, the same student can engage and disengage in the lessons depending on
the topic, personal reasons and the role and pedagogy of teachers. Another important finding
was that teachers seem to expect that girls will always complete homework, while boys are
more likely to get away with not complying with teachers’ expectations regarding how to
produce work.

The next chapter discusses the findings in relation to existing studies on the similar
topics, and explains how these findings can contribute to an increased understanding of the

research topic.
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Chapter 5: Discussion

In the previous chapter, | presented an analysis of the data collected based on two
FGDs — one FGD with students who chose physics as their major and one FGD with students
who chose biology. In this chapter, I discuss the main findings in relation to the research
questions and existing literature on the topic. The chapter is organized into five sections. The
first section considers overall student engagement in STEM, while the second section argues
that student engagement is not a permanent, but a fluid state. The third section discusses
gendered student engagement. The fourth section discusses the reasons for the emergence of
gender differences in student engagement, whereas the last section suggests the strategies that
might enhance student engagement in STEM. The concluding section summarizes the
chapter.
Students’ Engagement in STEM

In order to understand their engagement in STEM, students were asked why they
selected physics or biology. The study identified three reasons for students to choose an
elective subject in high school that is related to their future specialty. The reasons included
how significant the selected subject is, how they can perform this subject, and how interested
they are in the chosen subject. Similarly, a study of MBA students in Britain, Turkey and
Israel highlighted the influence of students’ own education, skills, competencies and abilities
as the main factors that affect students’ career choice (Ozbilgin, Kiiskii, & Erdogmus, 2005).

Although my participants only offered the above three reasons for the choice of their
major, some participants (both boys and girls) noted the influence of the family on the
decisions of female students regarding their future profession in STEM areas. A range of
studies also indicated the presence of traditional gender ideology in choosing STEM careers
in different contexts (Belmonte, 2012; Dom & Gihong, 2018; Ozkale et al., 2004), which is

discussed later in section Gender and Student Engagement in STEM. Despite the presence of
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gendered norms in choosing STEM subjects, my data indicated that students’ self-perceived
knowledge and skills in physics and biology range from very low to high levels across girls
and boys. In other words, this difference cannot be solely linked to gender. This finding is
consistent with the results of studies by Francis (2000) and Van der Vleuten et al. (2016),
which argue that boys’ and girls’ self-perceived confidence in their STEM competence is not
merely linked to their gender but to their individual preferences. That is to say, socially
constructed gender norms on career choice might not affect how boys and girls estimate their
mathematical and science capabilities. However, self-perceived competence in STEM is
linked to student engagement, and I discuss this later in section Gender and Student
Engagement in STEM.

The current study also revealed that students’ choice of an elective subject, that is,
physics or biology, might not always be determined by their future career plans. Some male
and female participants indicated that their choice of a major was informed by the necessity to
choose any STEM subject to study in high school to be recorded in their high school
certificate, even if they would not associate their future studies with the chosen subject area.
This finding implies that students’ decisions are not always shaped by their interest in and
preference for the subject in high school, although these elements are considered crucial for
student engagement (Oakes, 1990). This might be due to a lack of subjects to choose from.

Furthermore, the perceived utility of STEM subjects was often linked to student
engagement, but a gendered pattern was also observed in this facet, which is discussed in
further sections. The more students realize the utility of STEM for their future, the more they
seemed to be active in the classroom. In the current study, boys appeared to place a higher
value on STEM compared to girls. Overall, the literature indicates some changes in gender

stereotypes associated with mathematics. However, when choosing STEM, there is still a
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binary gender dichotomy of what is male and female appropriate (Van der Vleuten et al.,
2016).
The Fluidity of Student Engagement in STEM

Although there is proliferating literature on gender differences and student
engagement in STEM, my study revealed a number of reasons for student engagement
differences that were not mentioned in existing studies. | argue that student engagement in
STEM is not static but fluid, and that the same students can be both engaged and disengaged
for several reasons. The analysis of the data collected in this research indicates that student
engagement in STEM may differ by the topics studied and the alignment of topics with real
life, suggesting that students’ participation in the lesson declines when they are not interested
in specific topics, or when students do not see the connection of topics to real life. I could not
find a similar finding in existing studies on the topic, which suggests that my study has filled
a gap in the literature.

Furthermore, my study indicated that student engagement in STEM might also depend
on whether the chosen STEM subject is related to students’ future career pursuits. Several
participants, both boys and girls reported that they chose physics or biology not because they
would pursue a career in these subjects, but because they had to choose any STEM subject to
study in high school in order to meet the requirements of high school curriculum and
certification. This finding points that students might be more engaged in the subject if it is
related to their future profession, regardless of gender. For example, in the case of
mathematics, studies suggest, “even if students do not enjoy math, they will persist if they
believe that it will be useful for their future careers” (Oakes, 1990, p. 173).

Students appeared to be engaged or disengaged in STEM due to their learning
preferences. In my study, all the participants, with the exception of one girl, expressed their

preferences for studying applied knowledge over abstract knowledge. Both male and female
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students in the study reported that they do not like studying a lot of theory, but prefer solving
tasks, using formulas, and applying their problem-solving skills. Students actively participate
in the lesson when the preferred mode of learning is applied in the classroom. Severiens and
Dam’s (1994) study showed that boys prefer an abstract conceptualized style of learning more
than girls do, while Sagala, Umam, Thahir, Saregar and Kurppa (2019) found male students’
preference for practical learning. My study does not concur with any of the studies mentioned
above, since the students’ preference for abstract or applied knowledge did not differ by
gender.

Teacher exposition was reported as another factor for student engagement in STEM.
Differences in student engagement in STEM subjects are seen in how teachers explain the
topic and organize work in the classroom, suggesting that an inactive way of delivering a
lesson would make students less engaged. This finding is congruent with a number of studies,
which argue that students are more engaged if teachers use interactive teaching methods and
can create a supportive classroom environment (Fredricks et al., 2004; Sharma & Garg,
2015).

Overall, this study revealed that student engagement in STEM is not a permanent
state. It may vary depending on the topics studied, learning preferences of students, attitudes
towards the utility of the subject for their future studies, and exposition of the teacher, but not
specifically students’ gender.

Gender and Student Engagement in STEM

Although my study did not find gender as significantly shaping students’ self-
perceptions of their knowledge and skills in STEM or their preference for the use of the
application over theory, | found that student engagement in STEM may differ by gender in a

range of ways.
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First, the choice of STEM careers is highly gendered. Participants noted that girls are
often not allowed to pursue careers in STEM fields by their families; therefore, they seem to
suppress their abilities and abandon STEM, as many families think that certain professions are
not appropriate for girls. According to female engineering students in Lebanon, “strong
opposition from the extended family and friends of the family, hostile engineering
workplaces, compromises between family and career, and the feeling of isolation and
marginalization in the masculine culture of engineering” hinder the choice of STEM by
women (Mozahem et al., 2019, pp. 130-131). Ozkale et al. (2004) also acknowledged the
presence of traditional barriers in women’s engagement in STEM in Turkey. The authors
pointed out “gender discrimination in the working life”, “the assumption that women could
not succeed in some professions due to social and family responsibilities”, along with “the
role given to men in the society and in the family” as the main factors that explain low female
participation in STEM, particularly in engineering (p. 9.1427.4). Since Kazakhstan and
Turkey have cultural similarities, the aforementioned reasons could be valid for Kazakhstan,
as my research also revealed the influence of social norms regarding men and women in
choosing a STEM career. Gender assessment in Kazakhstan also revealed the presence of
gender stereotypes, which view women’s role to be associated with family and household
chores (ADB, 2018). Similarly, Almukhambetova and Kuzhabekova (2020) point out gender
stereotypes, arguing that there are different “societal culture and gender role expectations” for
males and females in Kazakhstan, where “men are considered to be the main breadwinners,
women are caretakers” (p. 13).

Scholars argue that implicit gender norms determine which choices are appropriate for
boys or girls, as societies often consider science as a superior subject that is not suitable for
girls (Belmonte, 2012; Dom & Gihong, 2018). Moreover, a study in the Netherlands (Van der

Vleuten et al., 2016) showed that a traditional gender ideology, that is, what is “appropriate”
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male and female behavior encourages boys to choose “more science-related subjects that are
considered masculine subjects”, and influences girls to choose “art, language and humanities,
which are typical feminine subjects” (p. 184). Likewise, Mendick (2005a) argues that
“discourses are gendered; they inscribe mathematics as masculine”, making it difficult for
girls to choose and succeed in mathematics (p. 217). In the Kazakhstani context, society
views STEM as a masculine area (Almukhambetova & Kuzhabekova, 2020). This might
suggest that gender disparity in choosing STEM is not related to the biological construct of
men and women but depends on how the social environment (e.g. peers, family, teachers)
conceptualizes gender norms, framing the profession as masculine or feminine.

