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Abstract
Exploring Teachers’ Perceptions of Translanguaging and Technology in English-

Medium STEM classrooms in Kazakhstani Secondary Schools

This study examines the role of translanguaging and technology in English-medium
STEM (EMI-STEM) classrooms in Kazakhstan, where multilingual education is expanding
rapidly. As EMI becomes a national priority in secondary schools, teachers face challenges
related to students’ diverse language backgrounds, unequal access to digital tools, and lack of
institutional guidance on multilingual pedagogy. This study argues that while translanguaging
and technology are both commonly used by teachers in EMI-STEM classrooms in
Kazakhstan, they are rarely integrated in a cohesive pedagogical approach. Their separation,
both in practice and in policy, limits their full potential to enhance student engagement,
deepen content understanding, and support equitable multilingual education. To analyze this
disconnect, the study applies the Technological Pedagogical Content Knowledge (TPACK)
framework, adapted to include translanguaging, as a lens to examine how teachers balance
language, technology, and content in multilingual STEM settings. The study is guided by the
following questions: (1) How do teachers experience EMI-STEM teaching in multilingual
contexts? (2) What challenges and opportunities do they encounter? (3) How do they use
translanguaging and technology to promote student engagement to improve academic
outcomes? Using a qualitative phenomenological design, the study involved 6 private
secondary school STEM teachers across four schools in Astana: a STEM-focused school, a
tech-focused school, an IB school, and an international school. Data were collected through
semi-structured interviews and classroom observations, then analyzed using thematic coding.
The findings reveal that while teachers often rely on translanguaging to scaffold STEM
content and support student understanding, this practice remains informal and is not reflected

in policy or assessment practices, which remain largely monolingual. Technology is widely



vii

used to support content delivery and student engagement, but it is rarely aligned with
multilingual teaching practices. The study offers practical implications for EMI-STEM
policy, teacher training, and curriculum design. Additionally, it contributes theoretically by
suggesting that explicitly embedding translanguaging within the TPACK model would
strengthen its relevance and applicability in multilingual education systems such as

Kazakhstan’s.

Keywords: EMI, STEM, translanguaging, teachers’ perceptions of translanguaging,

translanguaging use, multilingual education, TPACK framework, technology in education
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AHaaTna
Ka3zakcTanablK opTa MeKTenTep/ae aFbLIMbIH TiliHae oKbITaThiH STEM-

ChIHBINITApAA M¥Fa.]'liM}]ep)]il{ TPAHCJIMHIBU3M MEH TCXHOJOIUsJIApAbI naﬁ)la.naﬂybm

Ka0bL1/1aybIH 3epTTEY

By 3eprrey kentinai 6iiM 6epy KapKbIHABI TaMBbIIl Keie xaTtkan Kazakcran
MEKTETTePIH/Ie aFbUIIIBIH TUTIH/IE XKapaThUTbICTaHY-FhUIBIMU UK oHepiH (EMI-STEM)
OKBITY/IaFbl TPAHCITUHTBH3M MEH TEXHOJIOTUSUTAPBIH POITIH KapacThIPaibl. AFBIIIIBIH
tiniage okpITy (EMI) opta OutiM Oepy xyiecinie YITTHIK OaChIMIBIKKA allHAIFaHIBIKTaH,
MyFaTIMJIEp OKYIIBUTAPIBIH OPTYPIIl TULIIK ToXKipubenepiMeH, udpIiblK Kypaigapra TeH
eMec KOJI )KeTIMIUTIKIICH JKOHE KO TUI/1 MeJaroruka OoMbIHIIIA HHCTUTYIIHOHAIIBIK
HYCKaYJIBIKTBIH 00JIMaybIMEH OaiJIaHbICTHI KUBIHJIBIKTapFa Tar 00Jyaa. 3epTTeyIiH
MakcaTbl-opTa MekTen myFainiMaepiaig EMI-STEM okpITybIHA TPAaHCIMHTBU3M MEH
TEXHOJIOTUSIHBI Kajlail KaObUTIAaNTHIHBIH KOHE €HT13€TIHIH KoHEe OYJI CTpaTerusIapablH
OKYIIBLTAP/IIH KaTHICYbl MEH OKY MPOIIECiHE Kajai ocep eTeTiHIH 3epTTey. by 3eprrey
TPACK (TexHOIOTHSsIIBIK-TIeJarOrnKaIbIK-Ma3MYH IbIK OUTIM/IEp) MOICITIH MMaiiaaaaHa
OTBIPBII, TPAHCIMHTBIU3M MEH TEXHOJIOTUsIIap/IbIH KoOiHEe mapasuienb TYpAe iCKe
aCBIPBUIATBHIHBIH KOPCETe 11, OYJI )KaH-)KaKThl KOCIOU JaMy KaKETTUIIrH KepceTeai. 3epTTey
keneci cypakTapra Heriznennui: (1) Myranimaep kenrtinai opraga EMI Herizinaeri OKbITYIbI
Kanail kabpuinaiapl? (2) Onap KaHAali KUBIHABIKTAD MEH MYMKIHAIKTepre Tan 6onaasi? (3)
Omnap oxymibIIapA6IH OENICEHAUTINH apTTHIPHII, aKaIEMHUSIIBIK KETICTIKTEePIH jKaKcapTy YIIiH
TpPaHCIAHTBU3M MEH TeXHOJOTUSHBI Kanai KonnaHaabl? Camansl peHOMEHOJIOTUSITBIK
3epTTey dAici aschIHAa OyI1 )KYMbICKa ACTaHaJa OpHalacKaH TepT MekTenteH — STEM
OarpITHIHAAFEI MeKTeT, |B MekTeb1 xoHe XanbIikapanblik MekTenTeH antel STEM moHiHiH
MyFamiMi KaTbICThI. [lepekTep skapThliail KypeUTbIMIAIFaH cyxOaTTap MeH cabak

6aKLIJ'IayJ'IapLI APKbUILI )KUHAJIBIT, COAaH KeHiH TAKBIPBINITBIK KOATAYAbI KOJIIAHY apKbLIbI



tanganasl. Hotnoxenep kepcetkenneit, myranimaep STEM ma3myHbIH OekiTy jkoHE
OKYIIBUIAP/IBIH TYCIHITIH KOJIAAY YIIiH 0acKa Tire aynapyra >kui )KYTriHreHiMeH, Oyt
TOXIprOe o111 ie OefipecMu OOJIBINT KalTy/1a skoHe OLTIM Oepy casicaThl MeH Oaralay KyheciHe
KepiHic Tanmaiapl, omap oii ae 6ip Tt 6obin Kara 6eperi. TexHoIorusiap Ma3MyH IbI
KETKi3y MEH OKYIIBLIAPAbIH KbI3BIFYIIBIIBIFBIH apTTHIPY YIIIH KeHIHEH KOJAaHbUIFaHbIMEH,
oJIap KOITUIII OKBITY TOKiprOeciMeH cUpek yiracansl. AJbiaFaH HoTkenep EMI-STEM
casicaThbl, MyFaTIMJIEp/Il Aasipiiay sKOHE OKY OarapiiaMaliapbiH 931pJiey YIIiH MPaKTHUKAIBIK
MaHbI3bl. CoHbIMEH KaTap, o1 TpaHcauHrBu3MIl TPACK monenine Tikeneil HHTerpauusiay
OHBIH Ka3aKCTaH/IBIK CHSIKTHI KOT TUIII OUTIM Oepy sKylenepin/ie 03eKTUIIr: MeH

KOJIIaHBUTYBIH apTThIpabl A€t 00JKai OTBIPBII, TEOPUSUIBIK YIIEC KOCAb.

Tytiinoi co30ep: EMI, STEM, TpaHCIMHTBH3M, MYFaTIMACP/IIH TPAHCITMHTBU3M/II
KaObU11ayhl, TPAHCIUHTBU3MII NTakanany, kentiidi outiM, TPACK monemi, binim 6epyneri

TEXHOJIOTHAJIAp.



AHHOTAUA
HN3yyeHue BOCTIPUATHS YYUTEISIMH MCNIO0JIb30BAHUS TPAHCIUHIBU3MA M TEXHOJIOTHIl B
STEM-knaccax ¢ npenojaBaHueM Ha aHTJIMIICKOM SI3bIKE B CPEIHUX IIKOJIAX

Ka3zaxcrana

JlaHHOE MCCIIeIOBaHNE PACCMATPUBACT POJIb TPAHCIMHTBH3MA U TEXHOJIOTHH B
MIpenojaBaHuM MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIa HA aHTJIMHCKOM si3bike (EMI-
STEM) B mikosiax Kazaxcrana, rJie MHOTOSI3BIYHOE 00pa30BaHUE CTPEMUTEIIEHO Pa3BUBACTCS.
[Tockonbky, npenosaBanue Ha anraviickoM (EMI) ctaHoBHUTCS HalTMOHATIBHBIM TPUOPUTETOM
B CPEJHHX IITKOJIAX, YIUTENSI CTATKUBAIOTCS C MPOOJIEMaMH, CBS3aHHBIMHU C Pa3HBIM
SI3BIKOBBIM OTIBITOM YUYAIIUXCS, HEPABHBIM JOCTYIIOM K II(POBBIM HHCTPYMEHTAM U
OTCYTCTBHEM MHCTHTYIIMOHAILHOTO PYKOBOJICTBA TI0 MHOTOSI3BIYHOM Tiearoruke. Llems
UCCIIEIOBAHUS - U3YUUTh, KaK YUUTENS] CPEAHUX HIKOJI BOCIPUHUMAIOT U BHEAPSIOT
TPAHCIMHTBU3M M TexHoJIoTHH B o0ydueHue EMI-STEM, u kak 3T cTpareruu BIUsiOT Ha
BOBJICUEHHOCTb YUYaIIUXCs U Ipolecc o0ydenus. B nccnenoBanny ucnoap3yercs MoJeib
TPACK (Moenb TeXHOJOTHYECKO-TTEAarOrHueCKO-COAePKATeIbHbIX 3HAHHH), 4TOOBI
M0Ka3aTh, YTO MEPEBOJI HA APYrO SI3BIK U TEXHOJIOTHH YaCTO BHEAPAIOTCS MapaljiesIbHO, YTO
MOYEPKUBAET HEOOXOAUMOCTH KOMILIEKCHOTO MPOQeCCHOHAIBHOrO pa3BuTus. B xoze
uccienoBaHus ObUIM 3a1aHbl cienyromue Bonpocs: (1) Kak npenonaBareny BOCIpUHUMAIOT
npenogaBanue Ha ocHoBe EMI B mHOTOs13p19HOM KOHTEKCTE? (2) C KAaKUMU TPYIHOCTSIMH U
BO3MOXHOCTSIMU OHHU cTasikuBatoTcs? (3) Kak oHM UCTIONB3YIOT TPAHCIMHTBUZM U
TEXHOJIOTUH JUIS TOBBIIIEHHUS BOBJICUEHHOCTH YYaIIUXCS U YITYYLIeHUs aKaJeMUYeCKUX
pe3ynbTatoB? B pamkax KaueCTBEHHOTO (P€HOMEHOJIOTMUYECKOT0 MOIX0/1a B UCCIIEJOBAHUU
NpHUHsUIK yyacTre 6 mpemnoaaBareneit STEM-aucuuninme cpeaHeit KoIbI U3 YeThIPEX KO
HIKOJIBI, crienuanusupyroeiics Ha STEM, mkonsl 1B 1 Mexx1yHapo1HOM IKOJBI,

pacroyiokeHHbIX B AcTtaHe. JlaHHbIe ObLTH COOpaHbI C MOMOIIBIO MOJTYCTPYKTYPHUPOBAHHBIX
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MHTEPBBIO U HAOIIIOJICHUH B KJIacce, a 3aTeM MPOAHATM3UPOBAHBI C NCTIOJIb30BAHUEM
TEMaTUYECKOIro KoaupoBaHus. [loaydyeHHbIE pe3ybTaThl OKA3bIBAIOT, YTO, XOTS YUUTEISA
9acTO MOJIAraloTCs Ha MIEPEBOJ] HA IPYroH S3bIK s 3aKperuicHus coaepxkanust STEM u
MOJIICP>KKH MOHUMaHHSI YYaIlMMUCS, 9Ta MPAKTHKA 0CTAeTCs He(hOPMAIBHOW U HE
oTpaxkaercs B 00pa30BaTEIbHOM MOJIUTUKE U OLICHUBAHUU, KOTOPBIE NO-NPEKHEMY OCTAIOTCS
B OCHOBHOM OJIHOSI3BIYHBIMU. TE€XHOJIOTUN MIMPOKO UCHOJIB3YIOTCS ISl OAJEPHKKU
MIPEIOCTABJICHNS KOHTEHTA U BOBJIEUEHUS CTYEHTOB, HO OHHU PEIKO COUETAIOTCS C
MIPaKTUKON MHOTOs3bIYHOTO 00yueHus. VMccnenoBanrue nMeeT npakTHYecKoe 3HaUE€HUE /1715
noymtuku EMI-STEM, moaroToBku yaurenei u pa3paboTku ydeOHbIX TporpamMm. Kpome
TOT0, OHO BHOCUT TEOPETUYECKUI BKJIaJ, Ipeanoaras, 4To IpsMoe HHTErpUpOBaHHe
TpaHciureuzMa B Mojieb | PACK TOBBICHT ee akTyalbHOCTh H IPUMEHHUMOCTD B

MHOT'OA3BIYHBIX CUCTEMAX 06p330BaHI/I$I, Takux kak KazaxcraHckas.

Tytiinoi co30ep: EMI, STEM, TpancnuHrBU3M, BOCIIpUATHE TPAHCIUHTBU3MA
YUUTEISIMU, HCIIOJIF30BAaHUE TPAHCIUHIBU3Ma, MHOTOSI3bIYHOE 00pa30BaHKe, MOJICITh

TPACK, TexHomoruu B 00pa3oBaHUU.
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Chapter 1: Introduction
Background of the Study

The integration of English Medium Instruction (EMI) within STEM education in
Kazakhstani schools has significantly grown, aligning with global educational trends and
reflecting Kazakhstan's multilingual environment. There could be several reasons for this
increased interest in EMI-STEM in Kazakhstan. Firstly, learning in an EMI setting helps
students develop their identity as English language users, aligning with academic,
professional, and intercultural advantages (Manan et al., 2023). Secondly, through this
integrated approach, students develop a competitive edge by gaining access to global
scientific data and research. In 2008, EMI-STEM education has been implemented in
select schools, such as Nazarbayev Intellectual Schools (NIS) and Bilim Innovation
Lyceums (BILs), where students study integrated science subjects in English
(Karabassova, 2020; Shamshidinova et al., 2014). Typically, admission to these schools is
competitive, requiring high levels of language proficiency and content knowledge.
Consequently, the methodologies applied in NIS and BILs are challenging to implement in
schools with more diverse student backgrounds.

Another obstacle to the implementation of EMI-STEM more widely across
Kazakhstan is that teachers need advanced language proficiency and an effective teaching
methodology to ensure students’ comprehension and engagement. The absence of a
consistent methodological framework for teaching STEM subjects in English often leads to
increased stress and impacts teaching quality (Seitzhanova et al., 2015). This
phenomenological study will thus explore teachers’ experiences and perspectives on EMI-
STEM education in Kazakhstani private secondary schools.

Specifically, the study aims to understand whether the use of technology and

translanguaging in EMI-STEM classrooms, guided by an adapted TPACK framework,



enhances teaching effectiveness and facilitates student academic performance. The
TPACK framework highlights the interplay between teachers’ technological, pedagogical,
and content knowledge and examines how these domains interact to support effective
teaching (Koehler et al., 2013). In this context, translanguaging will be explored as a
component of pedagogical and content knowledge, integrated within the TPACK model.
This study will consider technology and translanguaging as separate yet complementary
strategies, rather than investigating their direct relationship, to better understand how these
approaches individually contribute to EMI-STEM instruction from the teachers'
perspectives.
Main Concepts in the Study

This study examines the core concepts surrounding EMI-STEM education within
Kazakhstan's multilingual educational framework, focusing on translanguaging practices
and the challenges of implementing EMI. Introduced as part of Kazakhstan’s "Trilingual
Policy" in 2007, EMI aims to foster multilingualism by integrating Kazakh, Russian, and
English as instructional languages across various subjects, especially in STEM disciplines.
Translanguaging, which involves alternating between these languages, is a key strategy
used by teachers to support students' comprehension by explaining complex concepts in
their native languages, thereby fostering a more inclusive learning environment. Despite its
potential benefits, EMI faces challenges, including limited teacher training in English
proficiency, insufficient resources, and the complexities of managing a multilingual
classroom. While teachers and students highlight these challenges, they also recognize
EMI's value in providing access to global knowledge, career opportunities, and valuable
language skills.

The study further explores the integration of translanguaging and technology in

EMI-STEM classrooms within Kazakhstani schools, aligning with global educational



trends. Although the Ministry of Education and Science of the RK implemented EMI in
specialized schools like Nazarbayev Intellectual Schools (NIS) and Bilim-Innovation
Lyceums (BIL), existing research predominantly focuses on these specialized institutions,
which enroll students through competitive exams assessing both English proficiency and
content knowledge. Limited research has been conducted on non-specialized schools that
offer EMI-STEM education without such competitive entry requirements. Additionally,
teachers in these schools face unique challenges, such as accommodating diverse academic
and linguistic abilities, adapting to cultural differences, and dealing with limited pre-
service training or methodological resources (Hajar et al., 2023; Karabassova & Isidro,
2023).

Understanding the experiences of these teachers is crucial for comprehending how
EMI affects various learning communities. Teacher perceptions directly influence
classroom practices, shaping students' learning outcomes. While some teachers note
improvements in students' English proficiency and future opportunities, they express
concerns about the effectiveness of EMI implementation, particularly regarding motivation
and competence among both students and teachers. Research on EMI in STEM at the
primary and secondary school levels remains limited, underscoring the need for a
phenomenological exploration of these concepts from practitioners’ viewpoints.

Therefore, this study aims to explore the benefits and challenges of implementing
EMI in STEM education within Kazakhstani lower secondary schools, focusing
specifically on teachers' perspectives. Using a phenomenological qualitative approach, it
seeks to uncover the obstacles and opportunities teachers encounter in their classrooms,
investigating how they perceive EMI's impact on student engagement and academic

outcomes, particularly regarding the integration of translanguaging and technology.



EMI in Kazakhstan

English as the major language of instruction in a wide range of disciplines is
known as English Medium Instruction (EMI), and it is a type of education that is used in
both multilingual and primarily English-speaking areas. EMI involves using English as the
language of instruction for subjects such as science, mathematics, geography, and
medicine (Dearden, 2014) in regions where English is not the first language of the majority
population (Macaro, 2018). In Kazakhstan, EMI was introduced in 2007 as part of the
“Trilingual Policy”, which promotes the teaching of subjects in Kazakh, Russian, and
English (Karabassova, 2020). This policy aimed at integrating Kazakhstan into the global
educational landscape by fostering multilingual proficiency among students. As a further
step toward internationalization, Kazakhstan joined the Bologna Process in 2010, aligning
its educational framework with European standards. This move facilitated academic
mobility and the development of new programs, solidifying the role of EMI in higher
education (Manan et al., 2023).
STEM Education and Approaches

Furthermore, the introduction of Content and Language Integrated Learning
(CLIL) in secondary education followed these developments, driven by the government's
desire to improve the quality of education in STEM fields and equip students with English-
language proficiency. The State Program for Education Development of the Republic of
Kazakhstan for 2011-2020 stipulates that English must be taught as a foreign language in
addition to being a medium of instruction for content topics (Maximova, 2020). CLIL was
seen as a way to harmonize the teaching of both content and language, allowing students to
access global scientific knowledge while mastering a second or third language. It required
teachers to have specific language proficiency in the scientific field as well. However, the

adoption of CLIL has been met with various challenges, including the need for improved



teacher training and the creation of localized pedagogical frameworks that address the
unique linguistic and cultural context of Kazakhstan (Bedeker et al., 2023). Teachers in
Kazakhstan have had to reconcile traditional Soviet pedagogical methods with new,
constructivist approaches required by CLIL, often navigating complex linguistic
environments where translanguaging between Kazakh, Russian, and English plays a
critical role in student comprehension (Bedeker et al., 2023; Karabassova, 2020;
Karabassova & Isidro, 2023).
CLIL: Challenges and Benefits

This section draws on key concepts such as translanguaging, English Medium
Instruction (EMI), and technology integration in STEM education, each of which plays a
critical role in understanding how multilingual classrooms function in the Kazakhstani
context. Regarding the teachers’ perspectives, Maximova (2020) explored the perceptions
that graduates from pedagogical institutions with a multilingual track have about pre-
service training and the challenges they face in CLIL classrooms in specialized schools,
namely NIS, BIL, Daryn, and other pilot and mainstream schools. The broad research
identified teachers’ perceptions regarding the importance of CLIL-specific training,
internship opportunities, higher salary for EMI teachers, and language skills development.
However, EMI through CLIL was also challenging due to the lower English competence
of staff in pre-service trainings, which also contributed to the participants’ lower language
acquisition. Additionally, it was challenging for students to acquire the content through the
foreign language and to establish a language environment due to a lack of materials and
resources in English.

Regarding students’ perspectives, comparative research conducted by Hajar et al.
(2023) focused on students’ perceptions from specific-purpose schools, particularly BIL,

revealed contrasting findings. In BIL, EMI was privileged, with students benefiting from



access to global knowledge and literature, as well as opportunities for developing speaking
skills. Moreover, BIL’s students found EMI beneficial as it provides access to world
knowledge and literature, as well as developed their speaking skills. Notably, BIL’s
students have reliable and accessible resources in English, local and foreign teachers fluent
in English, and skilled in translanguaging and code-switching. Overall, almost all targeted
studies emphasized that the intentions to choose to study in EMI integrated schools are
high due to career opportunities (Manan et al., 2023), access to prestigious institutions
(Maximova, 2020), and a rich language environment (Hajar et al., 2023).
Translanguaging in STEM

The concepts of code-switching and translanguaging are highly pertinent in
multilingual countries like Kazakhstan, where the official language and languages of
communication vary. The English term “translanguaging” originated from the Welsh term
“trawsieithu,” coined by Cen Williams, and was initially conceived as a deliberate cross-
curricular approach for integrating two languages within the same lesson. This term was
later translated into English as “translanguaging” (Conteh, 2018, p. 3). On the other hand,
code-switching was introduced as a practice of “producing discourses which, in the same
conversational turn or in consecutive turns, include morphemes from two or more of the
varieties in their linguistic repertoire” (Myers-Scotton, 2017, p. 232).

Ina CLIL setting in Kazakhstan, where science and math are taught in English,
translanguaging is a useful strategy for filling in gaps in language ability and topic
comprehension. Instructors might facilitate deeper engagement with the content by
purposefully explaining complex concepts to students in their L1 (Kazakh or Russian)
before switching back to English. According to Bedeker et al. (2023), this adaptable
language use is an essential part of successful education in multilingual classrooms

because it helps students meet the linguistic and cognitive demands of CLIL.



Research Problem

In Kazakhstan, there is a rapid shift to EMI in STEM classes within Content and
Language Integrated Learning, which requires advanced proficiency in English. However,
students who attend these schools may come from diverse backgrounds, like rural and
urban areas, private or public schools, and with varying language proficiency levels and
readiness. They may have been exposed to different approaches to learning and assessment
and may face different challenges in studying content area in English. However, school
administrators often do not consider the students’ backgrounds or prior exposure to the
language (Manan et al., 2023) that cause challenges in academic performance.

While research in higher education on this topic is extensive, there remains a gap in
understanding the dynamics within secondary schools, particularly those lacking a highly
selective process for enrollment, unlike Bilim Innovation Schools (BILs) and Nazarbayev
Intellectual Schools (NIS) that accepts students with advanced English level proficiency.
In other schools the linguistic competence of students is not considered in STEM subjects
causing low motivation and a lack of understanding of subject materials. Besides, teachers
often do not consider language instruction as part of their role, referring responsibility
instead to English subject teachers (Richards & Pun, 2022). This study seeks to fill this
research gap by exploring the experiences of EMI-STEM from the viewpoints of teachers
in secondary schools across Kazakhstan. By examining both positive and negative
experiences, this research aims to provide valuable insights into the challenges and
successes of EMI implementation in STEM subjects.

Purpose of the Study

This study aims to explore teachers' experience and approaches in English-medium

STEM (EMI-STEM) education in Kazakhstani lower secondary schools. Moreover, the

study intends to clarify teachers’ perceptions of how translanguaging and technology, as



distinct yet potentially complementary strategies, facilitate comprehension, engagement,
and academic performance in EMI-STEM classrooms.
Research Questions
1. What are teachers’ perceptions of implementing English-medium STEM education
within Kazakhstani lower secondary schools?
2. What challenges and opportunities do teachers observe for students from diverse
backgrounds in their classrooms?
3. How do teachers promote student engagement to improve academic outcomes?
a. How, if at all, do teachers use translanguaging?
b. How, if at all, do teachers integrate technology?
Significance of the Study
This study is relevant as it focuses on how technology and translanguaging can
enhance student performance and comprehension in secondary STEM education. By
addressing significant gaps in knowledge about the impact of these two approaches on
learning outcomes, the research will explore how they can be integrated effectively. As
Kazakhstan continues to expand the use of EMI and CLIL, challenges such as language
proficiency, teacher preparedness, and the implementation of effective educational
strategies remain. This study will examine teachers' experiences to develop a deeper
understanding of how these challenges influence student achievement and engagement.
While this study focuses on private schools due to their experience with EMI-STEM in
Kazakhstan, future research should explore public and rural contexts to enhance the
generalizability of findings, ensuring broader applicability to diverse educational settings.
In addition, the research will provide valuable insights into the practical application
of translanguaging and digital tools within CLIL classrooms, offering solutions for

improving teaching strategies in multilingual and diverse settings. The analysis will focus



on how these tools can support multilingual communication and interactive learning,
contributing to a more inclusive and effective learning environment.

While teachers participating in the study may not experience immediate direct
benefits, reflecting on their teaching practices during the research process could positively
impact their professional development. Engaging in this reflective process may prompt
teachers to critically evaluate and improve their use of technology and translanguaging
strategies, potentially leading to more effective instruction and enhanced student outcomes
in the future. Furthermore, the insights gained from this research could inform broader
pedagogical practices, benefiting other educators and contributing to the overall

advancement of education in multilingual contexts.

Outline of the Thesis

This study examines teachers’ perceptions of translanguaging and technology in
EMI-STEM classrooms in Kazakhstani secondary schools through a Multilingual TPACK
framework. The introduction outlines the study’s context, purpose, and objectives,
focusing on enhancing engagement in multilingual EMI settings. The literature review
synthesizes qualitative research on translanguaging and EMI, citing Karabassova (2020)
and Garcia and Wei (2015) to support semi-structured interviews and observations for
capturing teacher practices, policy constraints, and training needs. The methodology
justifies a phenomenological approach, detailing interviews and non-participant
observations to explore translanguaging and technology integration, with ethical measures
like informed consent ensuring integrity. Findings reveal teachers’ intuitive
translanguaging (e.g., Kazakh explanations) and technology use (e.g., video and
simulations) but highlight their disconnect due to limited training. The discussion proposes
extending TPACK with translanguaging to address this gap, advocating for inclusive

policies and resources. The conclusion recommends a national framework integrating



translanguaging and technology, promoting equitable STEM education locally and

globally.
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Chapter 2: Literature Review
This literature review examines key themes related to English-Medium Instruction
(EMI) in STEM education within Kazakhstan’s private secondary schools. It explores
EMTI’s implementation, the role of translanguaging in multilingual classrooms, technology
integration, and the Kazakhstani educational context, providing a foundation for
understanding teacher practices and challenges in EMI-STEM settings. The following

research questions serve as a guide for the study:

1. How do teachers experience the implementation of English-medium STEM

education within Kazakhstani lower secondary schools?

2. What challenges and opportunities do teachers observe for students from

diverse backgrounds in their classrooms?

3. How do teachers promote student engagement to improve academic outcomes?

How, if at all, a) do teachers use translanguaging or b) integrate technology?

In order to answer these questions, this literature review first looks at the concept
of EMI, particularly within STEM education, and its role in Kazakhstani context. This is
followed by an analysis of teacher and student perspectives, offering insights into the
challenges encountered in these classrooms, especially for students with different levels of
language proficiency. Translanguaging is then explored as a teaching method within EMI-
STEM, with an emphasis on how it has the potential to students overcome language
obstacles while honoring Kazakhstan's linguistic diversity, since it has become a useful
strategy for subject comprehension. Additionally, the review considers the hierarchical
positioning of languages in these classrooms, with attention to the unequal status of
minority languages despite translanguaging efforts. The subsequent section covers the role
of technology in education, focusing on its integration within EMI-STEM settings, and

discusses the TPACK framework as an analytical tool for understanding the interplay of
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technology, pedagogy, and content knowledge. Finally, the review examines the
integration of translanguaging over the TPACK framework, highlighting how this dual
approach supports inclusive and effective STEM learning. By focusing on the experiences
and viewpoints of educators in multilingual STEM classrooms, this literature review
establishes the foundation for comprehending how the study's themes related to the

research questions.

Translanguaging serves as a critical lens for this study, intersecting with both
teachers’ perceptions (RQ1) and their integration practices (RQ3). In the context of RQ1,
translanguaging reflects teachers’ lived experiences as they navigate multilingual EMI-
STEM classrooms, adapting to students’ linguistic diversity through spontaneous or
planned use of Kazakh, Russian, or other L1s to facilitate comprehension (Garcia & Wei,
2015). This experiential dimension captures how teachers perceive and respond to
linguistic challenges in real-time classroom interactions. Conversely, for RQ3,
translanguaging is a deliberate pedagogical strategy, where teachers integrate it with
content delivery and, to a lesser extent, technology to enhance student engagement and
academic outcomes. For example, teachers may use L1 explanations to scaffold complex
STEM concepts or encourage student-led translations, distinct from the experiential
adaptation in RQ1. While RQI focuses on the broader context of teachers’ perceptions and
challenges, RQ3 zooms into specific practices, with translanguaging bridging these
dimensions as both a reactive and proactive tool. This study treats translanguaging and
technology as separate yet complementary strategies, recognizing their potential synergy
(e.g., multilingual digital resources) as a secondary interest, as discussed later in the

technology integration section.
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English-medium STEM implementation in Kazakhstan

English Medium Instruction (EMI) refers to the use of English as the primary
language to teach academic subjects such as science, mathematics, geography, and
medicine in regions where English is not the dominant language (Dearden, 2014; Macaro,
2018). However, it also extends to native English-speaking regions like the UK, USA,
Australia, and New Zealand (Griffiths, 2023). In these contexts, EMI serves various
purposes, including facilitating internationalization, promoting language proficiency, and
preparing students for global academic and professional environments. Moreover,
Richards and Pun (2022) define EMI as the utilization of English in multilingual post-
colonial countries, where it functions as a community lingua franca alongside other official
and local languages. Additionally, English serves as an official and academic language in

education, reflecting its historical and cultural significance in these contexts.

In Kazakhstan, EMI was first implemented in 2007 within the “Trilingual policy”
that stands for teaching in three languages, namely Kazakh, Russian, and English
(Karabassova, 2020). In 2010, the government-initiated EMI integration with the
European Higher Education network through the Bologna Declaration that Kazakhstan
adopted to develop more programs in academic mobility (Manan et al., 2023). The need to
keep up with international educational trends and Kazakhstan's ambitions for
internationalization are reflected in the country's increasing emphasis on EMI. Given the
global dominance of English, its development throughout the Asia-Pacific region, and
governments' efforts to promote internationalization in education, it is crucial to

investigate how these policies are actually implemented, especially in STEM education.

Examining how EMI is integrated into STEM education is important to
comprehend how this method improves students' academic content knowledge while also

fostering linguistic proficiency and preparing them for opportunities around the world,
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particularly in a context like Kazakhstan where English is not the primary language.
Initially, EMI spread around the world for several reasons: (1) the emergence of English as
a universal language, (2) the spread of English, particularly throughout the Asia-Pacific
region, and (3) the increasing prevalence of internationalization in government education
policies (Pun & Curle, 2021). Concerns regarding the traditional teaching of physics, math,
and engineering subjects, which are frequently taught separately, have also drawn attention
to EMI in the context of STEM education (Green, 2014; NAE & NRC, 2009). This raises
the question of whether EMlI-integrated subjects could support students’ growth in terms
of acquiring varied viewpoints, integrative abilities, and cross-disciplinary creative
thinking. To address the need for students to acquire new competencies in the era of
widespread technology, EMI within STEM has emerged as a global trend in integrated
learning (Kelley & Knowles, 2016). Initially, the term “STEM” was used in the 1990s by
the National Science Foundation (NSF) to refer to any activity, policy, program, or event
that involved one or more STEM disciplines, namely science, technology, engineering, and

mathematics.

Regarding the teachers’ perspectives, Maximova (2020) explored the perceptions
that graduates from pedagogical institutions with a multilingual track have about pre-
service training and the challenges they face in Content and Language Integrated Learning
(CLIL) classrooms in specialized schools, namely NIS, BIL, Daryn, and other pilot and
mainstream schools. The research is considered broad because it included diverse
participants, such as teachers from various specialized (e.g., NIS, BIL, Daryn, and pilot
schools), using a combination of surveys and interviews to capture a wide range of
perspectives. It identified teachers' perceptions regarding the importance of CLIL-specific
training, access to internship opportunities, higher salaries for EMI teachers, and the need

for continuous language skills development. However, EMI through CLIL was also
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challenging due to the lower English competence of staff in pre-service trainings, which
also contributed to the participants’ lower language proficiency. Additionally, it was
challenging for students of these teachers to acquire the content through the foreign
language and to establish a language environment due to a lack of materials and resources
in English that contributed to further language barriers between the teacher and the

students.

A comparative study conducted by Hajar et al. (2023) focused on students’
perceptions from specific-purpose schools, particularly BIL, revealed contrasting findings
that can be compared to the findings from the teachers’ perspectives. In BIL, EMI was
privileged, with students benefiting from access to global knowledge and literature, as well
as opportunities for developing speaking skills. Moreover, BIL’s students found EMI
beneficial as it provides access to world knowledge and literature, as well as develops their
speaking skills. Notably, BIL’s students have reliable and accessible resources in English,
local and foreign teachers fluent in English, and skilled in translanguaging and code-
switching. These findings indirectly highlight the pivotal role teachers play in facilitating
such outcomes. Teachers in BIL schools are instrumental in delivering content through
EMI, adapting instructional strategies to support language development while ensuring
students engage with complex academic material. As my research focuses on teachers,
understanding how they perceive and navigate these dual responsibilities is crucial to
exploring the effectiveness of EMI in fostering both content mastery and language

proficiency.

Almost all targeted studies emphasized that the intentions to choose to study in
EMI-integrated schools are high due to career opportunities (Manan et al., 2023), access to

prestigious institutions (Maximova, 2020), and a rich language environment (Hajar et al.,
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2023). However, teachers face challenges in implementing EMI-STEM, including aligning

curricula with linguistic diversity and managing resource constraints (Mehisto, 2023).

Jiang et al. (2019) emphasized that “when learning unfamiliar and complex subject
knowledge in EMI contexts, student cognitive capacity is challenged simultaneously by
the content and the language” (p. 114). Therefore, studies related to EMI in China (Jiang,
2019), Korea (Byun et al., 2011; Kyeyune, 2003 as cited in Khasbani, 2019), Hong Kong
(Pun & Thomas, 2020), and Indonesia (Khasbani, 2019) show the value of code-switching
and translanguaging to enhance students’ comprehension of the content. For instance,
research from Indonesia reveals the necessity of using the native language (L1) as a
strategy to address immediate language-related challenges in the classroom until a
threshold in English proficiency is achieved (Pun & Thomas, 2020). Besides, the authors
divided the classroom into “the idealized reality” and “the immediate reality,” where the
former accepts support for both teachers and students while the latter employs the L1 as a
tactic to reduce immediate language-related issues that arise in the classroom until a
threshold is achieved to be able to teach successfully in EMI contexts and/or support—as
described above—is offered (p. 255). These studies suggest a need to explore teacher
experiences in Kazakhstan’s private EMI-STEM schools, where resource equity and
linguistic diversity shape instructional practices. The following subsections explore the
main advantages and disadvantages of EMI in Kazakhstan's STEM-focused education,
focusing on differences in resource accessibility, the influence of language competence on
material understanding, and the function of translanguaging technigues to enhance

learning.