Gender also intersected with STEM in relation to whether the study participants would
pursue STEM in higher education. Even if girls in the study expressed high self-perceived
competence in physics, they are not planning to pursue a career in STEM in university. By
contrast, some boys who did not feel very confident in their knowledge of physics chose the
subject because they realize the pragmatic reasons for choosing STEM for their future better
than girls do. This finding is not consistent with numerous existing studies, which suggest that
boys are more likely to have high self-confidence in STEM subjects (Brown et al, 2007; Nardi
& Steward, 2003). Chan and Cheung (2018) argue that it is the gender-stereotypical beliefs in
STEM that lower girls’ confidence, which usually result in abandoning the STEM pipeline.

Overall, boys seem to recognize the value of STEM better than girls (Francis, 2000),
which again may indicate that the choice of a profession is based on gender stereotypes. For
example, according to PISA 2012 results (OECD, 2013), 55% of male students expressed a
greater intention to choose mathematics as a future major at university on average. However,
PISA-2012 results for Kazakhstan indicated that girls scored 9 points more than boys in
science, resulting in higher overall grades by 1.43 points. Despite a high overall enrolment

rate of women in STEM-related programs at tertiary level (66.3%) in Kazakhstan, only 37%
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of female students were studying engineering which indicates that women are more
concentrated within the fields of biology, chemistry, and medicine as opposed to physics and
engineering (UNESCO Bangkok, 2016). This allows me to assume the existence of gender
norms in relation to the choice of a profession in Kazakhstan, as more women choose people-
oriented STEM fields (e.g. medicine).

My study showed a higher level of involvement of boys compared to girls in physics
lessons. This finding is congruent with studies by Martinez and Guzman (2013) and Stoet and
Geary (2018), which reported a decline in girls’ engagement in STEM, despite being actively
involved in other subjects such as languages and art. My data showed that boys were asked to
explain physics rules and solve problems on the board more frequently than girls, which
implies teachers’ different expectations of students in STEM, giving boys more opportunities
to show who is good at physics. In other words, this implies that boys are likely to be
encouraged more than girls by teachers to excel in physics, which signals binary gender-based
stereotypes among teachers. However, students studying physics did not report explicit
gender differences in how they are treated by their teacher.

Research shows that gender plays an important role when it comes to who is
encouraged to study STEM by such significant actors as teachers, family members, and
friends who strongly support boys to pursue an engineering career (Bennett et al., 2013;
Mujtaba & Reiss, 2014). Teachers usually see girls’ high achievement in STEM as a result of
their hard work, but they continue to believe in boys’ academic potential despite their low
achievements (Maynard, 2002). Therefore, lack of an external motivation to study STEM and
a less positive view of girls’ abilities in the subject by teachers may explain a small proportion
of women who plan to study STEM as a career. Although discourses indicate that women
consider STEM to be a difficult problem (Mendick, 2005a), the girls participating in my study

expressed a high level of confidence in their knowledge and skills in STEM, stating that their
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choice of physics or biology was informed by the relative ease of the subject. My research
suggests that higher engagement of boys can be caused by other reasons that are discussed
later in the next section.

In the current study, gender differences were also seen in certain norms of student
behavior in STEM regarding how to produce work and homework. In solving problems, girls
are under pressure to follow order and avoid mistakes, while boys do not necessarily conform
to the rules prescribed by the teacher, still being able to do the task well. Likewise,
Sunderland (2004) stated higher expectations from girls to write “better and neater” than
boys, and used a “boys will be boys” discourse to illustrate that it is commonly acceptable for
boys to be untidy and messy in their written work, which again signals to gender-based norms
in society (p. 93). Moreover, girls seem to have different approaches to doing homework,
“with girls working more steadily and consistently, producing work, which was neater, more
detailed and coherently planned, and showing more effort and resilience” (Younger &
Warrington, 1996, p. 310). In her literature review, Zhu (2007) uses the term gender
stereotype threat to explain gender differences in problem solving, which includes a
stereotypical view of STEM, differentiated expectations and encouragement of males and
females (p. 197). Overall, my data indicate that teachers seem to expect greater adherence to
instructions from girls, but boys are often excused for not complying with teachers’
expectations regarding how to produce work. With the existence of such differential
commitment and expectations, girls are often put at a disadvantage as learners in the
classroom by teachers and male students (Renold, 2006).

Furthermore, teachers appear to expect girls to always produce homework, while boys
are frequently excused for not doing homework. In general, male students are considered
more reluctant to produce homework (Horne, 2000), while girls “expend greater effort on

doing homework assignments and are less likely to come to class without homework” (Xu,
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2006, p. 85). The findings suggest that there are different expectations from girls and boys in
doing homework and in adherence to teacher’s directions regarding how to produce work.
This again indicates the presence of gendered classroom norms, which I discuss in the section
on the reasons for the emergence of gender differences.

Reasons for Gender Differences in Student Engagement in STEM

The participants’ answers revealed several reasons for the emergence of gender
differences in student engagement in STEM: gendered cultural norms in Kazakhstani society,
gendered classroom norms, and attitudes towards the utility of STEM.

Gendered cultural norms. Participating students’ (both boys and girls) responses
show that girls are more likely to study biology, and boys are more likely to choose physics as
their future careers due to the cultural norms on gender in Kazakhstan. In Kazakhstani
society, girls are usually discouraged from pursuing STEM careers by their parents and
teachers, which in turn leads to gendered student engagement in STEM (UNESCO Bangkok,
2016). There are also beliefs about the traditional roles of women associated largely with
home and family than with other spheres, which is one of the reasons for a low concentration
of women in STEM occupations (ADB, 2018). Society attributes STEM with the masculine
traits that give men a greater sense of ability and competence to succeed in STEM fields,
making it difficult for women to fit into its masculine culture (Mendick, 2005a). Studies
suggest that the presence of gender stereotypes can cause differences in interest because girls
are exposed to unequal STEM experiences from early ages (Cheryan et al. 2017; Reilly et al.,
2015). Since children are exposed to the socially instilled conception of male and female
appropriate careers from a young age, when it comes to choosing a career, girls opt for less
masculine areas despite their interests and equal achievements with men (Almukhambetova &

Kuzhabekova, 2020). In the current study, mostly boys’ future studies were related to STEM,
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which might explain the traditional dichotomy of linking females to the arts and males to the
sciences.

Moreover, girls often experience gender stereotypes about their lack of competence in
STEM. My study, on the contrary, did not reveal gender-related differences in self-perceived
competence and skills. The evidence suggests that girls often should adhere to gendered
norms when choosing their future education as established by their family, even though their
self-esteem and skills in STEM are quite high.

Gendered classroom norms. The participants’ responses indicate that just like in
families where girls are regulated more and expected to adhere to social norms, the same can
happen in the classroom with respect to classroom norms set by the teacher in physics and
biology. Girls are under pressure to produce homework, while boys are often excused for not
doing it. Studies found that teachers encourage boys to pursue STEM careers more but expect
girls to adhere to the behavior of a good student, who works hard, follows prescribed rules,
works cooperatively, and is academically able (Renold, 2006). In general, teachers identify
these traits as characteristics of female students, which reflects gendered student practices in
the classroom. Moreover, it appears that teachers initiate interactions with boys more than
with girls, ask boys questions that are more challenging, and praise them, giving boys more
opportunities to demonstrate their competence and skills, even though they do not fully follow
the classroom rules (Jones & Dindia, 2004; Li, 1999; Sunderland, 2004). Although
differential classroom experience for boys and girls is not often explicit, it can reduce girls’
interest in STEM; therefore, it is important that teachers encourage the proper application of
STEM skills for both boys and girls (Reilly et al., 2015).

Overall, my study showed that girls are often expected to be more responsible than
boys, and to always produce homework unlike boys who are not often penalized for not doing

homework.
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Perceived utility of STEM. The study revealed that another reason for gender
differences in STEM student engagement was related to the future utility of the subject for
students’ studies. There are more education grants for university entry for technical fields
(OECD, 2017) usually seen as masculine professions. In the present study, boys seem to
better realize the utility of STEM subjects, especially physics, for their future studies. Watt
(2016) argues that girls possess a lower interest in mathematics, despite the same level of
achievement as boys have. Since the extent to which students believe that a field is useful for
their future affects their persistence in the subject and choice of career (Cheryan et al., 2017,
Eccles & Wigfield, 2002; Oakes, 1990), the perceived utility of physics can explain the higher
engagement of boys in the subject. Due to students’ interest, the perceived utility of the
subject and the presence of gendered cultural and classroom norms, | suggest that lower
engagement of girls in the STEM pipeline may not be related to their ability.

Overall, the study suggests that societal norms on gender, gendered classroom norms
in STEM subjects set by teachers, and the perceived utility of STEM can explain gender
differences in student engagement. Findings indicate that expectations to comply with
traditional gender norms from girls are higher both inside and outside the classroom, which
suggests that those differences cannot be “attributable to their biological sex but to the
differential treatment they receive” (Mujtaba & Reiss, 2014, p. 389). Interestingly, none of the
girls in my study wanted to pursue a career in biology, where women’s participation in STEM
is claimed to be more concentrated than in physics or computer science (Cheryan et al., 2017;
UNESCO Bangkok, 2016).

Strategies That Might Enhance Student Engagement in STEM

The study revealed several strategies that could make studying physics and biology

more enjoyable and could enhance the recruitment of men and particularly women in STEM

subjects. Both male and female students highlighted the need to use more practical laboratory
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work in physics and biology, asserting that conducting experiments would make
understanding the lessons easier and more memorable. Burkam et al. (1997) and Oakes
(1990) also pointed out that the frequent use of science laboratory activities has a positive
effect on the learning of all students, especially girls.

The study identified solving physics problems in the lesson as an approach to enhance
student engagement and a better understanding of the topic. Kennedy and Odell’s (2014)
research reflects this finding, arguing that promoting problem-solving as one of the most
relevant skills of the 21st century improves student engagement in STEM. Moreover, if
students do the tasks they enjoy, they will be actively engaged in the lesson (Eccles &
Wigfield, 2002). Since both girls and boys seem to like solving problems at similar rates
(Baran, 2016), using this strategy would encourage the engagement of both male and female
students in STEM.

As a strategy, working in small groups in STEM lessons not only engages students in
the lesson but also makes the lessons more interesting and promotes reciprocal learning,
especially for girls. Studies have found that girls benefit from cooperative strategies, and that
working in small groups helps to create an equitable learning environment for girls in science
and has a positive influence on their persistence in STEM disciplines (Oakes, 1990; Raes et
al., 2014).

Meanwhile, the girls participating in my study noted the effectiveness of competitive
classroom activities in promoting student engagement and high achievement in STEM
subjects. Being competitive is generally seen as a masculine trait. This finding contradicts the
results of the research by Fennema, Peterson, Carpenter and Lubinski (1990), which revealed
that competition contributes to boys’ mathematics attainment, but hinders girls’ achievement.
By contrast, Almukhambetova and Kuzhabekova’s (2020) study in Kazakhstan found that

competitive atmosphere in STEM-focused schools facilitated female students’ interest in
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STEM, which further influenced their career choices in the pipeline. Since the present study
was conducted in the specialized school with largely high ability students, school features
might explain high levels of girls’ preference for competitions. I suggest that preference for
participation in competitions cannot be restricted to students’ gender, specifically in the
context of Kazakhstan.

Overall, my study found that the use of hands-on activities, problem-solving tasks,
small group activities, and competitions might enhance the engagement of both girls and boys
in STEM subjects. EXisting studies on the topic offer a range of other strategies to improve
student engagement, which include choosing examples with both boys and girls, using female
role models in the classroom, encouraging participation in-school and out-of-school
programs, and providing internships for girls to learn more about different opportunities in
STEM fields (Purcell, 2015; Skelton et al., 2006).

Conclusion

The purpose of this chapter was to discuss the findings of the present study in relation
to existing studies on the topic. One of the main findings was that student engagement in
STEM is not a permanent state, and that it may vary due to several reasons. The study found
the presence of gender stereotypes in students’ career choices and in the perceived utility of
STEM as linked to student engagement. However, students’ self-perceived competence was
related to student engagement, not gender. The chapter also discussed the reasons for the
emergence of gender differences in STEM engagement and revealed that gender differences
in student engagement were linked to socially constructed gender practices and experiences,
not to the biological characteristics of men and women. In addition, the strategies that might
enhance student engagement, and several implications were given based on the findings.

In the next chapter, | summarize the main findings of the research and present

implications for further studies.
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Chapter 6: Conclusion

This chapter summarizes the findings of my study which sought to explore gender
differences in year 12 students’ school engagement in STEM subjects. The study identified
the ways in which student participation in STEM differs between girls and boys, the reasons
for the emergence of such differences, and strategies for enhancing student engagement in
STEM subjects. The chapter is organized into three sections. The first section presents an
overall summary of the study, revisiting research questions, while the second section presents
recommendations to schools and curriculum developers. The final section provides
implications for further research based on the findings of the study.
Revisiting research questions

In what ways does student engagement in STEM differ between boys and girls?
The study revealed that student engagement in STEM might differ between boys and girls in a
range of ways. First, it appeared that the choice of STEM careers was highly gendered.
Participants mentioned the influence of social environment on students’ choice, which is very
common in the Kazakhstani context. Girls are usually not allowed to pursue careers in STEM
fields by their family; as a result, most of female students abandon STEM despite their
abilities because many families think that certain professions are not appropriate for girls.
Society frames STEM as masculine subjects, attaching a greater value to male subjects. This
suggests that gendered pattern in choosing STEM is not related to biological differences
between men and women but depends on how social environment constructs gender norms as
to whether the profession is masculine or feminine.

Despite the presence of a gendered pattern in career choice, for the majority of female
participants in the study (5 out of 6 girls) the reason behind their choice of physics or biology
was that they found the chosen subject easier than other disciplines, while all six male

students did not mention this reason. Interestingly, none of the girls would like to adopt a
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profession linked to physics or biology, but several male students intend to choose a career
connected to physics or biology. This finding highlights the significance of gender norms as
well as career guidance, as participating students have been studying the subject in depth for
two years and will take an exam in the subject that they do not intend to pursue in the future.
Moreover, the participants expressed different levels of self-perceived competence that was
linked to student engagement not gender. In other words, students are more likely to actively
participate in the lesson when they understand the topic of the lesson well. The girls in this
study reported high self-esteem of their knowledge and skills in the chosen subject, which
contradicts the notions of lower abilities of female students in STEM reported in the global
literature.

The perceived utility of the subject was also linked to student engagement, but it was
gendered. Some boys in the study do not feel very confident in their knowledge of physics but
chose the subject because they seem to realize the pragmatic value of STEM for their future
better than girls, as the government of Kazakhstan allocates more educational grants for
specialties related to physics to study at tertiary level. Even if the girls have high self-
perceived competence in physics, they still will not pursue a career in STEM in university,
since the vast majority of physics-related professions are technical which are viewed as
careers not suitable for women. This indicates gender differences in the utility value of STEM
that are linked to gender stereotypes.

The current study showed a higher level of involvement of boys compared to girls in
physics lessons. Boys more frequently than girls were asked to explain physics rules, answer
more complex questions and solve problems on the board, which might imply that teachers
treated students differently, giving boys more opportunities to show who is good at physics.

However, students themselves did not report explicit gender differences in the classroom.
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Gender differences were also seen in certain norms of student behavior in STEM
regarding how to produce work and homework. It seems that girls are under pressure to
follow order and avoid mistakes in solving problems. While boys do not necessarily conform
to the rules prescribed by the teacher, they are still able to do the task well. Girls are expected
to always produce homework, while boys are often excused for not doing homework and are
not penalized. The findings suggest the presence of different expectations towards girls and
boys in doing homework and in adherence to teachers’ directions regarding how to produce
work.