Challenges in the mainstream schools
Previous studies (Hajar et al., 2023; Maximova, 2020; Manan et al., 2023;) indicate

that schools in Kazakhstan not classified as specialized schools face significant challenges,
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particularly in terms of access to academic resources. These schools often lack the robust
support systems, high-quality resources, and motivating environments that are
characteristic of specialized institutions. Additionally, lower language competence among
students in these mainstream schools further exacerbates challenges in understanding
content and engaging effectively with available tutoring resources.
Impact of lower language competence on comprehension

Students who have had insufficient language courses or from different backgrounds
find themselves in “varied language proficiency classrooms” (Maximova, 2020, p.15).
Students with a lower language competence struggle because, “although the English
language is taught from primary school, most students find it insufficient to acquire the
language during two or three hours a week. The absence of an English- speaking
environment outside the classroom complicates the problem” (p. 37). The lack of sufficient
language environment can be seen in diverse mainstream schools as none of them are

considered to be an English medium school.

It makes the lesson even more complicated for the teacher when the content of
STEM subjects is delivered in a language that students are not proficient in, making it
difficult for students to apply and understand the content. Similar findings were observed
in Indonesia (Khasbani, 2019), Hong Kong (Pun & Thomas, 2020), and China (Jiang et al.,

2019), in regions where English is not the first language (L1).

Conceptualization of Translanguaging Practices

The concepts of code-switching and translanguaging are highly applicable in
multilingual countries like Kazakhstan, where the official language and languages of
communication vary. Historically, bilingual or multilingual competence has been
understood as the separate use of linguistic abilities in different languages. This

perspective reflects a monoglossic view—the idea that each language operates
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independently, even during code-switching, with its own structure, system, and distinct
pragmatic and sociocultural functions (Fishman, 1967; MacSwan, 2017; Karabassova &
Isidro, 2023). Before the concept of translanguaging emerged, code-switching was
predominantly limited to use outside the classroom, emphasizing the isolated use of

multiple languages.

In contrast, translanguaging has been framed in various studies as the
interconnected and fluid use of languages. It is conceptualized as “a unitary view” of
linguistic competence (Otheguy et al., 2019, p.632) and a holistic approach that aligns with
heteroglossia (Goodman & Tastanbek, 2021). In addition, translanguaging transcends
traditional language boundaries, promoting fluid linguistic practices that integrate multiple
languages in dynamic ways (Otheguy et al., 2015; Wei, 2018; Wei & Lin, 2019). By
encouraging fluid linguistic activities that dynamically merge many languages,
translanguaging goes beyond conventional language borders. It can also be seen as a
rebranding of code-switching (Nikula, 2016), which improves understanding and
communication in multilingual settings. In order to create a more inclusive and productive
learning environment, this viewpoint emphasizes how crucial it is to acknowledge and

value the language resources that students contribute to their educational experiences.

Translanguaging, derived from the Welsh term trawsieithu introduced by Cen
Williams, was initially conceived as a strategy to integrate two languages within a single
lesson across various curricular areas (Conteh, 2018). The concept, later translated into
English as “translanguaging,” embodies the idea of transcending traditional language
boundaries, as implied by the prefix “trans-" (Li Wei, 2011). According to Otheguy et al.
(2019), this understanding reinforces the dynamic nature of language use in multilingual
contexts (p. 627). On the other hand, code-switching was introduced as a practice of

“producing discourses which, in the same conversational turn or in consecutive turns,



19

include morphemes from two or more of the varieties in their linguistic repertoire” (Myers-
Scotton, 2017). The definitions and impact of these concepts have been highlighted in a
further study by Goodman and Tastanbek (2020), which has broadened understanding of

them:

Both codeswitching and translanguaging scholarship illustrate the alternation or
mixing of language varieties in and out of classrooms, the planned and spontaneous
use in classrooms, the importance of teacher and student beliefs for the extent of
use and acceptance of translanguaging practices in classrooms, and the role of
beliefs and practices in reifying, resisting, or transforming the power of languages

and their speakers (p.45).

The dynamics of multilingual classrooms are greatly influenced by code-switching
and translanguaging. Understanding their distinctions and parallels enables teachers to
apply these approaches more effectively, creating inclusive classrooms that value the many
linguistic backgrounds of their students. Finally, this knowledge facilitates the
development of instructional strategies that improve language learning and encourage

significant participation in a variety of educational settings.

Translanguaging as a classroom practice

Translanguaging is becoming more widely acknowledged as an educational
pedagogical approach that facilitates learning by enabling students to apply their entire
language repertoire without viewing multilingualism as separate languages systems
(Otheguy et al., 2019; Wei, 2018; Wei & Lin, 2019). In practice, teachers use
translanguaging to scaffold content (Cenoz & Gorter, 2017; Garcia & Wei, 2015; Gort &
Sembiante, 2014), enhance comprehension through meaning-making (Garcia, 2011), and

increase student involvement in the classroom (Mendoza et al., 2023). For instance, a
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science teacher might introduce a key term in English, explain its meaning in a student's

home language, and then reinforce it in English through examples or visuals.

In EMI settings where subjects are taught in a language other than the mother
tongue, translanguaging has great opportunity for STEM education. When students interact
with scientific concepts, it encourages appropriate language choice and content transitions
between the two languages that is drawn through the Content and Language Integrated
Learning (CLIL) approach. By utilizing all of their linguistic repertoire, this method
supports students in understanding complex vocabulary in math or other science
disciplines. According to Karabassova and Isidro (2023), translanguaging helps students in
Kazakhstan negotiate their identities as they move between various language and cultural

identities in addition to helping them understand abstract STEM topics.

Besides, studies indicate that translanguaging serves as a response to teachers’ own
language proficiency limits as well as a scaffolding method in STEM classrooms (Bedeker
et al., 2024; Karabassova & Isidro, 2023). When English instruction becomes inadequate,
teachers adapt students' local languages, like Kazakh or Russian, to explore technical terms
(Bedeker et al., 2024). Nonetheless, there is still a fine balance when it comes to
translanguaging in CLIL contexts. Teachers can use it to help students become more
engaged and comprehend the material. However, there are doubts about its long-term
efficacy because some educators see translanguaging as a band-aid solution rather than a
long-term teaching strategy (Karabassova & Isidro, 2023). In general, the benefits of

translanguaging's flexibility include:

e Improving subject comprehension that by switching between languages, students
can more successfully understand challenging concepts (Karabassova & Isidro,

2023).
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e Developing student self-assurance and identity: Speaking more than one language
encourages students to feel like they belong and have positive multilingual
identities (Mendoza et al., 2023).

e Develop metalinguistic awareness, participation, and collaboration (Mendoza et al.,

2023).

Though translanguaging has advantages, literature highlights some drawbacks as
well. It is not always guaranteed that minority languages will be used equally, which is a
big criticism (Sah & Li, 2018). Minority languages often face marginalization even in
schools that implement translanguaging strategies, since the dominant language, whether it
be the national language or the language of instruction takes precedence (Goodman &
Tastanbek, 2019). The national language policies of Kazakhstan, which promote the usage
of Kazakh and Russian while giving priority to English in internationalization attempts,
highlight this policy barrier in particular (Bedeker et al., 2024). Also, tensions arise with
monolingual policies, such as English-only assessments, which may restrict
translanguaging’s pedagogical benefits (Baker, 2011). Thus, in CLIL classroom:s,
translanguaging presents both an opportunity and a difficulty because it calls for teachers
to carefully balance institutional expectations and student requirements while fostering
multilingualism in science education. For example, languages with a minority status in
Kazakhstan, such Uyghur or Uzbek, receive little attention even when students know them

(Karabassova & Isidro, 2023).

Translanguaging runs the potential of escalating already-existing disparities in
linguistic capital unless deliberate efforts are made to challenge language hierarchies.
Mendoza et al. (2023) highlight the importance of addressing these issues to ensure that all
language varieties are valued and that equitable practices are implemented in educational

contexts. Although translanguaging promotes the use of all languages, minority languages
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are frequently marginalized as a result of societal power dynamics (Garcia & Kano, 2014)
that determine which languages are considered more valued. The necessity of closely
analyzing how these power structures affect language usage in educational contexts is

shown by this observation.

Thus, while translanguaging integrates students' linguistic resources into classroom
activities and presents significant educational potential, challenges remain in ensuring the
equitable use of minority languages. Goodman and Tastanbek (2019) emphasize that for
translanguaging to be fully effective, it must be accompanied by a critical examination of
the existing linguistic hierarchies. This highlights the essential role of teachers' perceptions
in creating inclusive learning environments. Observations of classroom dynamics will be
instrumental in understanding how teachers can facilitate such environments, ensuring that

all languages are respected and afforded equal opportunities for use in relevant contexts.

In multilingual settings like Kazakhstan, translanguaging has the potential to
empower students and provide a strong foundation for inclusion while advancing their
academic success. This dual focus requires educators to intentionally promote linguistic
diversity and counterbalance the dominance of certain languages, ensuring students
achieve competitive academic outcomes alongside equitable opportunities for language

use.

Technology in Education

Over the past few decades, there has been a global trend toward integrating
technology into school curricula, particularly in the context of English-medium instruction
(EMI). This integration has been facilitated by various terms related to educational
technology, such as ICT (information and communication technologies), TELL

(technology-enhanced language learning), TPACK (technological, pedagogical, and
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content knowledge), DET (digital educational technology), among others. Significant
investments have been made to equip schools with computers, interactive whiteboards, and
other hardware resources, prompting a redesign of classroom environments to incorporate
educational materials through technology, including Web 1.0 (online newspapers and
library databases) and Web 2.0 (blogs, websites, and social networks). The integration of
technologies in schools and other institutions has steadily increased since the 1980s,
reflecting a growing recognition of their potential impact on teaching and learning

(Howard et al., 2018).

As digitalization has spread worldwide, research has shifted focus to effective
technology use within educational contexts. Preceding this, various classroom models,
such as flipped classrooms, blended learning, and online instruction, have emerged,
leading to adaptations in teaching practices across schools and higher education
institutions. To motivate instructors to use diverse digital technologies for engaging
students in foreign language learning, additional training has been provided. However,
evidence suggests that technology integration cannot fully replace traditional language
teaching methodologies. This limitation arises not only from the effectiveness of face-to-
face instruction but also from a lack of administrative support and knowledge among

stakeholders.

In Kazakhstan, policies promoting computer-assisted language learning have been
in place since the 1990s, aiming to integrate into the international educational landscape
(Mustafina, 2016). Teachers have received training to effectively use digital tools, and
many schools in both urban and rural areas have been equipped with computers and
interactive whiteboards. For example, a national report indicated that by 2009, 98% of

urban and 97% of rural schools were equipped with computers and internet access



24

(Damitov, 2009). Indeed, teachers were supposed to integrate technology successfully into

their curriculum to enhance students’ active participation during the lessons.

Technology enhances STEM education by providing accessible platforms,
interactive learning, and diverse assessment methods (Mishra & Koehler, 2006). However,
in multilingual EMI settings, English-only digital tools, such as simulations or apps, can
pose barriers for students with limited English proficiency (Drijvers et al., 2016). Teachers
often adopt teacher-led approaches, such as using videos for content delivery, due to time
constraints or limited technological proficiency, which may limit student-centered learning
(Koehler et al., 2013). These studies underscore the need to examine how technology is
integrated in EMI-STEM classrooms, particularly in private schools with robust

infrastructure but varying student linguistic backgrounds.

Despite these advancements, many teachers express concerns about the challenges
associated with using educational technology. Adopting new technologies can be time-
consuming (Williyan & Sirniawati, 2020b), and schools often face limitations such as poor
internet connectivity and compatibility issues (Nugroho & Mutiaraningrum, 2020). These
challenges can demotivate teachers from utilizing various digital tools. Incorporating
technology into the classroom demands a significant commitment of time and effort; as
Lindquist and Long (2011) note, the anticipated pedagogical benefits may not materialize.
Technology can malfunction during lessons, may not align with intended learning
objectives, or can be implemented superficially without enhancing pedagogical aims (p.
233). Furthermore, challenges include a lack of training for teachers, insufficient time, and
inadequate facilities to efficiently apply digital teaching methods and create digital
resources within multilingual school practices (Anggeraini, 2020). As the integration of

technology continues to evolve in educational settings, it is essential to explore its
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interplay with translanguaging and other pedagogical approaches to ensure equitable

language practices and enhance student learning experiences.

Gaps in EMI Practices for STEM Education in Kazakhstan

Research on English-Medium Instruction (EMI) in STEM education highlights the
roles of technology and translanguaging, yet significant gaps remain in Kazakhstan’s
private secondary schools. These schools share comparable infrastructure, unlike
mainstream institutions (Smagulova, 2021), but face challenges in teaching methodology
and student language proficiency. Initially, this study examined technology and
translanguaging as separate strategies to enhance STEM acquisition, but findings revealed
that a monolingual TPACK approach, relying on English-only instruction, limits students’

meaning-making, necessitating a Multilingual TPACK framework.

A key gap is the absence of studies applying the Technological Pedagogical
Content Knowledge (TPACK) framework to multilingual EMI-STEM settings. While
research highlights the independent roles of translanguaging and technology, there is a lack
of research exploring how teachers use technology (e.g., simulations, apps) or
translanguaging (e.g., Kazakh/Russian scaffolding, student-led translations) holistically to
support diverse learners, nor how a Multilingual TPACK framework could enhance

comprehension beyond engagement (Garcia & Wei, 2015).

Additionally, there is limited research on teachers’ perceptions of translanguaging
in EMI-STEM classrooms. While studies outline EMI’s challenges (Karabassova & Isidro,
2023), few examine how teachers address linguistic diversity. This study addresses these
gaps through a phenomenological approach, using interviews and observations to

document practices in the four private schools.
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The lack of multilingual STEM resources further complicates instruction,
particularly for diverse learners. By advocating for a Multilingual TPACK framework, this
study contributes to strategies for enhancing comprehension and equity, informing policy
(e.g., translanguaging guidelines) and professional development (e.g., training for foreign

teachers in International Schools).

The Research Framework

This study is grounded in the Technological Pedagogical Content Knowledge
(TPACK) framework (Mishra & Koehler, 2006), extending Shulman’s (1986) Pedagogical
Content Knowledge (PCK) to provide a sophisticated model for understanding the
intersections of pedagogy, technology, and content knowledge. Specifically, the TPACK
framework addresses the increasing need for teachers to effectively incorporate technology
into their lesson plans, particularly in challenging learning environments such as STEM
and language classrooms (Niyazbayeva, 2023; Taopan et al., 2020). The framework
highlights that teaching with technology effectively requires more than simply technical
proficiency. Teachers need to be aware about their subject matter (Content Knowledge,
CK), have an understanding of how to teach it successfully (Pedagogical Knowledge, PK),

and be able to use relevant technology tools (Technological Knowledge, TK).

Beyond these separate concepts, the framework emphasizes the points where they

intersect:

e Technological Pedagogical Knowledge (TPK) about understanding how to use
technology to improve teaching methods;
e Technological Content Knowledge (TCK) as the ability to use technology to

deliver information in an understandable manner.
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e Pedagogical Content Knowledge (PCK) as using pedagogical techniques in line

with certain subject requirements (Taopan et al., 2020; Thyssen et al., 2023).

Figure 1
The TPACK Framework
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Note. The TPACK framework, illustrating the interplay of technological, pedagogical, and

content knowledge is from http://tpack.org.

Thus, by dynamically combining these components, teachers are asked to transcend
above isolated expertise of pedagogy, subject, or technology into the real classroom
(Iswadi et al., 2019; Morales et al., 2022; Niyazbayeva, 2023; Taopan et al., 2020). While
TPACK effectively integrates technological, pedagogical, and content knowledge, it does
not fully account for ecological factors, such as systemic collaboration or linguistic

diversity, which are critical in multilingual EMI-STEM contexts (Smagulova, 2021).

In EMI-STEM, where interdisciplinary approaches and technologically advanced
environments are prioritized, the TPACK framework is especially relevant because it
encourages educators to integrate their expertise across content, pedagogy, and technology.

This integration helps move beyond isolated expertise, fostering a more holistic
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understanding of how to effectively teach complex concepts in these fields. However,
teachers may still face challenges related to inadequate resources, unstable infrastructure
(such as loading internet connections), and low technology proficiency. Furthermore, the
efficacy of instruction may be diminished by a mismatch between the use of technology
and particular educational objectives (Morales et al., 2022; Taopan et al., 2020). Besides,
teachers frequently find it challenging to incorporate these areas smoothly, particularly in
multidisciplinary courses where it is necessary to overcome obstacles including time
management, curricular standard alignment, and interdisciplinary communication (Chai et

al., 2020; Morales et al., 2022).

On the other hand, TPACK offers equally important opportunities. Meaningful
technology integration can support autonomous learning practices, multimodal learning,
and increased student engagement. According to Niyazbayeva (2023), mobile solutions
that adhere to TPACK principles have been shown to be successful in lowering student
anxiety and increasing involvement in language learning. Similar to this, the TPACK
framework in STEM education helps educators to design creative, dynamic classes that
connect theory to real-world application, meeting the needs of 21st-century learning

(Morales et al., 2022).