In addition to gender differences, the current study showed much nuanced perspectives
about student engagement in STEM. Although there is much literature about gender
differences, the findings of this research indicate that there are also a range of other reasons
for student engagement that were not mentioned in existing studies on the topic, which
suggests that my study have made important contribution to the literature. The study revealed
a critical stance that student engagement in STEM is not static, that the same students can be
engaged and disengaged for several reasons. First, student engagement might vary due to
students’ interest in the topics studied and the alignment of those topics with real life,
suggesting that students might not engage in the lesson when they are not interested in
specific topics, or when students do not see the real life use of the topics. Second, students are
more likely to engage in the lessons if the selected STEM subject is related to their future
career pursuits, regardless of gender. However, the majority of participants (three male and
five female students) in the study do not associate their future with STEM fields. Students in
the study reported that they chose physics or biology because they had to choose any STEM
subject to study in high school for school leaving certificate according to the requirements of
high school curriculum. This finding points that students are likely to be more engaged in the

subject if it is related to their future profession. Third, student engagement may differ
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depending on students’ preferred learning style (theoretical or applied knowledge), that is,
students actively participate in the lessons when their preferred style of learning is applied.
The students’ preference for abstract or applied knowledge did not differ significantly by
gender in this study, as all participants with one exception, a girl, prefer applied knowledge.
This contradicts the results of several studies, which link the preference for practical learning
with a masculine trait. Finally, differences in student engagement in STEM subjects are
depicted in how teachers explain the topic and organize work in the classroom, suggesting
that an active way of delivering lessons would make students more engaged.

What reasons can explain gender differences in student engagement in STEM if
they emerge? The study revealed several reasons for the emergence of gender differences in
student engagement in STEM that are not linked to biological differences between girls and
boys. The reasons include the gender norms existing in Kazakhstani society, gendered
classroom norms, and perceptions of the utility STEM which in turn is gendered.

In Kazakhstani society, girls are more likely to study biology, and boys are more likely
to choose physics as their future careers due to the cultural norms on gender in the country.
Girls are usually discouraged to pursue STEM careers by their parents and teachers, which in
turn leads to gendered student engagement with STEM. Despite overall positive cultural
norms towards the concept of gender equality in the country, notions on the traditional role of
women, which is associated with family and household chores still persist (ADB, 2018).
When it comes to choosing a profession, girls seem to choose less masculine areas despite
their interests and abilities, as from a young age children learn to categorize careers into those
suitable for men and women in the family. It appears that girls often have to adhere to the
gendered norms when choosing their future education as established by their family, even

though their self-esteem and skills in STEM are quite high.
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Just like in families where girls are expected to adhere to social norms, the same
happens in the classroom with respect to classroom norms set by the teacher. Teachers seem
to encourage boys more to do well in STEM, but expect girls to always produce homework,
work hard, be responsible and adhere to the behavior of a good student, while boys get away
with not following the rules or not doing homework. The findings reflected gendered student
practices in the classroom that are related to gendered norms practiced by teachers.

The future utility of the subject for students’ career was found to be another reason for
gender differences in STEM student engagement. Since boys seem to better recognize the
utility value of STEM, this factor explains why they are more engaged than girls in physics.
However, none of the girls in the study wanted to pursue a career in biology, which is
considered a female-dominated area.

Overall, this study suggests that lower engagement of girls in the STEM pipeline
cannot be attributed to their biological characteristics but to gendered norms and practice they
are exposed to.

What strategies might enhance the engagement of students, both girls and boys,
in STEM? The study found that using hands-on activities in physics and biology very often
would enhance the engagement of both boys and girls, making it easier to understand and
remember the lessons. In addition, solving physics problems along with working in small
groups might improve student engagement in physics lessons, make the lesson more
interesting and promote reciprocal learning, especially for girls. Using competitive classroom
activities were also found to promote student engagement and high achievement in STEM
subjects. Being competitive is generally seen as a masculine trait, but girls in this study
mentioned this aspect as an effective strategy for promoting their engagement.

Other strategies that might enhance the engagement of both girls and boys include

choosing examples with both boys and girls, using female role models in the classroom,
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encouraging participation in school and out-of-school activities and programs, especially for
girls to learn more about the opportunities in STEM areas. The issue of how to make theory
interesting for girls and boys could also be addressed using those strategies, since theoretical
knowledge was not liked by many students in the study.

To conclude, the study did not find any fundamental differences between the ways
girls and boys engage with STEM that can be linked to their biological differences. It is
socially constructed gender norms that regulated students’ practice and behaviors including
engagement in STEM.

Recommendations: schools and curriculum developers

The research findings have contributed to better understanding of how student
engagement in STEM differs between boys and girls. The research presents several
recommendations for engaging students in STEM, in particular girls. First, female students
should be more exposed to hands-on activities inside and outside the classroom because
STEM-based experience can reduce gender differences and contribute to long-term equal
gender representation in STEM (Dom & Gihong, 2018).

In addition, working in small groups should be promoted, since an equitable learning
environment for girls in science has a positive influence on their persistence in STEM
disciplines (Oakes, 1990; Raes et al., 2014). While working in small groups, the composition
of groups should be carefully considered to select the grouping strategies that have a more
positive influence on students’ learning in STEM.

Understanding the factors that influence students’ choice of major is important to
organize and deliver better informed career guidance (Hunt & Michael, 1983), since gendered
cultural and classroom norms still persist. Moreover, gender-responsive career counselling
programs should be designed for secondary school students to facilitate them making an

informed career decision before high school. In the long term, pre-service and in-service
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teachers would need to be trained to practice gender-sensitive teaching strategies so that all
students can realize their full potential (UNESCO Bangkok, 2016). The revision of textbooks
and curricula materials should also be conducted to ensure that they do not promote gender
stereotypes (p. 4). It is important that schools and teachers also work with parents and
families to combat the gendered norms they hold which also influences girls’ engagement and
aspirations in STEM.

Finally, the combination of subjects to choose for studying in high school needs to be
reconsidered, because eight out of twelve students in the study are not going to connect their
future career with the subject, which they have intensively studied for two years.
Implications for further research

This research focused on exploring Grade 12 students’ experiences to understand
student engagement in STEM subjects using a qualitative case study design. The study could
be extended by examining the views of students who study other STEM subjects, for instance,
chemistry and computer science. This would allow seeing the full picture of student
engagement in STEM.

Since the present study was conducted only in one school with largely high ability
students, a similar study in a mainstream school would also illuminate useful insights.
Another possible area for further research could be to study the perspectives of students from
urban and rural mainstream schools using a multiple case study approach to analyze the
impact of socio-economic factors on students’ choice of and engagement with STEM fields,
as school and geographical contexts may differ. In addition to a case study method, the
analysis of STEM coursebooks could be reviewed to see whether there are any gendered
patterns that might hinder the engagement of both boys and girls.

An ethnographic study of classroom practice and discussions with teachers would also

reveal important insights. The study could infer this from students’ talk but a researcher who
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is alert to discerning gendered practice and talk would obtain rich insights through observing

STEM classrooms and talking to teachers.
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Appendices
Appendix A
Student Informed Consent Form

l, , give my consent to participate in the study entitled “Gender

differences of Grade 12 students’ engagement in STEM subjects: A case study of one
specialized school in south Kazakhstan”. I understand that as a participant in the study, I will
participate in one focus group discussion. | understand that the discussion will last about 40
minutes and will be audio recorded.

RISKS AND BENEFITS. Only your gender and the subject of choice (biology or physics)
will be revealed during the analysis of the collected data. There is a risk of breach of
confidentiality in a group setting, but all the focus group participants will be asked not to
disclose the content of the discussion and participants to others.

Data collected during the research will help gain experience of participating in focus
group discussions, and will provide the opportunity to share your views on the topic, as well
as to find out your peers’ views in the group interaction. The findings will also help identify
how boys and girls engage in STEM subjects and what encourages student engagement in the
class.

CONFIDENTIALITY & PRIVACY. Any information that is obtained during this study
will be kept confidential to the full extent possible. However confidentially cannot be
guaranteed fully because focus group discussion requires the participation of other
participants. All the participants will be assigned pseudonyms, and only the researcher will
have access to the records and collected data. The personal computer of the researcher will be
protected with a password. The data collected will not be used to evaluate student
performance or as a system assessment. The results of this research study will be published as

a Master’s Degree Thesis work and may be presented at scientific or professional meetings or
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published in scientific journals, but your name and the name of your school will not be
associated with the research findings in any way.
VOLUNTARY NATURE OF THE STUDY. 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. The alternative is not to
participate.
CONTACT INFORMATION. If you have any questions, concerns or complaints about this
research, its procedures, risks and benefits, contact:

- the principal researcher of the study: Akmaral Dauletiyarova,

akmaral.dauletiyarova@nu.edu.kz, +77074531050;

- the Thesis Supervisor for this research: Naureen Durrani,

naureen.durrani@nu.edu.kz;

- the Nazarbayev University Institutional Research Ethics Committee,

gse researchcommittee@nu.edu.kz

Please sign this consent from if you agree to participate in this study.

I have carefully read the information provided,;

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

I understand how the data collected will be used, and that any confidential information will be
seen only by the researchers and will not be revealed to anyone else;

I understand that | am free to withdraw from the study at any time without giving a reason;
With full knowledge of all foregoing, 1 agree, of my own free will, to participate in this study.

Participant’s name

Signature: Date:

The extra copy of this signed and dated consent form is for you to keep.


mailto:akmaral.dauletiyarova@nu.edu.kz
mailto:naureen.durrani@nu.edu.kz
mailto:gse_researchcommittee@nu.edu.kz
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CryneHTTiH KeniciM GpopMackl

Mewn, , 12-cemabin okymisuiapeiHblH STEM (FBUTBIM,

TEXHOJIOTHS, MH)KEHEPHUS KOHEe MaTeMaTHKa) cabaKTapblHa KaThICYbIHAFbl TeHICPIIK
allbIpMaIIbUIBIKTAP bl 3epTTEyre OaFbITTANFaH 3€PTTEY KYMBIChIHA KAThICYFa KelmiciMimM/l
OepemiH.

3epTTeyaiH KaThICYIIBICHI peTiHie Oip (POKYC TONTAFbl TaTKbUIayFa KaThICATHIHBIM/IbI
TyciHemiH. TanKplIayblH Y3aKTHIFbI maMmamMeH 40 MUHYT €KeHJIIT1H )KOHE OHBIH AUKTO(OHFa
JKa3bLJIaTBIHBIH TYCIHEMIH.
3EPTTEY ) K¥MbBICBIHA KATBICY/IbIH KAYIII MEH APTBIKIIBIJIBIKTAPBI.
MaraH xeke cypakTap KOWbUIMAHTHIHIBIKTaH, COH/Iali-aK MEH1H >KOHE MEKTEITiH aTbl
eIDKEp/Ie alllbIl KOPCETUIMEUTIHIIKTEH, MEH aTaJIMBbIII 3epPTTEyre KaThICYAbIH dJIeyeTTI
KayMiHiH KOFBIH TYCiHEMiH. J[ereHMeH, TONTHIK TalKbUIay Ke31H/1e MEHEeH 0acka
KATBICYIIBUTAPBIH OOJIATHIHABIFBIH €CKEPE OTHIPHIT, OacKalap IbIH KeKe OaChIMIbI aHBIKTAY
BIKTUMAJIJIBIFBI OapbIH TyCiHEMiH. MeH MeKTel oKIMIILUTITiHIH AepeKTepre KOl XKEeTKI3y
MYMKIHIIUTITIHIH )KOKTBIFBIH KOHE IEPEKTep MEKTENTer1 6ara Hemece KyieHi Oaranay
peTiHe naiiianaHblIMANTBIHABIFBIH TYCIHEMIH.

3epTTey OapbIChIHAA KUHATFAH OapIbIK AepekTep OyrarTanraH ¢ailin apKbLUIbl
KOPFaJIaThIHBIH KOHE 0aCTanKbl JEPEKTEp TEK 3ePTTEYIIIre FaHa KOJDKETIMI1 00NaThIHBIH
TYCIHEMIH.

3epTTeyaiH MaraH TikeJei maigacel 6oamaca Ja, alblHFaH aKnapat 3epTTeyIll MeH
O1TIM caylachIHBIH MamMaHapbiHa yiaap MeH Kei3aapabiH STEM nonaepine Kanait
KaThICAThIHBIH, COHBIMEH KaTap STEM monaepine CTyIeHTTepAiH KaThICYybIH
BIHTAJIAH/IBIPATHIH KOHE JICIpeTeTiH (aKTOpiap bl aHbIKTayFa CENTIriH TUrizeni. byn

akmapar o3 ke3eringe STEM canackiHa epiiep MeH oleNepaiH KbI3MET €TYiH apTThIPY
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CTpATETUsCHIH aHBIKTayFa KOMeKTece . MeH 3epTTey HOTHKENEPIHIH KOPBITHIHIBICHIH KaKEeT
OO0JIFaH JKaFJaii1a SJCKTPOHIBI OIITA APKBUIBI ajla alaThIHIBIFBIM/IBI TYCIHEMIH.
KATBICYUIbI KYKBIKTAPDBI: MeH 3epTTeyre KaTbICybIM €piKTi €KEHIH KoHE Ke3-KeTeH
YaKbITTa 3ePTTEY KYMBICBIHA KATBICY TypaJibl KeIICIMIMII Kepi KalTaphlIll, OFaH KAThICyIaH
0ac TapTybIMa KYKBIFBIM OapblH TYCiHEMIH. 3epTTeyre KaTbicyaaH 0ac TapTKaHbIM MEH
TypaJIbl MAUBIMIIBI MIKIp HIBIFApyFa ceOen 00IMaNThIHBIH TyCiHEMIH. TONTHIK TATKbLIAY
Ke3iHje KaHjai aa O0ip cypakrapra xkayan OepyieH 6ac TapTyFa KYKbIFbIM OapbIH TYCIHEMIH.
JlepeKTepiH caKTalyblH KAMTaMachl3 €Ty YIIiH 3epTTeyIii (POKYC TONTAFbI TAIKbUIAYTbI
JTMKTO(OHFA JKa3bIIl OTBIPATHIHBIH TYCIHEMiH. MEH 3epTTey )KYMBICBIHBIH HOTHKEIIEPI
FBUIBIMH-3€PTTEY MaKCaTTapbIH/Ia FaHA KOJIJIaHA aJIaThIH/IBIFBIH TYCIHEMIH.

BAMJIAHBIC AKITAPATBI: MeH sKypri3illin OTEIpFaH 3epTTey KYMbIChI, OHBIH TOPTIOI,
KayTi MEeH apThIKIIBUIBIKTAPhl TYpajibl CYpaKTapbiM HEMECE MIAFbIMBIM 00JIca, TOMEH/IET1
TyIFanapra xabapiacyra 0onaabl:

- Herisri 3eprreyun layneruspoBa Axmapanra, akmaral.dauletiyarova@nu.edu.kz,

+77074531050;
- MarucTpJiik 3epTTeyAiH FeUIbIMM XkeTekurici Haypun lyppanure,

naureen.durrani@nu.edu.kz;

- HazapOaeB YHUBEpCUTETIHIH FBUIBIMH-ITHKAIBIK KOMUTETIHE

gse researchcommittee@nu.edu.kz

MeH aTajMbIlI 3epTTEYyre KATHICY IIAPTTAPBIH OKbII, TYCIHAIM. MeH 3epTTeyre

KATbICYFa KeJiceMiH.

KatplcymbIHbIH aThI-KOHi:

Komsr: KyHi:
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®opma HHPOPMALIMOHHOTO COTJIacHsl CTyACHTa

}I, , Aar0 CBOC COorjiaCuc€ Ha y4aCTue

B MCCJICIOBAaHUU 10 U3YUYECHUIO I'CHJICPHBIX PA3IMUUid ydacTus ydauuxcsa 12 kiaccoB B
npeamerax STEM (Hayka, TEXHOJOTUH, HHKEHEPHS U MaTeMaTHKa). Sl MoHUMaro, 4To B
KaueCcTBE YYaCTHUKA UCCIEAOBAHUS, 1 IPUMY YIacTHE B OJTHOM OOCYXIeHHH B OKYyC-
rpymre. S moHuMaro, 4To o0CyKIeHue OyneT JIMThCS mpuMepHo 40 MUHYT U OyAeT
3amrcaHo Ha TUKTO(OH.