Thus, the framework supports the development of creative, student-centered
learning environments that effectively and sustainably incorporate technology and the
content. Because of its flexibility, teachers may create content-driven and technologically
aided learning experiences that are both effective and appropriate for a variety of
educational contexts, including STEM and EFL settings. Building instructors' confidence
in balancing all three components must be the main goal of professional development

initiatives as educators continue to implement the TPACK model.
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Integrating Translanguaging within the TPACK Framework

Translanguaging, a pedagogical strategy that leverages students’ linguistic
repertoires to enhance comprehension and inclusivity (Garcia & Wei, 2015, Niyazbayeva
2023), is integrated within the PK and PCK domains of TPACK. In multilingual EMI-
STEM classrooms, translanguaging may involve using students’ first languages to clarify
concepts or foster engagement, complementing content delivery. This study does not
explore the relationship between technology and translanguaging, treating them as separate
strategies. Technology supports accessibility and interactivity (TCK/TPK), such as through
digital simulations, while translanguaging facilitates meaning-making (PCK/PK) by
connecting content to students’ linguistic backgrounds. This integration not only supports
comprehension and participation but also fosters a more inclusive learning environment

where all students feel valued.

Similarly, Morales et al. (2022) highlight the importance of translanguaging as a
pedagogical strategy that enables teachers to create culturally responsive classrooms. Their
research demonstrates that by embracing students' linguistic diversity, educators can
develop more effective teaching strategies that resonate with learners' backgrounds and
experiences. In this study, translanguaging is viewed as a vital component of the TPACK
framework, specifically within the pedagogical and content knowledge categories, rather
than the technological domain. Teachers, especially in multilingual classrooms, will
deliberately utilize students' linguistic abilities to enhance understanding and engagement.
By integrating translanguaging within the pedagogical and content domains of the TPACK
framework, the study underscores the significance of culturally responsive teaching
methodologies. This strategy aligns with the fundamental objective of TPACK, which is to

promote successful teaching through the integration of various types of knowledge,
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including pedagogical techniques, content expertise, and, in this case, multilingual

competencies.

The Multilingual TPACK framework (Figure 2) extends TPACK by incorporating
translanguaging as a pedagogical component, recognizing that a monolingual TPACK
approach may not fully support students’ comprehension in diverse settings (Morales et
al., 2022). While the study primarily examines the independent roles of technology and
translanguaging, it considers their potential synergy, such as multilingual digital resources,
as a secondary interest. This approach aligns with culturally responsive teaching,
promoting equitable learning in EMI-STEM classrooms.

Figure 2
Translanguaging-Integrated Multilingual TPACK Framework

— S

-~ Translanguaging .

Note. The Translanguaging-Integrated Multilingual TPACK Framework, developed for
this study, extends the TPACK model (Koehler et al., 2013) to incorporate translanguaging
practices in multilingual EMI-STEM classrooms.

Applying TPACK in EMI-STEM education presents challenges, including English-

only digital resources, teachers’ limited technological proficiency, and alignment with
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curriculum standards (Chai et al., 2020). These may hinder effective instruction,
particularly in multilingual settings where language barriers persist (Mustafina, 2016).
However, TPACK enables dynamic, multimodal lessons that enhance engagement and
connect theory to practice, such as through interactive STEM activities (Morales et al.,
2022). Translanguaging within TPACK fosters inclusivity by reducing cognitive load and

valuing linguistic diversity (Otheguy et al., 2019).

Professional development in Multilingual TPACK can equip teachers to balance
these components, supporting 21st-century STEM education (Niyazbayeva, 2023). This
framework structures the study’s analysis of how teachers in private EMI-STEM schools
implement technology and translanguaging, informing strategies for effective and

equitable instruction.

Summary

To sum up, this literature review has examined important topics about the use of
EMI in STEM education in Kazakhstani classrooms, emphasizing the functions of
technology and translanguaging as instruments to improve student engagement and content
comprehension. This study illustrates the benefits and drawbacks of EMI-STEM in
multilingual situations by looking at teachers’ perspectives, the complexities of language
hierarchies, and the incorporation of technology through the TPACK framework. These
insights underscore the need for practical strategies to support diverse learners and inform
teaching practices. The following chapter will detail the methodology employed in this
study, outlining the qualitative approach used to investigate teachers' experiences and

perceptions in these unique educational settings.
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Chapter 3: Methodology
This study aimed to explore teachers' experiences and approaches in English-
medium STEM (EMI-STEM) education within Kazakhstani lower secondary schools.
Moreover, the study intended to clarify whether the use of technology and translanguaging
in STEM classrooms facilitated better comprehension, engagement, and academic

performance among students based on the teachers’ perceptions.

Research Design

To effectively address the purpose and research questions, the qualitative approach,
namely phenomenology approach was used. The research was focused on identifying the
benefits and drawbacks of English-medium STEM education as a phenomenon and
collecting data from participants who had experienced this phenomenon. According to
Merriam and Tisdell (2016), phenomenology showed the significance that people gave to
their experiences. Moreover, it helped uncover the meaning individuals attributed to
experiences; hence this method worked well for investigating perceptions. This helped
draw conclusions on the practical implications of STEM education and the useful

approaches for educational policy and practice.

In contrast to other qualitative methods like case studies, which frequently
concentrated on in-depth examination within a constrained system, or grounded theory,
which aimed to produce theories from data, phenomenology focused on revealing the
essence of common experiences among people. The study's goal of finding common
themes in the ways that EMI-STEM instruction affected students' understanding,
involvement, and academic achievement from the viewpoint of the teachers was
effectively served by this design. The phenomenological method was therefore ideal for

investigating the deeper meanings that Kazakhstani educators applied to their methods,
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such as incorporating technology and translanguaging, and how these methods influenced

student outcomes.

Research Sample

For this phenomenology study, participants were identified using purposeful
sampling. Participants were selected purposefully based on their experience with EMI and
CLIL that helped in selecting information-rich cases for in-depth study (Creswell &
Creswell, 2017). To get more precise data, criterion-based sampling was used, which
involved identifying a small number of important individuals who readily met the
inclusion criteria (Merriam & Tisdell, 2016). The teachers were selected based on their
teaching experience and current domain. The potential participants had at least 2 years of
teaching experience, and their current teaching domain was in one of the STEM subjects—
science, chemistry, physics, mathematics, or biology in English in the secondary schools.
To identify potential participants, snowball sampling was used where the initial teacher
participant was asked to recommend several potential participants to avoid the potential
breach of anonymity and confidentiality. These initial contacts were asked to recommend
other potential participants who might have fit the study's criteria. To further protect the
confidentiality and anonymity of all participants, no single participant was identified by
name during this process. To contrast teachers’ perceptions effectively, 6 STEM-teachers
in the relevant targeted subjects were recruited for interviews and class observations at

four different types of schools.

Research Site

The present study aimed to investigate the perceptions of teachers in EMI-STEM
classrooms in Kazakhstan. Therefore, the research focused on schools where STEM
subjects were taught in English. Government initiatives had led to the integration of

English Medium Instruction (EMI) in specialized schools, such as NIS and BIL, to align
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with international education standards. While there had been a few studies on the
perceptions of students and teachers of BIL and NIS schools (Hajar et al., 2023;
Maximova, 2020), other schools apart from NIS and BILs had not been researched.
Therefore, this study compared four types of schools where science, technology,
engineering, and math were taught through EMI, in Kazakhstan. The four different types

of schools were selected according to their language policy and content focus:

e 1 private STEM school whose curriculum prioritized STEM subjects through
the adoption an international curriculum (STEM school)

e 1technology-focused private school that integrates an international curriculum
(Tech school)

e 1 private school with diverse students whose international curriculum
prioritized full EMI immersion (International school)

e 1 international school following the IB model (IB school)

Private schools were selected due to their established EMI-STEM programs, offering a
rich context for exploring teacher practices in non-specialized settings, unlike elite
NIS/BILs. The small sample size aligns with phenomenological research, which prioritizes
depth over breadth (Creswell, 2013). The variety allowed for cross-contextual insights into

EMI-STEM teaching practices in multilingual settings.

Data Collection Instruments

This study applied a phenomenological qualitative approach, focusing on
understanding the lived experiences of teachers through semi-structured interviews and
classroom observations. These methods captured the depth and richness of teachers'
experiences, focusing on their integration of technology and translanguaging strategies in

STEM classrooms within English as a Medium of Instruction (EMI) settings.
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Data were collected over for approximately two months, from December until the
end of January, considering the school schedule. The process began by obtaining official
permission from the school principals to conduct research in their schools through a formal
letter issued by my institution. This letter clarified that while research would be conducted
within their schools, principals and administrators would not be informed which teachers
were selected as participants to uphold strict anonymity and confidentiality. Once
permission from the principals was secured, | used a snowball sampling approach to
identify participants, starting with teachers | was familiar with in the targeted schools.
These initial contacts were asked to recommend other potential participants who may fit
the study's criteria. To further protect the confidentiality and anonymity of all participants,

no single participant was identified by name during this process.

After establishing initial contact with potential participants via email or WhatsApp
(see recruitment letter), I arranged a call to share the study’s purpose, explained the data
collection procedure, and requested permission to observe their lessons. These
observations focused solely on the teachers' instructional methodologies, particularly their
use of technology and translanguaging strategies to enhance comprehension in CLIL
environments. During classroom observations, | carefully documented the methods

employed without compromising teacher identities.

Classroom observations provided complementary contextual data, allowing for a
more holistic view of instructional dynamics of the teachers. Specifically, non-participant
observations focused on real-time integration of technology and translanguaging practices
as they occur in the classroom. This method enabled for the collection of rich, detailed
information on the organization of the environment, the interaction between individuals,
and the implementation of the curriculum. The main areas of observation were: (1) the use

of technology to enhance student comprehension, (2) the use of translanguaging



techniques to promote comprehension, and (3) the strategies teachers used to balance
instruction in English with students’ native languages in STEM settings. By integrating
these observational insights with the interview data, the study sought to offer a
comprehensive understanding of the usage of languages and technology experienced by
teachers in the context of EMI in STEM education. The teacher observation protocol is
included in the appendix B. Due to logistical constraints, classroom observations were
limited, relying primarily on teacher interviews. To enhance data validity, future studies
could triangulate interviews with student focus groups and lesson artifact analysis (e.g.,
worksheets, digital tool outputs) to capture direct evidence of translanguaging and

technology use (Creswell & Creswell, 2017).

After completing the classroom observations, | conducted follow-up interviews

with the teachers to explore their perspectives on the use of technology and

36

translanguaging in enhancing student understanding. Semi-structured interviews provided

participants with the flexibility to freely express their experiences (Creswell & Creswell,

2017). This approach was ideal for capturing the richness of their experiences, as it enables

participants to elaborate on their responses and provide detailed insights into their

educational context. The list of interview questions is included in the appendix A.

The interview questions included reflective prompts about the observed lessons
therefore were managed after the observations. In order to maintain confidentiality and
create a safe environment, the interviews took place offline, in a peaceful setting outside
the school, like a café or another venue selected by the participant. Each interview lasted
approximately one hour, giving teachers the freedom to voice their opinions without

worrying about being overheard by administrators or other teachers.
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Data Analysis

After transcribing all interviews and finalizing observation notes, | applied
thematic analysis using the six-phase model by Braun and Clarke (2006), informed by a
descriptive phenomenological orientation. Although Braun and Clarke’s approach is not
inherently phenomenological, it can be adapted to foreground participants’ lived
experiences—as in this study, which focuses on how teachers make meaning of their
integration of technology and translanguaging in EMI classrooms. The data will be coded
using a framework informed by key themes in EMI and translanguaging literature, with a
focus on: (1) how technology supports students in understanding STEM subjects, (2)
translanguaging strategies to foster engagement and learning, and (3) maintaining a

balance between native languages and English in classroom instruction.

The analysis began with repeated readings of transcripts and observation notes,
followed by manual coding using color-coded highlights and notes in printed and digital

29 ¢¢

documents. Codes such as “switching to L1 for clarity,” “students using apps
collaboratively,” and “teacher modeling with visuals” were developed inductively. These
were then reviewed, refined, and merged into broader themes like “translanguaging as
instructional scaffolding” and “technology for multimodal engagement.”

To make the analytical process clearer, a summary table (Table 1) is included to
illustrate how sample codes were grouped into broader themes. This visual representation

demonstrates the progression from raw data to thematic categories and clarifies how

patterns were identified and refined.
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Table 1
Coding and Thematic Analysis of Teachers’ Practices in EMI-STEM Classrooms

Sample Initial code Subtheme Final theme
"If | have a task and they do Translanguaging L1 for concept Translanguaging as
for

not know one word, | do not . : :
comprehension  clarity pedagogical

write the translation. | write the

definitions. Let them read and scaffolding (PK)

understand” (Teacher E,
Math).
“Sometimes I can distribute Visual Dual-language  Technology as

iPads to students so that they scaffolding support content

can see visuals of that new

topic and play, for example comprehension

Colorado to understand the (TCK)
topic” (Teacher A, Physics)
Note. Codes from 2024 interviews and observations with six STEM teachers in four non-
specialized private schools in Astana were thematically analyzed per Merriam and Tisdell
(2016), capturing translanguaging and technology practices in EMI-STEM classrooms.
Interview data were coded using TPACK domains (TK, PK, CK) and extended to
include translanguaging as a pedagogical component, aligning with the Multilingual

TPACK framework to analyze how teachers integrate linguistic diversity with technology

and content (Morales et al., 2022).

Ethical considerations

Ethical considerations were central to ensuring the integrity of the study and the
well-being of all participants. Prior to data collection, all consent materials—including
information sheets and consent forms—were submitted to the university’s ethics
committee for approval, ensuring adherence to strict ethical standards. Consent forms,

provided in English, Russian, and Kazakh, outlined the study’s objectives, methods,
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potential risks, and the voluntary participation. Participants were assured of confidentiality,
anonymity, and their right to withdraw at any time without consequence. Two signed
copies of the consent form were retained—one for the participant and one for the

researcher.

To maintain anonymity, the names of schools, teachers, and any identifiable class
information were replaced with pseudonyms, and were not identified in any reports or
publications. While complete anonymity could not be fully guaranteed due to the snowball
sampling—where participants might have been familiar with each other— but every effort
was made to ensure that personal information remained private in the study's
interpretation. Therefore, participants were asked to recommend several potential

participants to maintain confidentiality and anonymity of the selected teachers.

Strict confidentiality measures were implemented throughout the data collection
and storage process. All signed consent forms were collected in printed format and stored
securely in a locked drawer, accessible only to me, the researcher. Digital data—including
audio recordings, transcripts, interview data, and observation notes—were stored in
encrypted files on a password-protected device. No one other than the researcher had
access to this data. In compliance with research ethics requirements, the data were retained
for five years after the completion of the study to allow for any necessary additional
analysis. All information, including digital files and hard copies, was safely deleted. To
guarantee total confidentiality, all digital data, including audio recordings, were deleted

from all devices, and paper records were destroyed.

Risks of the Research
The research posed minimal risks. Classroom observations had the potential to

disrupt lessons or make participants uncomfortable, potentially influencing their behavior.
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Parents might also have expressed concerns about their children being observed. To

address this, transparent communication was established with all stakeholders. Teachers
and parents received detailed explanations of the study’s purpose, and their consent was
obtained before observations. During observations, the researcher remained unobtrusive,

sitting quietly to minimize classroom disruption.

Another potential risk involved participants feeling anxious about sharing personal
information or discussing their teaching methods. To mitigate this, interview questions
were designed to be open-ended, non-evaluative, and polite. Participants were informed
that they could skip any question or withdraw from the study at any time. Additionally,
interviews were conducted in the participant’s preferred language—English, Russian, or
Kazakh—to ensure comfort. All information was anonymized using pseudonyms, and

sensitive questions were avoided to prevent discomfort.

Benefits of the research

This study was relevant as it focused on how technology and translanguaging
could enhance student performance and comprehension in secondary STEM education. By
addressing significant gaps in knowledge about the impact of these two approaches on
learning outcomes, the research explored how they could be integrated effectively. As
Kazakhstan continues to expand the use of EMI and CLIL, challenges such as language
proficiency, teacher preparedness, and the implementation of effective educational
strategies remained. This study examined teachers' experiences to develop a deeper

understanding of how these challenges influenced student achievement and engagement.

In addition, the research provided valuable insights into the practical application of
translanguaging and digital tools within CLIL classrooms, offering solutions for improving

teaching strategies in multilingual and diverse settings. The analysis focused on how these
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tools supported multilingual communication and interactive learning, contributing to a

more inclusive and effective learning environment.

While teachers participating in the study may not have experienced immediate
direct benefits, reflecting on their teaching practices during the research process could
have positively impacted their professional development. Engaging in this reflective
process may have prompted teachers to critically evaluate and improve their use of
technology and translanguaging strategies, potentially leading to more effective instruction
and enhanced student outcomes in the future. Furthermore, the insights gained from this
research could have informed broader pedagogical practices, benefiting other educators

and contributing to the overall advancement of education in multilingual contexts.

Conclusion

This chapter presented a qualitative research design informed by a hermeneutic
phenomenological approach to investigate English-medium instruction (EMI) in STEM
classrooms in Kazakhstan. The study explored the lived experiences of STEM teachers,
focusing on how translanguaging and technology were used to enhance student
comprehension and engagement. Teachers with at least two years of EMI-STEM
experience were selected through purposeful criterion-based sampling, with snowball

sampling used to identify additional participants while supporting anonymity.

Data were collected through semi-structured interviews and non-participant
classroom observations, focusing on strategies that supported multilingual communication
and content understanding. The study involved four types of schools: a private STEM-
focused school, a private Tech-focused school, EMI-immersed International school, and
the IB International school offering partial EMI-STEM instruction, ensuring a diverse and

contextually rich perspective on EMI implementation.
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To analyze the data, thematic analysis was employed as a flexible tool within a
phenomenological framework, drawing on Braun and Clarke’s six-phase process. This
approach enabled the researcher to identify and interpret recurring patterns across
participants’ narratives and classroom practices, grounding themes in the subjective
meanings expressed by teachers. Observational data were used to triangulate and deepen

insights from the interview accounts.