PUCKU U ITPEUMY HIECTBA: f noHuMaro, 4To NOTEHIIMAIbHBIX PUCKOB, CBSI3aHHBIX C
9TUM HCCIIEIOBAaHUEM, HET, TaK KaK MHE He OyAyT 3aJaHbl JeTMKATHBIE BOIIPOCHI U MOSI
JUYHOCTbH, KaK ¥ Ha3BaHHUE LIKOJBI, HE OyIyT packpbIThl. TeMm He MeHee, s MOHUMAl0, YTO €CTh
BEPOATHOCTH OMPEIEICHUS MOEH THYHOCTH JIFOJIbMHU, KOTOPbIE OYAYT y4acTBOBAaTh CO MHOM B
oOcyxaeHuu B pokyc-rpyme. S moHuMaro, 4TO Y aIMUHUCTPALIMA MOEH IIKOJIBI IOCTYIa K
JTaHHBIM He OyZIeT U, YTO 3T JIaHHbIe He OYAYT UCIOIb30BaThCS B KAUECTBE IIKOJIBHOMN
OLICHKH HJIU OLICHKH CHCTEMEL.

S moHumaro, 4To BCe JaHHBIe, COOpPAHHBIE BO BpeMs HCCIEA0BaHUs, OYAYT 3alUIIECHbI
B 3a0JIOKMPOBaHHOM (haiijie U, 4TO TOJIBKO HCCIIEI0BATENb OyIeT UMETh JOCTYI K IEPBUYHBIM
JIaHHBIM.

S noHumaro, 4to, AaKe €CIu AJi1 MEHSI HUKaKOW HEMOCPEICTBEHHOM BBITOJIBI OT
uccieI0BaHus He OyeT, moaydeHHas HHPopMaIus MOXET TTOMOYb KaK UCCIIEI0OBATENsIM, TaK
Y CIeIMaJucTaM B 00J1acTi 00pa30BaHUS JIYUIIIE TTOHATh, KAK MATBYUKH U JEBOYKH
BOBJIeUeHBI B TpeamMeTsl STEM, a Takke BBIICHHTH, UTO CTUMYJIUPYET U YTO OCIa0seT
BOBJICUCHHOCTh CTYA€HTOB B npeaMeTsl STEM, 4T0o MOKET MOTEHIMAIbHO ONPEAETUTh
CTpaTEruu JIJIs MOBBILICHHS BOBJIEYEHHOCTH MYKUHH U KE€HIUMH B Kapbepe STEM.

S moHuMaro, 4To, €CJIM MOKEJIato, 1 MOTY MOJYYUTh U3JI0KEHHUE PE3YJIbTATOB

HCCICO0BaHUs 11O BHCKTpOHHOfI mo4yTe.
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INPABA YYACTHMKOB: Sl nonnMaro, 4To MO€ y4acTHUE SBISIETCS JOOPOBOJBHBIM U UTO Y
MEHS €CTh IIPaBO O0TO3BaTh CBOE COIJIACHE U MPEKPATUTh YUacTHE B UCCIIEOBAaHUU B JI000€
Bpemsl. Sl moHuMaro, 4To MOM OTKa3 OT y4acTHs B UCCIEAOBAHUU HE CTAHET MPUYUHON
BBIHECEHHUS KaKOT0-THOO0 OLIEHOYHOTO CYX/IeHUs 000 MHE.

51 noHumaro, 4To Hccaea0BaTeNb OyIeT 3aUChIBaTh 00CYKIEHUE B TPYIINE Ha
TUKTO(OH, B LENSIX 00ECIeUeHUsI COXPAHHOCTH JIAaHHBIX. Sl MOHMUMAI0, UTO pe3yNIbTaThl
JTAHHOTO MCCIIEIOBAaHMS MOTYT ObITh HCIIOIb30BaHbl UCKIIOYUTEIHHO B HAYYHBIX IIEJIfX.
KOHTAKTHAS HH®OPMALMS. ‘I nonumaro, 4To B Ciiydyae BOSHUKHOBEHUS KaKHUX-
7100 BOMPOCOB MJIM KOMMEHTaPHUEB, 3aMEUaHUs WIIH KaT0Obl OTHOCUTEIBHO 3TOTO MPOEKTa
MO>KHO CBSI3aThCH C:

- IJaBHBIM UCCIIeOBaTeNeM JaHHOM paboThl, [laynetuspoBoit Akmapa,

akmaral.dauletiyarova@nu.edu.kz, +77074531050;

- Hay4yHBIM pyKoBojauTeneM uccienoBanus Haypun lyppanu,

naureen.durrani@nu.edu.kz;

- KOMHUTCTOM II0 9TUKC HHCTUTYHUOHAJIBbHBIX HCCIIeJOBaHUI Ha3ap6aeB

VHuBepcutera, gse_researchcommittee@nu.edu.kz

51 npoynTaJ U NPUHUMAIO YCIOBHS y4acTHs B 3TOM HccIeoBaHuN. S cornacen/

corjraCHa y4acTtBoBaThb B HCCJICIO0BaAaHUUA.

®UO yuyacTHHKA:

JlaTta moanucaHus:

IoxanyiicTa, COXpaHUTE KOMUIO 3TOM MOANMCAHHONW M TaTUPOBAHHOM (DOPMBI COTJIACHUS.
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Appendix B

Focus Group Discussion Guide
Title: Gender differences in Grade 12 students’ engagement in STEM subjects: A case study
of one specialized school in South Kazakhstan

Date:

Time:

Participants’ names:

[After introducing myself, | thank the participants for their agreement to participate in the
focus group discussion. | remind them of the purpose, significance, measure taken to ensure
their confidentiality and the approximate duration of the talk.]

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

permission, | start recording the discussion.]

Focus group discussion questions:

1. What is your reason for choosing biology/ physics?

2. What career do you want to pursue? Why?

3. How confident are you of your knowledge and skills in biology/ physics? What evidence
are you drawing on (e.g. grades, teacher appreciation)?

4. How would you describe your engagement in / with biology/ physics 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. Do you think girls/boys are treated differently or they behave differently in biology/

physics classroom? (e.g. teacher questions, assignment of leadership roles in classroom
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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/ physics?

7. What would make studying biology/ physics more enjoyable for you?

8. What would make studying biology/ physics more meaningful for you?

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

content of the discussion and participants to others.]
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@doKyC TONTarbl TAJIKbUIAY XaTTaMacChl
TakpIpbIObI: 12-chiHbIn OKyIIBLIAPbIHEIH STEM noHAepiHe KaThICYbIHAAFBI TCHACPIIK
aripipmambuibiKTap: OHTYCTIK Kazakcrangarsl Oip apHalbl MEKTEIITET 3epTTeY.

Kyni:

VY aKbITHI:

Katspicymbinapabiy ecimi:

[©3iM11 TaHBICTBHIPHIN OOJNFAHHAH KEiH, KaThICYIIbUIApFa (DOKYC-TONTHIH TANKbLIAybIHA
KaThICYFa KelliCKeH Iepl YIIIH anFbIc aiiTaMbIH. KaTbicyliblnapra 3epTTeyaiH MaKcaThIH,
MaHBI3/IbUIBIFBIH, OJAPABIH KYIHUSUIBIFBIH KAMTaMAachl3 €Ty YIIiH KaObUIJaHFaH [apanapisl
JKOHE TaJIKbUIAYy IbIH IaMaMEH Y3aKTBIFbIH €CKE CallaMblH. |

[Kateicymibinapan 3epTTeyre KaTbicyFa KeliciM (hOpMachiH OKBII, TaIKbLIayFa KaThICYFa
KEJICKEeH arJai1a Kol KOIObIH CYypaiiMbIH. MeH ollap/iaH TaJlKblIay/bl ayIuoFa xKa3yra

pP¥Kcar C¥paﬁMLIH. KaTBICYIJ_IBIJ'Iap,Z[BIH PY¥KCAaTbIMCH MCH TAJIKbLJIAyAbI Ka3y /bl 6aCTaﬁMBIH.]

DoKyc-TONTAFbI TATKBLIAYFA APHAJIFAH CYPaKTap

1. Cizntiy Onomnorus / pu3KKa MoHIH TaHIAybIHBI3AbIH ce0eli Hene?

2. Ci3 KaHJail MaHcaITeH aifHanbsIcyabl Kanaiicei3? He cebenTi?

3. Ci3 Guosorus / ¢pusmKa canachlHIAFbl OUTIMIHI3 OCH JaFAblIapbIHbI3Fa KAaHIATBIKTHI
cenimmici3? Ci3 MyHaail kayanTsl He HOpCere / KaHal Jomnesnaepre cyleHin 0epir OThIPChI3?
4. Cprapintarsl Ouosorust / ¢pusuka cabakTapbiHa KaThICYBIHBI3/IbI KATA CUTIATTANCHI3?
CBIHBINITaH THIC YaKBITTaFbI KATBICYIBI mIe? (KeHEeCTep, )KEeKe OKY YaKbIThI, cabaKKa KaThICy
HEMece ChIHBINTAFbI TOKIpUOEIepre KaTbicy, xobanapra KaTeicy/ )xayar 0epy Hemece

KOIIOACIIBUIBIK JKacayFa JTailblH 00JTy JKOHE T.0.)
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5. CizniH o¥bIHBI3IIA, KbI3JIApFa / Yinapra Oackalia KapbIM-KaTbIHAC jKacaiabl Ma HeMece
yiaap/ Kpizaap ouosorust/ pusznka cabakTapblHIa ©3/IEPiH ©3relle yCTaiapl Ma? (MbICaIbI,
MYFaJIIMHIH CYPaKTaphl, CHIHBINTAFbI KOIIOACIIBUIBIK POJIAEPl 001y, MyFaTiMHIH MaJlaKTaybl
JKOHE Kepi OaiiaHbIC; OKYIIbIIAPABIH KOITOACIIBLIBIK POJIi aTKapyFa JaibIH 00JIybl, HEMECe
CypakTap KOWBIII, IiKipTajgac 6actaysl koHE T.0.)

6. buonorust / pusnka moHAEPIH OKBIFAHA C13Te HE YHAMaN b1 ?

7. Cizre 6monorusiHel / (pU3MKaHbI OKBIN YHPEHY/I1 HE KaFbIMIIbI €Tep ei?

8. He Hopce OuonorusHbl / pU3uMKaHbl YHPEHYII €13 YIIIH HEFYPIIbIM MaFbIHAIIbI/ MAHBI3/IbI

eremi?

[MeH KaThICylIbUIapFa MiKipTanacka KaTbICKaHJaphl YIIIIH aJfbIC ailTaMbIH. MeH TaFbl 1a
ollap/iaH TalKbUIaYAbIH Ma3MYHBIH KOHE KAThICYIIbIIAp/Ibl OacKantapra xKapusiiaMayblH

CYpaiMBbIH. |
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[IpoTokon o6cyxaeHus B (hOKyC rpymie
Tema ucciaenoBanusi: ['enaepHblie pa3inurs B BOBJICUEHHOCTH ydyamuxcs 12 KiaccoB B
npeamMersl STEM: mpumMep oaHO#M crienrain3upoBanHoM 1mikosisl B FOxxHoMm Kazaxcrane.

MHara:

Bpewmsi:

HNmena Y4aCTHHUKOB:

84

[Hpe,I[CTaBI/IBH_II/ICB, s no6nar0ﬂapro Y4aCTHHUKOB 34 UX COIIaCHC YyHaCTBOBATH B 06CY)KI[€HI/I
B Q)OKYC-FPYHHC. S1 HamOMHIO UM O e, 3SHAYUMOCTHU, MEpax, IIPUHATBIX TJIA obecreyeHus

nux KOH(bI/I)IeHI_II/IaJ'ILHOCTI/I, no HpI/I6J'II/ISI/ITeJ'II>HOI71 IMPOAOJIDKUTCIIbHOCTH 6606,[[]:1.]

u

[41 mompoIry y4acCTHUKOB MPOYUTATh (popMy HHHOOPMHUPOBAHHOTO COTJIACHUS U MOJMUCATH €To,

€CJIM OHU COTJIACATCA YU4aCTBOBAThH B O6Cy>K,Z[eHI/II/I. A CIIpOIY Y HUX Pa3pCIICHUA HA

ayznuo3sanuch oocyxaeHus. C pa3pelieHns YIaCTHHUKOB sl HAYHY 3aIlHCh 00CYKICHHSL. |

Bonpocs! 1ist 00cyxaeHns B pOKyc-rpynmnax

1. KakoBa Bamia mpuuuHa BbiOOpa npeaMeTa Ouoaoruu/pusnxu?

2. Kakoii kappepoli Bbl XoTuTe 3aHUMAaThCs? [louemy?

3. HackonbKo BBl yBepeHBI B CBOMX 3HAHUSAX U HaBbIKax B obsiactu 6nonorun/puszuku? Ha
YTO/KaKHue JI0Ka3aTeIhCTBA BBl OMMUPAETECH?

4. Kaxk 65l BbI OnMcalii CBOE ydacTue Ha ypoKax OHooruu/(pu3nku B kiacce? A Kak HacueT
BHEKJIACCHOTO BpeMeHH? (IT0/ICKa3KH, BpeMsl MH/IMBUyaIbHOTO0 00Y4YEeHHUsI, yyacTue B
3aHATUAX WIN SKCIIEPUMEHTaX B KJIacce U T. [ .; TOTOBHOCTh OTBEUYaTh WJIM PYKOBOJIUTH
MIPOEKTaMU U T. ]I.)

5. Kak BBl gymaeTre, OTHOCATCS JIM K JIEBOYKaM / MaJbuMKaM M0-pPa3HOMY WU BEIyT JIU OHU

ce0s mo-pa3HOMY B Ki1acce ouosioruu / Gu3uku? (Hampumep, BOMPOCH yUUTEIIS,
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pacrpezielieHue pyKOBOISIIUX POJICH B KiTacce, MOXBaia yUuTeNsl 1 00paTHas CBSI3b;

yUamuics 100poBoJbLHO OTBeUaeT/OepeT Ha ce0sl PYKOBOISIIYIO POJIb MM HAYUHACT
3aJ1aBaTh BOMPOC/IUCKYCCHUIO U T.]I.)

6. Uto BaM He HPaBUTCS B M3YYCHUH OUOIOTHUH/DU3UKH?

7. Yto caenano Obl/caenaer udydyeHue 6uosoruu/hpu3uKu 0osiee MpUsATHBIM IS Bac?

8. Urto cienaino Obl/cenaet u3ydeHue OnMoaorun/pu3nKu 0ojiee 3HaYUMbIM 171 Bac?

[41 moGnarofapio y4acTHUKOB 3a y4acTHe B 00CYyx/1eHuU. S erie pa3 Mmomnpoury ux He

PaCKpPbIBATh COACPIKAHUC 06CY)KI[CHI/I$I " YUaCTHHUKOB JPYIr'UM J'II/ILIaM.]



GENDER DIFFERENCES IN STUDENT ENGAGEMENT 86

Appendix C
Information Letter for Recruiting Participants
Dear Participant!

| am Akmaral Dauletiyarova, a Master’s degree student at Nazarbayev University. I
am going to conduct research about gender differences of Grade 12 students’ engagement in
STEM (Science, Technology, Engineering, and Mathematics) subjects. | 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.

You will participate in focus group discussion which will take approximately 40
minutes. Only your gender and the subject of choice (biology or physics) 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 setting.

Any information that is obtained during this study will be kept confidential to the full
extent possible. All efforts, within reason, will be made to keep your personal information in
your research record confidential. All the participants will be assigned pseudonyms, and only
the researcher will have access to the records and collected data. The personal computer of the
researcher will be protected with a password. The data collected will not be used to evaluate
your performance at school or as a system assessment.

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.

If you want to participate in this study or have any questions regarding this project,

please contact me via email or telephone number written below.

Email: akmaral.dauletiyarova@nu.edu.kz Tel. number: +77074531050
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Kypmerti Karpicymbi!

Men, Hayremusposa Axmapan, HazapbaeB YHuBepcuteTiHiH Maructpantsl, STEM
(FBUTBIM, TEXHOJIOTHS, UHKEHEPUS KOHE MaTeMaTHKa) MOH IepiHe 12-ChIHBII OKYIIbIIAPbIHBIH
KATBICYBIHJIAFbl TEHIEPIIIK albIpMaIIbUIBIKTAP TYPaJIbl 3epTTEY KYprisreni xkarbipMbid. Ciz/l
OCBI 3epTTEyTe KaThICyFa MaKblpaMbIH, ce0e01 Ci3iH ToxXIpuOeHi3 0eH 0Chl Macese OOHbIHITA
MIKIPiHi3 TaKBIPBINTHI TEPEH 3EPTTEY YILIH 6T Mai aIbl 00Iabl.