Ethical procedures included obtaining informed consent in English, Russian, and
Kazakh, ensuring anonymity through pseudonyms, and securing both digital and physical
data in accordance with institutional guidelines. These practices supported the ethical

integrity of the study and respected the rights of all participants.
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Chapter 4: Findings

This chapter presents the findings from four private secondary schools in
Kazakhstan that implement English-medium instruction (EMI) in STEM subjects. These
schools were purposefully selected to reflect under-researched educational contexts
beyond the widely studied NIS and BIL schools. The sample includes a STEM-oriented
private school (STEM school), a technology-focused private school (Tech school), an
international school offering the IB curriculum (IB school), and a private EMI-immersed
international school with a diverse student population (International school). By analyzing
teacher practices and perspectives across these varied contexts, this chapter explores how
translanguaging and technology are used to support student comprehension and
engagement in EMI-STEM classrooms. The results are structured thematically
corresponding with the research questions, focusing on (1) teachers’ perceptions about
EMI-STEM, (2) challenges and opportunities, and (3) strategies teachers employ to
enhance student comprehension and engagement, particularly through translanguaging and
technology integration. By employing a phenomenological approach, the study emphasizes
teachers' lived experiences, incorporating insights from both interviews and classroom
observations to provide a holistic understanding of the implementation of EMI-STEM
education in Kazakhstan.

The Technological Pedagogical Content Knowledge (TPACK) framework was
used primarily to organize and analyze data related to Research Question 3, which focused
on instructional strategies involving technology and translanguaging. TPACK provided a
useful lens for understanding how teachers navigate the interplay between technological
tools, content delivery, and pedagogical choices in multilingual settings. While TPACK
was not applied directly to RQ1 and RQ2—which focus more broadly on experiences and

systemic challenges, connections to core elements of the framework, particularly
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Pedagogical Content Knowledge (PCK), appear throughout the findings. These
connections are especially evident in how teachers adapt their instructional approaches to
scaffold STEM learning in multilingual environments. It is further explored in the
discussion chapter to synthesize and interpret findings across all research questions.
Teachers’ Experiences with EMI-STEM Education

The data collection shows that teachers across the different school settings aimed to
integrate STEM subjects holistically by using a variety of instructional techniques. Their
strategies, including scaffolding, visual aids, problem-solving activities, realia using,
technology, and explicit vocabulary instruction, reflected a shared goal of making EMI-
STEM education more accessible and engaging for students. Thematic analysis of the data
revealed two central areas of focus: first, teachers’ perspectives on EMI-STEM instruction
in Kazakhstan, including the challenges and opportunities they encounter; and second, the
strategies they use to promote student comprehension and engagement, particularly
through the use of translanguaging and technology.
Teachers’ Perspectives of STEM in Kazakhstan

Teachers across different school settings agreed that STEM education in
Kazakhstan is still in an experimental phase, with ongoing efforts to develop a consistent
and effective approach. While government initiatives have promoted STEM education in
specialized institutions, teachers noted that a lack of standardization and clear guidelines
has led to inconsistencies in how STEM subjects are applied. Teacher A (Physics, STEM
school) shared, “We participated in a conference in Singapore last summer, and even there,
there wasn’t a clear answer to what STEM education should look like. It depends on many
factors, including the culture and available resources.” This suggests that Kazakhstan is
not alone in facing challenges in STEM education, as even internationally, educational

practices continue to evolve.
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Several teachers pointed out that STEM in Kazakhstan remains largely theoretical,
with insufficient emphasis on practical, hands-on learning. Teacher B (Biology, Tech
school) noted: “Kazakhstan is only now introducing STEM education among the teachers.
One of the biggest problems, | guess, is that teachers usually teach science only
theoretically.” Similarly, Teacher F (Chemistry, STEM school) expressed the importance
of integrating theory with practice: “In my understanding, STEM teaching is an integration
of theory with practice directly. Many students don’t see the point in learning theory
because they don’t understand how it applies to real life”.

Another commonly discussed issue was teacher preparedness and professional
development. While training opportunities exist, teachers felt they were often short-term
and lacked practical applications. For example, Teacher C (Biology, International School)
remarked: “There are a lot of one-day seminars on STEM, but nothing long-term or in-
depth. Teachers are sent to courses, but not all of them feel motivated to apply what they
learn.” This indicates a gap between theoretical training and classroom implementation, in
addition, the lack of follow-up support and opportunities for collaboration leaves teachers
to apply these new methods alone, which may reduce their confidence or motivation to
implement changes. Combined with institutional pressures, such as curriculum
requirements and the emphasis on exam preparation, teachers reported feeling anxious to
experiment with innovative STEM practices, ultimately limiting the long-term impact of
such training.

Participants believed that exposure to English-language resources and scientific
content better prepares students for higher education and future careers. Teacher F
(Chemistry, STEM school) noted: “The source of knowledge is extensive everywhere. In

English, there are so many resources, and through STEM education, students access
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deeper, more in-depth knowledge.” While Teacher E (Math, STEM school) highlighted the
differences between Kazakh, Russian and English resources:

When you think of Kazakh or Russian, these are some approaches that have been

formed over the years. They are not bad, but they are the same. But when English

came into my life, I saw that mathematics can be taught in a different way.
The observation data shows the integration of various engaging techniques that teachers
apply in their lessons, such as inquiry-based learning, comparison of theory and life-
experience, and student-centered learning (Observation data, 13.01, 16.01, 14.02). Each of
the six participating teachers was observed once, resulting in a total of six classroom
observations. Therefore, it is important to improve the conceptual clarity, linguistic
accessibility, and subject relevance of instructional materials in students’ first languages,
while also incorporating evidence-based international approaches, such as student-centered
learning, formative assessment, and inquiry-based instruction, to enhance engagement and
deepen students’ comprehension.

Overall, teachers viewed Kazakhstan’s STEM education as a work in progress. The
most significant long-term benefit of EMI-STEM education is its role in preparing students
for university and career opportunities. Since many higher education institutions in
Kazakhstan and abroad offer STEM programs in English, students who have studied in
EMI settings are at a distinct advantage. Teacher A, a physics instructor at a STEM-
focused school, supported this view, saying, “Most universities require English proficiency
for STEM majors, so students who learn these subjects in English now will have a much
smoother transition later.” Beyond academics, EMI-STEM education also enhances
students’ career prospects, as many industries prioritize candidates with English

proficiency.
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While they acknowledged EMI-STEM’s potential to enrich students’ learning and
prepare them for global opportunities, teachers emphasized the need for, more practical,
hands-on approaches, stronger teacher training programs, improved access to technology
and resources across schools, and clearer frameworks for implementing STEM nationwide.
Teachers’ Perceptions Towards the Interdisciplinary Approach

Teachers in EMI-STEM classrooms widely viewed STEM as an interconnected
discipline rather than a set of isolated subjects, recognizing the natural links between
science, technology, engineering, mathematics and language. This perspective reflects a
shift away from subject-specific instruction toward cross-disciplinary teaching, where
concepts are explored through multiple lenses. Teacher A (Physics, STEM school)
illustrated this belief, stating:

Nature doesn’t care about subjects — physics, chemistry, and biology all happen at

the same time. | think whatever topic you teach there is always possibility to make

connections even to languages, even to history, for example, even when you teach
specific law you can always make a reference to history and show some history
facts to students.
This view highlights how some teachers see STEM subjects as inherently interconnected,
offering opportunities to present scientific concepts in a more holistic way.

However, while the interdisciplinary approach was seen as beneficial, many
teachers felt that traditional STEM in Kazakhstan remains largely theoretical, with
insufficient hands-on experimentation and real-world application. Teacher B (Biology,
Tech School) emphasized, “Kazakhstan is only now introducing STEM education among
teachers, and one of the biggest problems is that science is still taught too theoretically. We

need to focus more on practical skills.”
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Several teachers agreed with this statement, mentioning that students often memorize
scientific concepts without engaging in active problem-solving or inquiry-based learning.
One example came from a Grade 9 biology lesson on enzymes where the teacher used
visual aids and realia, such as classroom objects, to explain enzyme-substrate interactions.
However, the lesson lacked active investment of the students, who were taking lecture
notes rather than conducting hands-on activities (Observation data, Teacher C, Biology,
International School, 14.01). While these strategies effectively clarified abstract concepts,
the absence of practical work limited opportunities for students to apply their knowledge in
authentic scientific contexts.

Moreover, Teacher D (Physics, 1B school) noted that while interdisciplinary
teaching could expand understanding, the current system still prioritizes subject-specific
assessments: “We try to make connections where possible, but each subject has its own
curriculum and exams. It’s difficult to break away from traditional teaching when students
are evaluated separately in physics, chemistry, and biology.”

However, the biology teacher from an international school mentioned that there is a
standardized collaboration between content and language teachers: “We have a
department, English Language department. | give that department the list of the words
what I want these students to learn and understand” (Teacher C, Biology, International
school). This practice applies differentiation of levels in a school system supporting
students with lower language proficiency level. Similarly, another Biology teacher from
International IB school emphasized the attempt to a similar practice that they tried to
compare curriculums with the language teachers and prepare students’ linguistic
comprehension before the content material has been introduced but it did not happen in
practice. Meanwhile, other teachers highlighted that collaboration between subject teachers

is rare. Although interdisciplinary connections could enrich learning, there are few
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opportunities for teachers to plan integrated lessons together. Teacher F (Chemistry,
STEM school) mentioned:

In theory, connecting subjects makes perfect sense — chemistry explains the

molecular basis of physics concepts, and biology shows how those processes

function in living organisms. But in practice, each teacher is responsible for their
subject, and we don’t always have time to collaborate.

Overall, all four private schools shared similar infrastructure and resources,
facilitating EMI-STEM implementation. International School’s foreign teachers
collaborated with the English department, while STEM, Tech, and IB school teachers
relied on personal adaptations, reflecting slight differences in pedagogical approach. While
teachers strongly supported the interdisciplinary nature of STEM, they emphasized that
effective implementation requires curriculum adjustments, professional development in
cross-disciplinary teaching, and greater institutional support. The next sections will
explore how teachers address these challenges through specific instructional strategies,

language support mechanisms, and technology integration in EMI-STEM classrooms.

Challenges and Opportunities in EMI-STEM
Language Barriers Among Students

A major challenge identified by teachers in EMI-STEM classrooms was the dual
difficulty students faced in learning both the subject content and the language of
instruction. Many students had limited prior exposure to English outside of school, making
it difficult for them to study complex scientific concepts. Teachers highlighted that even
students who were proficient in STEM subjects in their native language often struggled
when those same topics were taught in English. As one physics teacher explained, “There

are two layers of difficulty—first, the complexity of the subject itself, and second, the
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language barrier. Even if a student is good at physics in Russian, they may struggle in
English” (Teacher A, Physics).

This highlights the additional cognitive load placed on students in EMI-STEM
settings, where they must simultaneously develop subject knowledge and language
proficiency. Teachers also noted that the language barrier required additional instructional
time, as they often had to slow down content delivery to explain basic language structures
before addressing scientific concepts. Teacher B (Biology) elaborated:

They don't use English at home or in their daily life, only at school. Sometimes,

they don't even know simple verbs. So, it's always such a time-consuming process

when you should teach them from the basics — first, you know, verbs, and then
you can go on to the terms. You teach the content, and you teach the English also.

However, the pressure to cover the curriculum meant that teachers often had to
prioritize content over language development. Teacher D (Physics) pointed out: “If there is
a lot of content, then there is not much time left for the language.” This challenge was also
apparent in the Grade 7 physics lesson on liquid pressure. The teacher initially explained
the concept in English, but when students struggled with the formula for pressure (P =
dgh), they became disengaged. Noticing this, the teacher switched to Russian to clarify the
idea:

T: “What can you say about this picture?”

S (in Russian): “OaunakoBo Boda BeITekaeT co Bcex cropon.” (The water flows out

equally from all sides.)

T:“B KHUAKOCTAX NaBJICHUEC NAaBUT BO BCC CTOPOHBI, BOJId BBITCKACT CO BCEX

cropoH. Pressure in all directions.” (Observation data, Teacher D, Physics, 1B

school, 16.01)
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This immediate use of translanguaging helped students refocus, yet it also highlighted the
ongoing struggle to balance content delivery with language comprehension.

In comparison, teachers also found themselves not confident enough in teaching
English as they teach science: “I'm not the English teacher, I'm just a scientist. So,
sometimes I can be mistaken in English also” (Teacher B, Biology; Teacher F, Chemistry).
This lack of confidence added to the emotional burden on teachers, who felt overwhelmed
by the need to prepare lessons that addressed both language and content simultaneously.

Moreover, some teachers believed that introducing a third language too early added
unnecessary pressure on students, potentially compromising their understanding of the
subject. Teacher E (Mathematics) expressed concern that content knowledge should take
priority over language acquisition and contradicts the interdisciplinary approach:

When children learn a foreign language, it is an additional burden for them. While

the child thinks in Russian or Kazakh, you should teach in this language. Until they

learn to think in a foreign language, or until there is no obstacle for them in a

foreign language, then you can teach a third language. As a teacher of mathematics,

| always adhere to the importance of understanding the subject. Language plays a

secondary role, but the subject should be taught in the native language.

In summary, teachers perceived language barriers as a major obstacle to student
success in EMI-STEM classrooms, often requiring extra time, effort, and emotional
investment to balance subject learning and language acquisition. Many teachers expressed
the need for greater support and training to navigate these dual challenges effectively while
ensuring that students grasped complex STEM concepts.

Newcomers’ Adaptation Period
A particularly challenging situation arises with newcomer students, who have

recently transitioned to EMI and lack prior exposure to English instruction. These students
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require significantly more time to adjust, and their initial struggles often leave them feeling
left behind. Teacher F (Chemistry, STEM School) noted, “We have students who joined in
grade 7 or 8 and never studied in English before. It’s overwhelming for them because they
are not only learning chemistry but also a new language at the same time.”

Classroom observations revealed that teachers frequently provided additional
explanations and relied on peer support strategies to ensure comprehension. In instances
where students struggled to follow along, teachers would pause to clarify concepts,
simplify instructions, or use translanguaging to reinforce understanding, often encouraging
more proficient peers to assist with translations. One teacher also mentioned, “I can see
that the main difference is that the students whom I taught before, they think faster,
quicker. They don't ask so many questions, like they just read the instructions. The
students who are new, they always too many times ask the questions too many times”
(Teacher B, Biology, Tech school). Students who were exposed to EMI-STEM for a long
time and newcomers, who need to adapt to that curriculum they had never faced.
Time-allocation Issues

From the teachers’ perspective, the language barrier is also a time-consuming
challenge that affects the efficiency of lesson delivery. Many students require explanations
in both English and their first language, which slows the pace of instruction. Teacher D
(Physics, IB School) explained, “I often have to say the same thing twice—first in English,
then in Russian or Kazakh. Otherwise, half the class doesn’t understand.” This additional
effort limits the time available for interactive discussions, inquiry-based learning, or
hands-on experiments, as teachers must allocate more time to linguistic scaffolding.
However, most of the teachers expressed that despite the extra workload, they see this as a
meaningful responsibility. For many, the priority is establishing students grasp the content,

even if it means sacrificing instructional time or adapting lesson plans on the spot. Teacher
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B (Biology) shared: “Yes, it takes more time. But if I don’t explain, they’ll leave the
classroom not understanding anything. 1’d rather spend the time now than have them fall
behind later.” Similarly, Teacher F (Chemistry) described this process as an act of care and
commitment rather than a burden: “Of course, it adds to our workload, but these students
need our support. If using Kazakh or Russian helps them understand faster, I don’t
hesitate.” These perspectives reveal that teachers take on the additional linguistic demands
willingly, viewing it as part of their role in helping students navigate complex STEM
content in an EMI environment. The use of translanguaging is not seen as a shortcut or
inconvenience, but rather as a strategic tool to build comprehension and confidence, even
if it requires slowing the pace of lessons.

Another challenge is the adaptation of teaching materials and assessments. Since
most EMI-STEM resources are designed for native English speakers, teachers must
modify textbooks, worksheets, and exams to make them accessible to students with
varying English proficiency levels. This increases teachers’ workload significantly.
Teacher D (Physics) shared,

It also takes some time to find the video or content of the desired level. For

example, there are different channels explaining different topics on physics, for

example, but the level of English there is different, respectively, so, each video
must be viewed, to find which one is suitable for the content for us, and which has

English more or less suitable for the level of the 7th and 8th graders.

It was also seen from some observations, as teachers frequently paused lessons to rephrase
complex concepts and provided additional visual aids or translated glossaries beforehand
to help students navigate the material. Furthermore, Teacher D (Physics) explained the
usage of worksheets that are prepared for the lesson as meaningful to differentiate various

language levels in class:
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So that those who find it difficult, those who quickly perceive the material and
quickly understand it, so that they don't wait for everyone else, but can go on their
own, for example. Then, if there is a task and there is a large set of words, there
must be translations at the bottom to reduce the number of questions from children
in my direction.
These actions reflect a broader, shared commitment to ensuring that language barriers do
not prevent students from engaging with STEM content.
This need for adaptation is also compounded by limited instructional time allocated for
STEM subjects, especially in schools where lesson hours are constrained. Teacher E
(Mathematics, STEM School) emphasized the difficulty of balancing language and content
instruction within the limited weekly hours: “For example, in our school, physics is only
allocated two hours a week. It’s already hard to cover the main program in that time, let
alone teach it in English and develop students' language skills”.

Similarly, Teacher F (Chemistry, STEM School) suggested that adding extra hours
or offering EMI instruction as an optional course could decrease some of this pressure: “If
we’re expected to teach both the content and the language, there should be an additional
hour added. Either that or EMI should be offered as an elective so we can properly focus
on both aspects without rushing.”

Teacher D (Physics, IB School) also mentioned this issue, explaining that the current
curriculum structure limits the depth of instruction: “In IB, we have to balance content
delivery with IB-specific skills and assessments — all in just two hours a week. It’s nearly
impossible to give equal attention to content, language skills, and inquiry-based learning
with such limited time.”