Ci3 mamamen 40 MUHYTTBI KYPalThIH (JOKYC-TONTHIH TaJIKbLIAybIHA KATHICACHI3.
Kunanran gepexrepi Tanaay 6apbIChIHA TEK Ci3/1H KbIHBICBIHBI3 OCH TaHAAy MOHIHI3
(Ouonorus HeMece pU3MKa) KOMIIUTIKKE MaIiM 0oJaabl. bapiblk KaTbICylIbUIapaaH e3AepiHiH
JKoHe 0acKa KaThICYIIbLIAP/IbIH aThI-KOHIH EHIKIMIe KapusiiaMay cypajajbl, ajaiia TONThIK
JKarJaia KYUsIIbUIBIKTBIH CaKTalIMay Kayri 6ap.

Ocbl 3epTTey OapbIChIHAA ANbIHFAH OapibIK aKMapaT MYMKIHJITIHIIE KYIHs OOJIbIIT
Kanajapl. 3epTTey kaz0anapbelHa Ci3/IiH KeKe aKmapaThIHBI3bIH KYTUSIIBIFBIH CaKTay YII1H
OapibIK MIapanap xacanajsl, 6ipak TONTHIK XKaFJaiia TOMBIK KYMHSUIBUIBIKKA KeTIIiK
Oepinmeiiai. bapablk KaTelcyliblIapra JaKan aTTap Oepiin, a3banap MeH KUHAJIFaH
MOJIIMETTEp TEK 3epPTTEYIIire FaHa KOJKeTIMI1 0oJaibl. 3epTTEYILiHIH jKeKe KOMITbIOTepi
Kynusice30eH (mapoib) KopranaTbiH Oomnaibl. JKuHamFaH 1epekTep MEKTenTer! yarepiMai
Oaranay YIIiH HEMece XyieH1 Oaranay YUIiH naiaagaHbUIMaiibl.

Ci3ziH OoCBI 3epTTeyre KaThICYbIHBI3 €pIKTI TypAe Oosbin Tadblnansl. Erep seprreyre
KaTBICyFa KelliciM Oepiiice, 0JlaH Ke3 KeITeH yakpITTa 0ac TapTyra 6onassl. Ci3 keioip
CypakTapra )xayar 0epy/ieH 0ac TapTyFa KYKbIFBIHBI3 Oap.

Erep cizae ocel s)x00ara KaTbICyFa TUIEK OUTIIPCEHI3 HEMECE 3ePTTeYTe KaThICThI
CypaKTapbIHbI3 00JIca, MaFaH TOMEH]Ie KOPCETIITEH JIEKTPOHIBIK MOIITa HeMece TeleoH
HOMIp1 apKbUIbI Xa0apJIacybIHBI3Fa 00JIATIbI.

Dnexrponsl momra: akmaral.dauletiyarova@nu.edu.kz  Tenedon nemipi: +77074531050
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VYBaxkaemblil Y4yacTHUK!

A, Jlayrnemuaposa Akmapan, cTyaeHT Maructpatypsl B HazapbaeB YHuBepcurere,
coOuparoch MPOBECTH UCCIIEIOBAHUE O TeHJEPHBIX PA3INUUAX y4acTus ydaumxcs 12 kiaccos
B npeameTax STEM (Hayka, TEXHOJIOTUH, MH)KEHEPHs U MaTemaTuka). S npuriamato Bac
MPUHSTH YYacTUE B IaHHOM HMCCJIEI0BaHUH, IIOTOMY YTO Balll ONBIT U MHEHHE 10 3TOMY
BONPOCY OYIyT OUEHb MOJIE3HBI 7S YIITyOJIEHHOTO U3YYEeHUS TEMBI.

Br1 Oyzere yuacTBOBaTh B 00CYX)AeHUH B (DOKyC-TpyIiie, KOTopoe 3aiiMeT okoio 40
MuHYT. ToabKO Balll MO U MpeAMeET BbiOopa (Orosorus win ¢pusnka) OyayT pacKpbIThI B
X0JIe aHalln3a COOpaHHBIX JIaHHBIX. BceX yuacTHUKOB MOMPOCAT HE UACHTU(DUIIUPOBATE CEOsI
U IPYTUX, HO €CTh PUCK HAPYIIECHUS KOH(PUACHIINATHHOCTH B TPYIIIOBOM 00CTaHOBKE.

JIro6ast undopmarusi, moyueHHasi B X0J€ 3TOT0 HCCeI0BaHus, OyIeT 0CTaBaThCs
KOH(UICHIIMATBFHON B MAKCUMAIIbHO BO3MOKHOM cTeneHu. byayT npeanpuHsTh Bce
pa3yMHbIE YCUIIHS JIJIsl COXpaHeHUsl KOHGUICHIIMATbHOCTH Ballle THYHON HHPOpMAIIIH B
3aMKCsIX UCCIIEIOBAHUS, HO MOJIHAsA KOH(UIEHIIMATLHOCTD B TPYNIIOBOM 0OCTaHOBKE HE
MO3KeT OBITh TapaHTHpOBaHa. BceM yuacTHUKaM OyAyT MPUCBOEHBI ICEBJOHUMBI, U TOJIBKO
ucclenoBaTens OyaeT UMETh JOCTYI K 3alHUCIM U COOpaHHBIM JaHHBIM. [lepcoHanbHBIN
KOMITbIOTEp HCCIleioBaTelIs OyAeT 3ammulieH napojaem. CoopaHHbIe JaHHbIE He OyyT
MCIIOJIb30BATHCA VISl OLICHKH Balllel yCTIEBAEMOCTH B IIKOJIE UIIU JJI OLEHKH CHCTEMBI.
Barie yyactue B 3TOM HCCIIEIOBaHUHU SIBJISIETCS CTPOTO 10OPOBOJIBHBIM, U €CIIU JaHO
corjiacue Ha y4acTHhe, OHO MOKeT ObITh OTO3BaHO B JIt000€e Bpems 0e3 yiiepoa. Bel umeere
MIPaBO OTKA3aThCs OTBEYATh HA KOHKPETHBIE BOIPOCHI.

Ecnu BbI XOTHTE yyacTBOBaTh B IaHHOM HMCCJIEI0BAaHUU WM y BaC €CTh KaKkue-110o
BOIIPOCHI OTHOCUTEIBHO 3TOT0 MPOEKTA, MOKAITYICTa, CBSHKUTECH CO MHOM MO 3JIEKTPOHHOM
MOYTE WK IO HOMepY TeJedoHa, KOTOPBIN HAITUCAH HUXKE.

Dnexrtponnas moura: akmaral.dauletiyarova@nu.edu.kz  Homep tenedona: +77074531050
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Codes

Sub-themes

Salient themes

o relative ease of the subject

e no need to memorize definitions

e more opportunities/ grants with Physics
e interestingness of the subject

e good knowledge and skills

e self-confidence in one’s knowledge and skills in
STEM

not very active in high school

no frequent discussions

Student
engagement in
STEM subjects

active participation in some topics

level/ skill dependence on topics
participation depends on topic

participation depends on the interest
participation depends on the relation to future
studies

e teachers’ methodology, exposition, close
monitoring of students’ expressions to gauge their
interest

o preference for theories

o preference for applied knowledge

The fluidity of
student
engagement in
STEM

e Dboys’ participation in out of classroom activities
o different level of engagement (boys are more
active)

boys’ high level of involvement

girls’ lower level of involvement

lack of self-confidence (boys)

girls’ higher competence

different way of perceiving information
different norms of behavior as a student
different way of doing tasks

Gender and
student
engagement in
STEM

family influence in choosing physics for girls
(family, husband)

fear of choosing technical specialties for girls
discrimination by gender

gender stereotypes

gender differences in choosing subjects

Gendered
cultural
norms

girls are under pressure to comply to teachers’
instructions;

e higher expectations from girls to do homework
e treating boys and girls differently (by teachers)

Gendered
classroom
norms

e has relation to future profession
no relation with future profession
o utility for future studies/career

The
perceived
utility for

Reasons for
gender
differences in
student
engagement in
STEM
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e choosing STEM-related fields (IT)
e choosing non STEM-related careers (Economics,
Tourism, International Relations, Finance)

future studies
and career

e need for competitions

e competition increases achievements and
engagement

e collaboration increases engagement and interest
more practical work

more physics problems

more laboratory experiments

effective use of problem-solving

Strategies that
might enhance
student
engagement in
STEM