In assessments, teachers also faced the challenge of distinguishing between

language-related errors and gaps in subject knowledge. As Teacher A (Physics, STEM



55

School) explained: “Sometimes students know the concept but struggle to express it in
English. When grading, | have to carefully evaluate whether they misunderstood the
content or just lacked the right words.” This need for careful assessment highlights how
teachers take on dual roles — both content instructors and language facilitators — in an
effort to make STEM education more inclusive. Their willingness to adapt materials and
scaffold assessments presents a collective effort to create more equitable learning
environments, where students can access content regardless of their language proficiency.
Integration of Different Curriculums
Compounding these issues, the curriculum itself is overloaded, placing pressure on
both students and teachers. EMI-STEM students must learn complex subjects in English
while simultaneously preparing for national exams, such as PISA, which assess their
knowledge in their first language. Teacher E (Mathematics, STEM School) pointed out,
“Students are exposed to terminology in English, but when they take national exams in
Kazakh or Russian, they sometimes struggle to recall the equivalent terms.” This added
complexity often meant that lessons focused more on memorizing terminology across
languages rather than developing practical skills or engaging in inquiry-based learning.
Besides, teachers described the challenge of navigating multiple educational
frameworks without clear guidance. Teacher E elaborated on the confusion this creates:
Right now, | work with the 10th grade. We have American math, British math, and
Kazakh math. The students want to pass both international and national exams, but
some topics don’t align. As a teacher, you get lost. You need someone to guide
you. Any program, any movement, should have a clear goal — not just for the
teachers, but for the students.
Teacher E’s experience stands out for its emphasis on the systemic tension between

EMI instruction and national curricular expectations. Her reflection on navigating multiple
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curricula—Kazakh, American, and British—illustrates a broader issue of curricular
misalignment that complicates teaching in EMI-STEM settings. This suggests that EMI is
not only a language issue but a structural and pedagogical coordination challenge. The
absence of a unified curriculum or support system left teachers feeling overwhelmed, as
they had to juggle multiple educational objectives with limited instructional time. As
Teacher D (IB School) noted: “If there’s no direction, then it’s difficult for the teacher.
You end up spending more time figuring out what to teach rather than actually teaching.”
This may cause teachers’ burnout.

As a result, both students and teachers faced increased pressure to keep up with the
curriculum while balancing linguistic needs. Teachers expressed the need for greater
alignment between EMI instruction and national exams, as the lack of consistency created
confusion and added complexity to lesson planning. They also highlighted the importance
of clearer guidelines on bilingual competence development to ensure that students could
master subject knowledge without compromising their understanding due to language
barriers. Additionally, teachers called for institutional support to help navigate the
demands of covering multiple curricula within limited instructional time. Without these
supports, the current system risks prioritizing memorization and test preparation over the
development of critical thinking and practical STEM skills.

Opportunities in EMI-STEM Education

Despite the challenges, teachers highlighted several significant opportunities that
EMI-STEM education offers to students. One of the primary benefits is the availability of
vast educational resources in English. Unlike in Kazakh or Russian, where STEM
materials can sometimes be outdated or complicated, English provides access to a wide
range of up-to-date textbooks, research articles, and multimedia content. Teacher D (

Physics, IB School) explained, “In English, there are endless resources—Videos,
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simulations, and interactive websites that explain complex topics better than any
traditional textbook.” Teachers frequently used online platforms such as YouTube, PhET
simulations, and virtual lab environments to supplement instruction, making difficult
scientific concepts more accessible (See sub-section on technologies).

Additionally, STEM videos in English often offer clearer explanations than those
available in students’ first languages. Many teachers noted that scientific concepts are
often explained in a more engaging and interactive manner in English, using real-world
applications, animations, and step-by-step demonstrations. Teacher B (Biology, Tech
School) shared, “Sometimes, even if students don’t fully understand the English language,
they grasp the concept better because of how well it is illustrated.” Observations indicated
that students appeared more attentive and responsive when watching visually rich STEM
videos, compared to reading traditional textbooks.

Another key opportunity in EMI-STEM education is the integration of STEM
projects that connect learning to daily life. Teachers reported that EMI classrooms
encouraged project-based learning, where students applied theoretical knowledge to real-
world problems. Teacher F (Chemistry, STEM School) noted, “Students don’t just
memorize formulas—they conduct experiments, design models, and explain their findings,
which improves both their understanding of science and their English skills.” In one
observed lesson, students worked in teams to design eco-friendly water filtration systems,
applying chemistry and engineering principles while presenting their findings in English
(Observation data, Teacher B, Biology, Tech school, 13.01).

Moreover, some teachers believed that proficiency in STEM subjects could
strengthen language acquisition. Teacher A (Physics, STEM School) explained that for
students with a strong background in science, the familiarity with content could serve as a

scaffold for learning English:
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If a student has good intuition for science subjects — let’s say they studied physics

in Russian in grades seven and eight and then moved to STEM School in ninth

grade — their understanding of physics can actually help them learn English faster.
This perspective positions EMI-STEM not only as a platform for developing scientific
literacy but also as a vehicle for language learning, where subject knowledge supports the
acquisition of academic English.

In addition, teachers emphasized that EMI-STEM education equips students with
valuable skills for future academic and career opportunities. Access to English-language
scientific discourse opens doors to international universities, global job markets, and
cutting-edge research, positioning students to succeed in an increasingly interconnected
world.

While EMI-STEM presents language-related challenges, the benefits of access to
high-quality resources, engaging STEM content, hands-on project-based learning, and
enhanced career prospects outweigh the difficulties. All participants, despite these
challenges, generally view EMI-STEM as an investment in students' futures, equipping
them with the language skills and scientific knowledge needed for a globalized
environment. International and IB schools’ diverse student populations simplified
language challenges, requiring adaptive strategies. STEM and Tech schools’ less diverse

students faced fewer linguistic barriers, allowing teachers to focus on content.

Teachers’ Strategies to Encourage Students’ Comprehension and Engagement
Teachers in EMI-STEM classrooms apply a variety of strategies to sustain student

engagement and improve academic outcomes. Given the dual challenge of understanding

both complex STEM concepts and English as the medium of instruction, interactive tasks,

real-world applications, and multimodal teaching emerged as the most commonly used
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methods. According to teachers, these strategies not only enhanced comprehension but
also appeared to encourage students to participate more actively in lessons.

One widely used approach was interactive learning through group work and
inquiry-based activities. Teachers encouraged students to collaborate, discuss, and
problem-solve together, which they believed provided more opportunities for students to
engage with the material. Teacher E (Mathematics, STEM School) explained, “I don’t just
give students equations to solve—I let them figure out real-life applications through
teamwork. If they discuss it together, they remember it better.” In an observed lesson,
students worked in small groups to analyze data and create a mathematical model to
predict future population growth (Observation data, Teacher E, Math, STEM school,
31.01). This approach encouraged discussion and critical thinking, making the lesson more
engaging for students of varying proficiency levels.

Another strategy mentioned by some teachers was connecting STEM concepts to
real-world applications to make lessons more relevant and meaningful. For example,
Teacher F (Chemistry, STEM School) described using everyday scenarios to deepen
curiosity: “When I ask students why sugar dissolves faster in hot tea than in cold water,
they get curious and start thinking about reaction rates. When learning is tied to things they
experience every day, they naturally engage more”.

This approach aimed to help students see the practical value of scientific theories, making
abstract concepts more concrete and relatable.

Observations indicated that some students appeared more engaged during
discussions that connected chemistry concepts to real-world experiences (Teacher B,
Biology, Tech school, 13.01). In these instances, the teacher motivated students to
contribute examples from their own lives and asked follow-up questions, suggesting a

connection between the lesson content and their curiosity.
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Teachers also relied on multimodal teaching, incorporating visuals, videos, and
hands-on activities to cater to different learning styles. In a biology lesson observed at the
Tech School, Teacher B used a combination of diagrams, real plant samples, and short
video clips to explain photosynthesis (13.01). “Some students understand better through
visuals, others through hands-on work. I try to mix different formats so that everyone has a
way to engage with the material,” she explained. Students who had struggled with
textbook-based explanations of photosynthesis showed increased engagement when
examining real plant leaves under a microscope and identifying different structures.

Despite these efforts, teachers actively adjusted their approaches to maintain
engagement across students with varying language proficiencies. In one physics lesson, the
teacher noticed a group of students disengaging from a problem-solving activity due to
difficulty understanding the task requirements in English. Recognizing the barrier, the
teacher promptly re-explained the instructions in Russian, which helped the students
quickly refocus and collaborate with their peers (06.12). This demonstrated the teacher’s
responsiveness to language challenges and reinforced the use of translanguaging as a
deliberate strategy to support participation and ensure comprehension.

Differentiation Strategies in EMI-STEM Classrooms

To address challenges, teachers reported using a range of differentiation strategies,
with translanguaging emerging as a common approach. Many teachers used students’ first
languages (Kazakh or Russian) to check understanding, provide explanations, or scaffold
learning when necessary. “I always mix languages—if students don’t understand a concept
in English, I explain it in Russian. Otherwise, they lose time trying to decipher the
language instead of focusing on the content” (Teacher D, Physics, 1B school).

Observations confirmed that teachers frequently switched between English and

students’ first languages, particularly during complex explanations or when responding to
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students' questions (Teacher A, Teacher B, Teacher D, Teacher E, Teacher F). In several
observed lessons, students themselves initiated translanguaging by asking for clarifications
in Kazakh or Russian, after which teachers briefly explained in the requested language
before switching back to English.

Another frequently used strategy was simplifying instructional language while
maintaining academic terminology. Teachers reported that they often rephrased complex
explanations into simpler English but ensured that key subject-specific terms remained
unchanged. “I don’t translate scientific terms, but I simplify the sentences around them.
That way, students focus on learning the new vocabulary while still understanding the
concept” (Teacher B, Biology, Tech school). Observations showed that teachers frequently
used shorter, more direct sentences, avoided unnecessary lexis, and provided visual aids to
support comprehension. For instance, in a biology class, the teacher introduced the term
"photosynthesis” and kept the scientific term in English. However, they simplified the
surrounding explanation: "Plants make food using light. This process is called
photosynthesis” (Observation data, Teacher B, Biology, Tech school, 13.01). Visual aids,
like diagrams, helped to provide better explanation, helping students connect the term with
its meaning. In another lesson, the teacher avoided complex sentence structures, opting for
shorter, clearer instructions like: "First, measure the water. Then, add the salt. Finally, stir"
(Observation data, Teacher D, Physics, IB school, 16.01). This allowed students to focus
on key content without getting lost in language complexity.

Peer support was also encouraged as a strategy to help students navigate language
difficulties. In some classrooms, teachers deliberately paired students with stronger
English skills with those who struggled, allowing them to work collaboratively on tasks.
“Students learn best from each other—sometimes they explain things in a way that makes

more sense to their peers” (Teacher C, Biology). This was evident in observed group
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activities, where students frequently assisted each other by paraphrasing instructions or
summarizing key points in their first language before switching back to English for
discussion.

To sum up, while language barriers remain a significant challenge in EMI-STEM
education, teachers employ various strategies to overcome these difficulties.
Translanguaging, simplification of instructional language, and peer collaboration help
students bridge the gap between content knowledge and language proficiency. These
findings indicate that rather than strictly enforcing English-only policies, teachers
recognize the value of linguistic flexibility in supporting students' learning and
engagement in STEM subjects.

Teachers’ Use of Translanguaging

Teachers across different school contexts demonstrated a generally positive attitude
toward translanguaging, recognizing its effectiveness in supporting student
comprehension. Rather than viewing it as a barrier to English acquisition, teachers
strategically used students’ first languages (Kazakh or Russian) to scaffold learning,
clarify complex concepts, and maintain lesson flow. Observations confirmed that
translanguaging was used in multiple classrooms, though its frequency varied across
schools and contexts. Teachers employed translanguaging most often during whole-class
instruction when introducing new terminology or clarifying complex concepts. In one-on-
one interactions, it was used more selectively, typically to address misunderstandings or
provide individualized support. In several lessons, students also initiated translanguaging,
asking questions or seeking clarification in Kazakh or Russian, which teachers briefly
responded to before switching back to English.

A key application of translanguaging in scaffolding was seen in cases where

students needed additional linguistic support to grasp scientific concepts. In a physics
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lesson, for example, Teacher D used translanguaging to bridge students’ prior knowledge
with new academic content. The teacher first explained in Russian, "B xuakoctsax
naBiieHre naBuT Bo Bce ctopoHsl” ("Pressure in all directions"), reinforcing the concept in
English. When a student asked for clarification, Teacher D continued by providing another
example: "In an aquarium, B 6acceifHax, )KUAKOCTh ICHCTBYET B OTPEICICHHON riyOnHe"
("In pools, liquid acts at a certain depth™). This gradual shift between languages helped
scaffold the student's understanding of the concept.

Teachers also used translanguaging to facilitate vocabulary acquisition, helping
students connect new terms with familiar concepts. In a biology lesson, Teacher B

encouraged a student to recall the word growth by prompting them in Russian before

guiding them to the English equivalent:

Teacher B: Young plants and animals get bigger. This is called...
Teacher B: Bigger snaunt—? (Bigger means—?)

Similarly, in chemistry, translanguaging was used to explain abstract concepts.
Teacher F (Chemistry, STEM school) highlighted how switching between languages
allowed students to first articulate their reasoning in their first language before expressing
it in English:

When we discuss reaction rates, I ask students in Kazakh or Russian: ‘Why does

sugar dissolve faster in hot tea than in cold water?” Once they explain in their first

language, | guide them to express the same idea in English: ‘Because of increased
molecular movement.’ This way, they understand the logic before struggling with
the terminology.

Beyond scaffolding, translanguaging was also seen as a practical way to manage
classroom performance efficiently. Teachers reported that allowing occasional use of
students’ first languages prevented unnecessary delays. Teacher E (Mathematics)

explained, “If a student asks for clarification in Russian, I answer in Russian. Otherwise,
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they might waste several minutes trying to figure out what I mean in English.” Similarly,
Teacher F (Chemistry) noted, “If I see students hesitating, I briefly switch to Kazakh,
confirm they understand, and then continue in English. It keeps the lesson moving.
However, teachers acknowledged limitations in the use of translanguaging, particularly in
assessments. Since most formal evaluations followed English-only policies, teachers had
to find ways to balance language support with test preparation. Teacher A (Physics, STEM
school) stated, “Officially, we can’t provide translations in assessments, but if it were
allowed, 1 would do it for students who truly struggle with the language but know the
subject.” Similarly, Teacher D (Physics, IB school) mentioned simplifying the wording of
test questions while keeping key academic terms in English to ensure students focused on
content rather than decoding complex language. Observations confirmed that during test
review sessions, some teachers used Kazakh or Russian to clarify difficult concepts,
though they reminded students that the actual exams would be in English. Despite these
efforts, teachers recognized that language barriers continued to impact student
performance, especially when assessments required understanding nuanced instructions or
expressing answers in academic English.

Overall, translanguaging was widely accepted as a valuable instructional tool,
particularly in scaffolding difficult concepts, reinforcing key vocabulary, and maintaining
student engagement. Teachers demonstrated a thoughtful integration of pedagogical and
content knowledge by using students’ first languages strategically to clarify complex
STEM concepts while key subject-specific terms remained in English. By doing so, they
navigated the interplay of language and content instruction that is central to EMI-STEM
education. STEM and Tech schools’ less diverse students enabled frequent
Kazakh/Russian translanguaging. International School’s foreign teachers used minimal

translanguaging, relying on realia and student translations due to diverse student languages
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and their own limited Kazakh/Russian proficiency. IB School teachers embraced student-
led translations, reflecting openness to linguistic diversity. Collaboration with the English
department was unique to International and IB schools. Translanguaging’s role in
scaffolding content, rooted in teachers’ experiential challenges (RQ1), contrasts with
technology’s focus on content delivery, as seen in RQ3b. While translanguaging leverages
linguistic diversity to enhance comprehension, technology often operates independently,
highlighting a gap in their integration.

Teachers’ Use of Technology

Teachers across different school contexts acknowledged the importance of
technology in EMI-STEM education, particularly in making complex scientific concepts
more accessible. However, direct integration of technology in daily lessons was limited,
with most teachers using it as a supplementary tool rather than a core instructional
strategy. Interviews revealed that while teachers frequently relied on YouTube videos,
virtual labs, and educational apps such as Quizlet, Kahoot, and Canva, these tools were
primarily used for content delivery rather than fostering interactive engagement.

One of the most commonly used technological tools was YouTube, which teachers
found particularly helpful for demonstrating scientific experiments, explaining abstract
concepts, and reinforcing difficult topics. Teacher A (Physics, STEM school) noted, “We
don’t always have the necessary lab equipment, so I show students video demonstrations
of experiments. It helps them visualize concepts that would be impossible to replicate in
the classroom.” Similarly, Teacher F (Chemistry, STEM school) emphasized that videos
often provided clearer explanations than traditional textbooks: “Many chemical reactions
happen too quickly to observe in real-time. Showing a slow-motion video of a reaction
helps students grasp what’s actually happening”. So, teachers used technology to enhance

content delivery and student comprehension, utilizing digital tools to make complex
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concepts more accessible. The ability to pause, replay, and analyze visual content gave
students the opportunity to engage more deeply with the material, promoting a richer
understanding of scientific processes.

Teachers also mentioned using virtual laboratories and simulations to help students
explore scientific concepts that require specialized equipment. However, these tools were
mostly assigned for independent learning rather than actively incorporated into lessons.
Teacher C (Biology, International School) explained, “I suggest interactive simulations for
students to try at home. It’s useful, but we rarely have time to integrate them into
classroom activities.” This suggests that while virtual labs are available, time constraints
and curriculum demand limit their full integration into STEM instruction.

Beyond content delivery, some teachers utilized educational apps such as PhET

(https://phet.colorado.edu/), Kahoot (https://kahoot.com/), and Blooket

(https://www.blooket.com/) for assignments, vocabulary reinforcement, and review

activities. Teacher D (Physics, IB school) shared, “Students find it easier to memorize
scientific terms when they use Quizlet. It’s more engaging than simply reading
definitions.” Similarly, Kahoot was often used to make review sessions more interactive:
“It adds an element of competition, which keeps students motivated,” said Teacher E
(Mathematics). Despite these benefits, teachers acknowledged that such tools were mainly
used outside of core instruction, either as homework or as a quick activity at the end of a
lesson.

However, teachers also pointed out barriers to using technology more extensively
in EMI-STEM classrooms. The most frequently mentioned challenge was time constraints,
as covering subject content in English already required additional explanation and
scaffolding. Teacher F (Chemistry) explained, “I would like to use more digital tools, but

when you’re already spending extra time making sure students understand the concepts in
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English, there’s not always room for more activities.” Additionally, some teachers
mentioned a lack of access to devices and reliable internet in certain schools, which made
consistent technology use difficult.

Overall, while teachers recognized the value of technology in enhancing STEM
learning, its use remained largely focused on content delivery rather than hands-on student
interaction. From a TPACK perspective, teachers primarily benefit their technological
knowledge (TK) to support content knowledge (CK) by using digital tools like YouTube
videos and simulations to demonstrate scientific concepts and reinforce subject-specific
vocabulary. However, the integration of technology into pedagogical practices (PK) was
less pronounced. Most technology use was teacher-led, serving as a means to present
information and clarify complex ideas, rather than encouraging student-driven exploration
or interactive digital learning experiences. This suggests that while teachers are aware of
technology’s potential, its full integration into classroom practices — where technology,
pedagogy, and content knowledge work in tandem — remains an area for further
development.

Summary

This chapter explored the key findings from teacher interviews regarding the
implementation of EMI-STEM education in Kazakhstani secondary schools. The findings
were organized around the study’s research questions, addressing teachers' experiences,
challenges, engagement strategies, and the role of translanguaging and technology in
STEM instruction.

Teachers generally viewed STEM education as an integrated discipline, using
scaffolding, real-world applications, and multimodal teaching to support student
comprehension. However, language barriers posed a significant challenge, particularly for

newcomer students with limited English proficiency. To address this, teachers relied on
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translanguaging, simplifying instructional language, and peer support to help students
engage with complex STEM content. While translanguaging was widely used for
scaffolding and maintaining lesson flow, its application was limited in formal assessments
due to institutional policies favoring English-only testing.

Teachers also highlighted the opportunities provided by EMI-STEM education,
particularly in terms of access to high-quality resources, interactive learning materials, and
future university and career prospects. Despite these advantages, the use of technology in
the classroom remained primarily teacher-led, with YouTube videos, virtual labs, and
educational apps being used for content delivery rather than interactive engagement. Time
constraints and curriculum demands were cited as the main barriers to fully integrating
technology into instruction.

Overall, the findings indicate that while EMI-STEM education presents both
challenges and opportunities, teachers play a crucial role in bridging the language gap,
fostering engagement, and adapting instructional strategies to support student learning.
From a TPACK perspective, teachers demonstrated their ability to intertwine
technological, pedagogical, and content knowledge to navigate the complexities of EMI-
STEM instruction. However, the observations also reveal that technology was primarily
used as a content delivery tool rather than being fully integrated into interactive, student-
centered learning. These insights lay the foundation for the next chapter, which will
discuss these findings in relation to existing literature, highlighting their implications for

STEM education policy and practice through the lens of the TPACK framework.
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Chapter 5: Discussion

This chapter explores the extent to which Multilingual Technological Pedagogical
Content Knowledge (TPACK), as an integrated model combining translanguaging and
traditional TPACK, analyzes instructional practices and existing literature. Drawing on the
key literature and findings from this study, the chapter examines teachers’ perceptions of
technology and translanguaging, with particular attention to how these perceptions shape
pedagogical strategies that enhance student engagement and comprehension as secondary
outcomes. While the original TPACK framework emphasizes the intersection of content
knowledge (CK), pedagogical knowledge (PK), and technological knowledge (TK)
(Koehler et al., 2013), the multilingual adaptation used in this study includes
translanguaging to account for the linguistic diversity (Cenoz & Gorter, 2017) present in
Kazakhstani classrooms.

Findings revealed that translanguaging and technology were commonly used across
schools, but largely functioned as separate practices. School-specific approaches to
translanguaging varied, as did levels of access to technological resources. However, there
was a consistent lack of intentional integration between these two strategies, representing a
missed opportunity to enhance EMI-STEM instruction in multilingual settings. Following
the three overlapping dimensions of the TPACK framework, the discussion begins with an
analysis of translanguaging as a pedagogical tool (PK), followed by its role in scaffolding
content knowledge (CK), and concludes with an examination of technology use alongside
translanguaging (TK), highlighting their separate integration as a limitation.

The study’s phenomenological approach is examined in relation to
recommendations that address the disconnect between translanguaging and technology.
The chapter also reflects on how the study’s phenomenological approach helped uncover

these patterns and concludes by linking the findings to key literature (e.g., Drijvers et al.,
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2016; Macaro, 2018), offering implications for policy, teacher training, and future research
grounded in teachers’ lived experiences.
Translanguaging and Pedagogical Knowledge

Teachers in Kazakhstan view English-medium STEM (EMI-STEM) pedagogy as a
developing yet challenging area of practice. Despite the government’s efforts to promote
EMI-STEM as a means of enhancing global competitiveness (Karabassova, 2018),
teachers reported that its implementation remains experimental and inconsistent. While
mainstream schools struggle with curriculum adaptation, limited resources, and language-
related barriers (Smagulova, 2021), teachers in private STEM and international schools
described greater access to international curricula, professional development, and
instructional flexibility. However, these advantages did not eliminate the core challenge of
balancing language and content in linguistically diverse classrooms. In non-specialized
private schools, teachers reported greater challenges with linguistic diversity compared to
specialized institutions like NIS, as students’ varied English proficiency levels necessitated
informal translanguaging.

The findings indicate that translanguaging plays a central role in how teachers
navigate these challenges. Rather than viewing translanguaging as a policy deviation,
teachers used it as a pedagogical strategy to clarify content, support comprehension, and
maintain student engagement, especially for learners with varying levels of English
proficiency. Common strategies included simplifying explanations, incorporating
multilingual visual aids, and allowing students to process ideas in Kazakh or Russian
before expressing them in English. These practices reflect teachers’ efforts to scaffold both
language and content, drawing on their awareness of students’ linguistic profiles (Garcia &

Wei, 2015; Mendoza et al., 2023).
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However, translanguaging practices varied across school contexts. In STEM and
tech-focused schools, translanguaging was common and teacher-led, whereas in
international schools, often staffed by foreign teachers with limited knowledge of local
languages, it was more student-driven, relying on visuals and peer translation. In IB
schools, translanguaging occurred mostly in Russian, reflecting its dominant
sociolinguistic status (Goodman & Tastanbek, 2019). Teacher C, for example, used visual
supports extensively to compensate for her limited Russian and Kazakh. These adaptations
demonstrate flexibility, but also expose a disconnect between official EMI policies, which
emphasize English-only instruction (Karabassova & Isidro, 2023), and classroom realities
where translanguaging is both necessary and effective.

Despite broad support for translanguaging, some educators expressed hesitation,
noting that overreliance on students' first languages might hinder long-term development
of academic English. These tensions reflect the broader policy-practice divide, in which
teachers must balance language development goals with content accessibility. Moreover,
although translanguaging was part of daily instruction in many schools, assessments,
particularly in STEM and tech schools, remained strictly in English, reinforcing the hidden
nature of translanguaging practices (Bedeker et al., 2023). Only the IB school explicitly
incorporated translanguaging into both instruction and evaluation.

Overall, these findings echo literature positioning translanguaging as a
pedagogically informed response to the complexities of EMI (Garcia & Wei, 2015;
Otheguy et al., 2019). As Karabassova and Isidro (2023) argue, translanguaging serves as
both a scaffolding tool for students and a coping mechanism for teachers, especially when
navigating misalignments between students’ linguistic repertoires and policy-driven

expectations for English proficiency.
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Translanguaging operates within teachers’ Pedagogical Knowledge (PK) in the
TPACK framework. It supports differentiated instruction and provides a flexible tool for
addressing the needs of multilingual learners in EMI-STEM classrooms. However, this
pedagogical adaptability remains largely teacher-driven and informal, with little formal
training or institutional support for translanguaging practices.

Translanguaging and Content Knowledge

The literature review identified translanguaging as a pedagogical tool for
scaffolding content knowledge in multilingual EMI contexts, yet highlighted a lack of
research on its use in complex STEM subjects, particularly in underexplored environments
such as Kazakhstan’s private schools (Cenoz & Gorter, 2017; Macaro et al., 2018). This
study addresses that gap by examining how teachers apply Multilingual TPACK,
specifically the intersection of content knowledge (CK) and translanguaging, to support
student comprehension in EMI-STEM settings. To provide a more nuanced understanding,
this section is divided into two subsections: teacher-driven translanguaging, where
scaffolding originates from the teacher’s instructional design, and student-driven
translanguaging, where learners initiate language use to facilitate peer learning and
conceptual processing.

Teacher-driven Translanguaging

The findings show that teachers in STEM and Tech schools responded to students’
difficulties with English-only instruction by using multilingual scaffolding strategies to
support content understanding. These included the use of bilingual terminology, culturally
familiar expressions, and the strategic incorporation of students’ home languages to
explain complex concepts, especially in terminology-heavy subjects such as chemistry and
biology. These approaches helped reduce students’ cognitive load and supported smoother

conceptual transitions (Otheguy et al., 2019; Garcia & Wei, 2015).
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Teachers also utilized tools such as multilingual glossaries to reinforce key
terminology in both English and students’ first languages. These resources not only
enhanced retention but also promoted learner confidence, as evidenced in lesson
observations from several classrooms. In international school contexts, where teachers
were often unfamiliar with local languages, strategies such as realia and peer translation
were used to achieve similar goals. In the IB school, student-led translation played a more
central role in classroom discourse, contributing to peer learning and fostering
metalinguistic awareness discussed in Mendoza et al. (2023). These practices also align
with Li Wei’s (2018) view of translanguaging as a means to leverage linguistic repertoires
for content mastery, filling the literature gap by showcasing context-specific scaffolding in
Kazakhstan’s EMI-STEM settings.

Students-driven Translanguaging

In addition to teacher-led strategies, the study found that students themselves used
peer-based translanguaging to understand challenging STEM subjects. Students frequently
used Kazakh or Russian to clarify concepts during group projects and problem-solving
tasks before presenting them in English. Teachers saw this as proof of active learning and
meaning-making rather than as a breach from EMI norms.

This behavior reflects what Garcia and Wei (2015) describe as "translanguaging
instinct” that is the natural tendency of multilingual learners to draw on their entire
linguistic repertoire when making sense of unfamiliar or abstract content. Rather than
viewing language boundaries as fixed, students fluidly moved between languages to
construct understanding, negotiate meaning, and support one another’s learning. This
aligns with research showing that translanguaging supports deeper comprehension and

metacognitive development in STEM learning environments (Garcia, 2012; Li, 2018).
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However, some teachers expressed concern about students becoming overly reliant
on their first language, potentially at the expense of developing academic English. This
tension reflects broader debates in EMI contexts, where institutional language policies
often promote English-only instruction, while classroom realities demand more nuanced
approaches (Karabassova & Issidro, 2023). Nonetheless, the majority agreed that, under
the right guidance, translanguaging was a productive bridge between familiar knowledge
and new STEM content, particularly in secondary education where content becomes
increasingly abstract.

These findings demonstrate that both teachers and students actively engage in
translanguaging to scaffold content understanding in EMI-STEM classrooms. Teacher-led
strategies emphasized intentional instructional scaffolds, while student-driven practices
reflected learners’ instinctive use of their full linguistic repertoires to construct meaning.
Although concerns about overreliance on L1 persist, the overall evidence suggests that
translanguaging, when purposefully guided, enhances conceptual learning and peer
collaboration. These context-specific examples extend existing research by illustrating
how translanguaging operates within the content knowledge (CK) domain of the
Multilingual TPACK framework in Kazakhstan’s EMI-STEM settings. This foundation
sets the stage for examining how technological tools were used, often separately from
linguistic strategies, and the implications of this disconnect.

Technology in EMI-STEM Classrooms

Although classroom observations provided limited evidence of how technology
was used in EMI-STEM classrooms, teacher interviews revealed frequent usage of digital
tools like YouTube, PhET simulations, and virtual labs to enhance EMI-STEM
engagement and comprehension, supporting content delivery (CK) but underutilizing

pedagogical integration (TPK) (Mishra & Koehler, 2006). However, translanguaging and
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technology remained separate strategies, with English-only resources challenging diverse
learners, missing opportunities for multilingual scaffolding.
Digital Tools as Content Scaffolding

Teachers in EMI-STEM classrooms widely acknowledge the value of digital
resources in enhancing student content comprehension and learning investment. To help
students overcome language barriers, many teachers searched for bilingual or subtitled
content wherever possible. Teachers across four schools used digital resources like
YouTube videos and PhET simulations to visualize or scaffold complex STEM content,
particularly for students struggling with English-only instruction (Teacher, A; Teacher D;
Teacher E; Teacher F). Similarly, students were able to investigate chemistry and physics
issues in a risk-free, interactive setting through virtual labs, which helped them visualize
concepts that might be challenging to understand through textbook instruction in English
alone. This is consistent with the TPACK framework's knowledge Knowledge (CK)
dimension, where technology facilitates deeper engagement with knowledge through
multimodal presentation (Mishra & Koehler, 2006). Besides, these practices align with
Jiang et al.’s (2024) findings on technology’s role in multimodal content delivery, yet
extend their work by highlighting the need for multilingual adaptations, as teachers sought
bilingual or subtitled resources to complement translanguaging, Li Wei’s (2018) emphasis
on leveraging linguistic repertoires too. However, the predominance of English-dominant
tools limited integration with translanguaging, confirming Kelly-Holmes (2019)
observation of linguistic barriers in monolingual technology use.
Barriers to Integrate Translanguaging and Technology

Teachers identified structural barriers, such as time-intensive resource adaptation,
limited professional development, limited availability of multilingual STEM resources

aligning with the Williyan and Sirniawati (2020b), and Kelly-Holmes (2019) that hindered
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integrating translanguaging and technology in EMI-STEM classrooms, perpetuating their
use as separate strategies (PK/PCK for translanguaging, TK/CK for technology). This
disconnect, illuminated by phenomenological insights (e.g., Teacher A’s YouTube use),
limits multilingual learners’ support, underscoring the need for cohesive Multilingual
TPACK strategies (Morales et al., 2022). In under-resourced schools, the use of interactive
platforms was constrained by basic infrastructure issues, such as slow internet or outdated
labs and resources (Nugroho & Mutiaraningrum, 2020). Meanwhile, even in well-equipped
settings, English-only tools like PhET simulations were inaccessible for students with
limited English proficiency (Teachers E & F), hindering translanguaging integration. This
aligns with Kelly-Holmes’ (2019) findings on linguistic barriers in monolingual
technology, emphasizing the need for multilingual digital resources to support CK
delivery.

Additionally, Adapting English-only resources and researching multilingual tools
consumed significant time, restricting translanguaging’s pedagogical application (TPK).
Teachers’ reliance on translation apps risked students prioritizing quick translations over
academic English development, echoing UNESCO’s (2021) and Williyan and Sirniawati’s
(2020b) observations of systemic deficiencies in EMI technology. This barrier underscores
the need for accessible multilingual STEM resources to enhance PCK and reduce cognitive
load (Garcia & Wei, 2015).

Another major obstacle is the lack of training in multilingual digital pedagogy
forced teachers to learn tools via trial and error, limiting student-centered, translanguaging-
enhanced activities. This aligns with OECD’s (2014; 2020) global findings on the need for
continuous professional development in digital literacy for EMI-STEM educators.
Teachers defaulted to passive methods (e.g., PowerPoint), underutilizing gamification due

to unfamiliarity (Teachers D & E). Without guidance, technology failed to support deep
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inquiry, as students treated game-based platforms as entertainment (Teachers D & F),
highlighting the need for TPACK-focused training. Even the most competent teachers may
resort to parallel practices rather than integrating their knowledge domains if they do not
receive clear guidance on how to connect technological, pedagogical, and language
strategies.

The findings highlight a critical disconnect in EMI-STEM classrooms.
Translanguaging and technology, while both valuable, are used independently rather than
as integrated components of a cohesive pedagogy. This separation limits their potential to
fully support multilingual learners, as translanguaging scaffolds linguistic comprehension
(PK/PCK) while technology enhances content delivery (TK/CK) without synergy.
Addressing this disconnect is essential for moving toward better integration, where these
strategies reinforce each other to create inclusive, effective STEM learning environments.
The phenomenological insights, which illuminated teachers’ nuanced experiences (e.g.,
Teacher A’s use of YouTube for physics demonstrations, Teacher F’s bilingual chemistry
explanations), provide a foundation for actionable implications that align with the
Multilingual TPACK framework (Morales et al., 2022).

Missed Opportunities for Integrating Translanguaging

Despite the widespread use of technology, the results showed little indication that
teachers intentionally combined digital tools and language comprehension. Although some
students checked foreign phrases on their own using bilingual dictionaries or online
translation apps, this did not take place during teacher-directed teaching. Some teachers
allowed students to have quick conversations in their first languages before tasks or
summarized English-language video content in Kazakh or Russian, but these activities

were not regularly organized or structured around the use of technology.
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This suggests a gap in teachers’ Technological Pedagogical Knowledge (TPK):
while teachers demonstrated competence in selecting tech resources and adapting
explanations to students' needs, they lacked the training or frameworks to combine digital
tools with multilingual strategies. As a result, EMI-STEM learning is supported by both
technology and translanguaging, but they do not reinforce each other, leading to a
fragmented instructional approach.

These results are in line with those of Mustafina (2016) and Morales et al. (2022),
who claim that although digital tools have a lot of promise in EMI environments, they are
often applied passively or without linguistic modification. The study's teachers were also
concerned that students would become dependent on translation applications, emphasizing
word-for-word conversion over conceptual understanding. This underscores the conflict
between deeper academic learning and technological convenience (Mustafina, 2016). To
bridge this gap, professional development should prioritize training combining
translanguaging and technology within TPACK’s domains. Teachers could adapt English-
only tools like PhET with bilingual annotations or use Padlet for multilingual discussions,
enabling lessons that support translanguaging and reduce cognitive load (Garcia & Wei,
2015). The Ministry of Education and Science of RK must develop multilingual STEM
resources and revise assessments to value translanguaging, aligning with classroom

realities for equitable EMI-STEM education.

Recommendations for EMI-STEM Education in Kazakhstan

The main recommendation is a Multilingual TPACK framework integrating
translanguaging and technology to bridge their disconnect in EMI-STEM classrooms,
enhancing student engagement and comprehension. Phenomenology, focused on
understanding the essence of lived experiences (Merriam & Tisdell, 2016), was ideal for

exploring how EMI-STEM teachers in Kazakhstan’s private schools perceive teaching in
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multilingual classrooms. Unlike surveys, which collect broad but surface-level data, or
case studies, which examine specific contexts, phenomenology captures teachers’
subjective experiences through in-depth interviews, aligning with the research questions on
their experiences and practices (translanguaging and technology use). This method’s
strength was evident in interviews with six teachers across four schools (STEM, Tech,
International, Innovation). For example, Teacher F’s use of Kazakh equivalents to teach
chemistry revealed how linguistic diversity shapes pedagogical choices, a nuance that
quantitative methods might overlook. This depth informed the study’s findings, such as the
disconnect between translanguaging and technology, guiding a framework that leverages
teachers’ experiential knowledge.

Figure 3
Multilingual TPACK Framework for EMI-STEM Education

Technology (e.g..
YouTube/simulations)
supports content but lacks
multilingual integration due
lod\vcak Tclchnnlolgi::iﬂl
Pedagogical Knowledge
/// (TPK). Translanguaging \
Y and technology operate \
J/ independently. missing
/S synergy.

Teachers use
translanguaging intuitively
(c.g.. Kazakh/Russian
explanations) to scaffold
pedagogy, but English-only
policies hide this practice,
especially in International ~ «

schools (Garcia & Wei, ~ .
2015; Karabassova & Isidro, = o Context __ ~
2023). N )

Translanguaging aids
content comprehension
(e.g., visuals, realia use,
scaffolding), yet English-
only assessments restrict its
role, limiting deeper STEM
_~ learning (Garcia & Wei,
2015).

Note. The Multilingual TPACK Framework, developed for this study to integrate
translanguaging (PK/PCK) and technology (TK/CK) in EMI-STEM education, extends

Koehler et al. (2013) to address multilingual support gaps.
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Figure 3 shows translanguaging (PK/PCK) and technology (TK/CK) operating
separately, limiting multilingual support. Intuitive translanguaging (e.g., Kazakh
explanations) is obscured by English-only policies (Karabassova & Isidro, 2023), while
assessments restrict comprehension (Garcia & Wei, 2015). Technology’s content support
(e.g., PhET) lacks TPK for multilingual integration (Kelly-Holmes, 2019), necessitating a
framework for synergy.

To integrate translanguaging and technology in Kazakhstan’s EMI-STEM
classrooms, the Ministry of Education should recognize translanguaging as a valid
strategy, implementing a framework guiding L1 use (e.g., Kazakh, Russian) to support
STEM mastery and English proficiency (Garcia & Wei, 2015). This framework should
include bilingual materials like glossaries and lab instructions to reduce cognitive load,
allow L1 in formative assessments (e.g., oral explanations) while maintaining English
summative outputs, and launch pilot programs to test bilingual strategies, informing
national reforms (Karabassova, 2018; Williyam & Sarinawati, 2020b). Additionally,
developing multilingual resources, such as PhET simulations with Kazakh/Russian
annotations and collaborative platforms like Padlet, can enhance CK and PCK, addressing
resource scarcity (Garcia & Wei, 2015; Kelly-Holmes, 2019). Furthermore, ongoing,
context-specific training within TPACK should move beyond trial-and-error, focusing on
designing multilingual lessons with digital tools (e.g., translation apps, videos, gamified
apps), adapting English-only tools with bilingual prompts, and using “translanguaging
moments” (e.g., L1 clarifications) to scaffold learning, extending TPACK to address
linguistic diversity (Mishra & Koehler, 2006; OECD, 2020; Garcia & Wei, 2015).

Building on this framework, the following recommendations address policy,
infrastructure, and teacher development to integrate translanguaging and technology,

aligning with TPACK and findings. The Table 1 below outlines the proposed framework,
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detailing strategies for integrating translanguaging in EMI-STEM classrooms. Each

component aligns with TPACK domains to ensure cohesive implementation.

Table 2

Translanguaging Integrated Framework

Component  Description TPACK Strategies
Multilingual ~ Create and Technological - Develop bilingual glossaries for key
Resource improve STEM  Knowledge (TK) + STEM terms.
Development  materials in Content Knowledge - Adapt platforms like PhET
English and (CK) simulations with L1 subtitles or
students’ L1 annotations.
(e.g., Kazakh, - Partner with ed-tech providers to
Russian). produce multilingual content.
Structured L1 Define when Pedagogical - Use L1 for initial concept explanation,

Use
Guidelines

Technology-
Enhanced
Translanguag
ing

Multilingual
assessment

and how to use
L1 to scaffold
comprehension
without
undermining
English goals.

Leverage digital
tools to support
multilingual
learning
interactively.

Design
assessments that
value
multilingual
processes while
prioritizing
English outputs.

Knowledge (PK) +

Translanguaging
Knowledge

TK +PK +
Translanguaging
Knowledge

PK +CK +
Translanguaging
Knowledge

transitioning to English for
reinforcement.

- Encourage L1 discussions in group
activities, followed by English
summaries.

- Implement “translanguaging
moments” (e.g., 10-minute L1
clarifications).

- Use collaborative platforms like
Padlet for students to post questions in
L1 and English, with teachers providing
bilingual feedback to scaffold STEM
concepts.”

- Use gamified apps with bilingual
prompts to engage students.

- Allow L1 planning in formative
assessments, with final submissions in
English.

- Use bilingual rubrics to evaluate
content and language progress.

- Incorporate oral assessments to
capture translanguaging fluency.

Note. The Translanguaging Integrated Framework, informed by study findings and

Koehler et al. (2013), proposes TPACK-aligned strategies for multilingual EMI-STEM

classrooms.
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Kazakhstan’s EMI-STEM policies prioritize English proficiency, often neglecting
multilingual resources that enhance STEM understanding and English development
(Garcia & Wei, 2015). Teachers intuitively use translanguaging (e.g., Kazakh
explanations) and technology but lack training to integrate them cohesively, relying on
trial-and-error . To address this, professional development should embed translanguaging
within TPACK, offering ongoing, context-specific training on designing multilingual
lessons with digital tools (e.g., translation apps, Padlet), balancing content and English
goals, and adapting tools like PhET with bilingual annotations (Mishra & Koehler, 2006;
OECD, 2020). TPACK’s limitation in not addressing linguistic diversity requires
extending it to guide L1 use in digital pedagogies, preventing English-centric
marginalization (Garcia & Wei, 2015). The Ministry of Education should incorporate
bilingual materials (e.g., glossaries, lab instructions) and allow L1 in formative
assessments (e.g., simplifying languages, definitions or translations) to reduce cognitive
load while maintaining English summative outputs (UNESCO, 2021). Structured training
with guidebooks and model lessons, plus pilot programs testing bilingual strategies, can
inform inclusive reforms, ensuring translanguaging supports equitable STEM education
(Williyam & Sarinawati, 2020b). These strategies, detailed in Table 1, align with

Multilingual TPACK for student-centered learning.

Conclusion

This chapter critically examined EMI-STEM teachers’ perceptions and practices in
Kazakhstan through the Multilingual TPACK framework. It revealed that translanguaging
scaffolds STEM content via students’ linguistic repertoires (e.g., bilingual PhAET
annotations) while technology enhances visual engagement, yet their independent
operation stems from insufficient training and policy support (Garcia & Wei, 2015).

Phenomenological insights from teachers’ experiences underscored translanguaging’s
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flexibility and technology’s potential, highlighting a disconnect that a refined TPACK
framework can address. By extending TPACK to incorporate translanguaging, this study
advocates for comprehensive teacher training, inclusive policies, and multilingual
resources to foster equitable STEM education. These recommendations, tailored to
Kazakhstan’s multilingual context, inform a national framework that integrates
translanguaging and technology, promoting effective EMI-STEM learning locally and

globally.
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Chapter 6: Conclusion

This study explored how EMI-STEM teachers in Kazakhstan use translanguaging
and technology in multilingual classrooms in private schools. The findings revealed that
while most teachers value the use of students’ first languages to support STEM learning,
there is no consistent approach or policy guiding translanguaging practices. Teachers often
relied on their intuition and context, leading to varied classroom strategies. Similarly,
digital tools were widely used, but their effectiveness was limited by infrastructure
challenges, English-only content, and lack of training in multilingual EdTech use. The
study found that translanguaging and technology were often used separately rather than as
part of an integrated pedagogy. When aligned, these approaches supported both STEM
understanding and English development, highlighting the potential of a TPACK

framework adapted for multilingual contexts.

Strengths and Limitations of the Study

This study has a number of important advantages. First, it uses rich qualitative data
from in-depth interviews with EMI-STEM teachers, which offers a profound
understanding of their educational thought and daily experiences. This helped capture the
complex realities of teaching STEM subjects in English within a multilingual context.
Second, the study incorporates perspectives from a variety of academic fields, including
biology, chemistry, physics, and mathematics, which broadens its scope and demonstrates
how technology and translanguaging are approached across disciplines. Thirdly, the study
provides a more nuanced perspective on how language, pedagogy, content, and technology
interact in EMI-STEM contexts by combining the TPACK framework with
translanguaging theory. This theoretical integration gives the analysis both clarity and

rigor.
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However, the study has several limitations. It included a small sample drawn only
from private schools. Since EMI-STEM instruction is mostly provided in private
institutions in Kazakhstan, the study does not include public or rural school contexts,
which may differ significantly. This limits the representativeness of the findings. Besides,
there were limited opportunities for classroom observations, so much of the data relies on
what teachers reported rather than direct evidence of their classroom practice. While these
accounts were honest and detailed, they still reflect self-perceptions rather than observed
behaviors. Future research could employ mixed-methods designs to include public and
rural schools, capturing a wider range of EMI-STEM contexts. Longitudinal classroom

observations could further validate teachers’ self-reported practices.

Finally, the TPACK framework’s individual-oriented focus limits the study’s
ability to address for ecological and relational aspects of teacher practices, such as
systematic collaboration among teachers, which was minimal and unsystematic in this
study (Smagulova, 2021). Future research to explore TPACK from an ecological
perspective, incorporating sociocultural factors like ideology, identity, and relational
practices to better understand the broader dynamics of EMI-STEM education (Morales et

al., 2022).

Implications and Future Research Directions

The findings of this study contribute important insights into how EMI-STEM
teachers in Kazakhstan manage the intersection of content, language, and technology in
multilingual classrooms. One of the central implications is the need for a more integrated
pedagogical approach that aligns technological tools with both content delivery and
language development. While teachers showed strong commitment to enhancing student
learning through digital tools and translanguaging, these practices often operated in

parallel rather than in coordination. This gap limits the full pedagogical potential of either
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strategy and reveals a space where teacher professional development can have meaningful

impact.

Additionally, this study found that the use of translanguaging remains largely
hidden or informal, particularly because assessment practices continue to be designed
monolingually. While some teachers accepted translanguaging as a necessary support
strategy, especially to respond to students’ linguistic needs, others viewed it as restricted or
even contradictory to EMI principles. This contradiction points to a broader systemic
tension: while classrooms may be linguistically diverse, current EMI policies and
assessments do not fully accommodate or legitimize multilingual practices. Addressing
this gap is essential for creating more equitable and effective EMI-STEM learning

environments.

Furthermore, the report highlights that unless teachers are prepared to use
technology effectively, its usage in EMI-STEM classrooms is not necessarily effective.
Students, particularly those with poor English proficiency, find it difficult to interact with
STEM content when digital resources are not accompanied by linguistic help. Academic
focus can also be weakened by the unstructured usage of translanguaging that disregards
subject-specific learning objectives. These results support the usefulness of the TPACK
framework, especially when applied with a translanguaging perspective. Effective EMI-
STEM teaching requires balanced attention to technological knowledge, pedagogical

strategies, subject mastery, and multilingual awareness.

At the policy level, this study highlights the need to better align national EMI-
STEM goals with classroom realities. While educational reforms emphasize digital tools
and English instruction, their implementation is still uneven because of infrastructure,

teacher training, and multilingual pedagogy limitations. If EMI-STEM policies are to
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result in meaningful educational outcomes, this alignment gap needs to be addressed. The
Ministry of Education should allocate funding for developing bilingual STEM resources,
such as Kazakh-English glossaries, aligning with UNESCO’s (2021) call for equitable

multilingual education.

The study makes various recommendations for future research directions. First,
there is a need to investigate EMI-STEM teaching in public and rural school contexts,
which were outside the scope of this research. These settings likely face distinct challenges
regarding infrastructure, training access, and language use. In addition, further research
conducted in classrooms, particularly those that directly observe student interactions, may
provide a greater understanding of how technology and translanguaging work in real-world
settings. Exploring student perspectives would also improve the understanding of how they
experience and respond to these strategies. Finally, longitudinal studies should monitor
how EMI-STEM practices change over time, especially in reaction to specific initiatives or

changes in regulation.

Summary

Conducting this research has been both an academic and personal journey. As a
student navigating Kazakhstan’s multilingual education system myself, I have long been
curious about how language, technology, and subject knowledge intersect in real
classrooms. | gained a deeper comprehension of EMI-STEM education as well as a more
critical viewpoint on the challenges faced by educators as a result of this study. | learned
how much they care about their students and how adaptable they are, especially in the face

of inadequate resources or supervision, from hearing their stories.

This thesis helped me grow as a researcher. | gained knowledge on how to plan a

study, gather and evaluate qualitative data, and make the connection between theory and
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practice. More significantly, | discovered the importance of complexity—multilingual
education cannot be solved in a one-size-fits-all manner. Policies must take into account

the diversity of strengths and problems that each teacher and student bring to the table.

Looking back, I’m proud of how this research turned out. It pushed me to think
more critically, to ask better questions, and to write with purpose. | hope that my findings
can spark further conversations among educators, researchers, and policymakers about

how to better support EMI-STEM classrooms in Kazakhstan and beyond.
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Appendix B: Consent Letters

Exploring Teachers’ Perceptions of Translanguaging and Technology in English-medium
STEM classrooms in Kazakhstani Secondary Schools

DESCRIPTION:

You are invited to participate in a research study that explores the experiences and
approaches of teachers in STEM education where English is the medium of instruction
(EMI-STEM) in Kazakhstani secondary schools. As a participant, you will be asked to
answer 10-15 interview questions. You may choose to respond in the language you feel
most comfortable with—English, Kazakh, or Russian. With your permission, the
interviews will be audio-recorded to facilitate accurate data collection and analysis. You
may opt-out of recording if you prefer. Your name and the name of your school will be
altered and anonymized at all stages of the research.

I will directly request your permission to observe classroom sessions. Your involvement in
the study will remain confidential; no information about your participation will be shared
with school administrators or colleagues. All electronic forms of informed consent and
audio recordings will be stored on the researcher's personal computer and will be
password-protected. All written and printed documents will be stored in a secure location
Physical documents will be stored securely in a locked drawer accessible only to the
researcher. All data will be retained for a period of six months after the completion of the
study, after which electronic materials will be permanently deleted, and physical copies
will be destroyed.

TIME INVOLVEMENT: Your participation will take approximately 45-60 minutes.

RISKS AND BENEFITS: The risks associated with this study are minimal. There may
be a slight disruption to the learning process during observations, which could affect the
flow of the lesson or cause discomfort for the participants. Additionally, risks may involve
concerns about sharing personal information with others and the lack of confidentiality and
anonymity. To minimize these risks, clear and transparent communication channels will be
provided to all stakeholders. If necessary, parents will be fully informed about the nature
of the study and its objectives, and their consent, along with that of the teachers, will be
obtained before any observations take place. A welcoming introductory speech will be
given to both teachers and students to explain my presence, but during the observation, |
will sit quietly in the corner to minimize disruptions and avoid interfering with classroom
management.

The name of the institution will remain unknown, and your name will be concealed using
initials or a pseudonym when writing the thesis. Interview recordings will be stored in a
secure location. Information obtained during the interview will not be shared with
professors or university administration. A convenient time for interviews will be arranged
with each participant to avoid interfering with their work.

The benefits of this study lie in gaining insights into how the use of technology and
translanguaging can contribute to students’ better understanding of the learning material.
Although there is no direct benefit for participants, reflecting on their teaching practices
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may positively impact their professional development. Your decision to participate or not
participate in this study will not affect your employment or the grades of your students.

PARTICIPANT’S RIGHTS: If you have read this form and have decided to participate
in this project, please understand your participation is voluntary and you have the right to
withdraw your consent or discontinue participation at any time without penalty or loss of
benefits to which you are otherwise entitled. The alternative is not to participate. You have
the right to refuse to answer particular questions. The results of this research study may be
presented at scientific or professional meetings or published in scientific journals.

CONTACT INFORMATION:

Questions: If you have any questions, concerns or complaints about this research, its
procedures, risks and benefits, contact the Master’s Thesis Supervisor for this student
work, Philip Montgomery, philip.montgomery@nu.edu.kz, +7(7172) 705898.

Independent Contact: If you are not satisfied with how this study is being conducted, or if
you have any concerns, complaints, or general questions about the research or your rights
as a participant, please contact the NUGSE Research Committee at
(gse_researchcommittee@nu.edu.kz, +7 (7172) 70 91 05).

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

. | 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;

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

. With full knowledge of all foregoing, I agree, of my own free will, to

participate in this study.

Signature: Date:

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

According to the law of the Republic of Kazakhstan an individual under the age of 18
is considered a child. Any participant falling into that category should be given the
Parental Consent Form and have it signed by at least one of his/her parent(s) or
guardian(s). In addition, the child must give assent to participate in the research.
Both parent consent and child assent scripts should be included with this application.
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O®OPMA HHOOPMALIMOHHOI'O COI'JIACUA

W3yueHre BOCHPUATHS YUUTEISIMH HCIIOJIb30BAaHHS TPAHCIMHIBI3MA U TEXHOJIOTHIA B
STEM-xnaccax ¢ o0ydeHueM Ha aHTIMKACKOM SI3bIKE B KQ3aXCTAHCKUX CPEIHUX HIKOJIAX

OIIUCAHME: Bbl npurnanieHsl IpUHATh y4aCTHE B UCCIIEA0BAHUH, IOCBAILIEHHOM
M3YUYEHHIO OIBITA M M01X010B yuuteneit B STEM-o6pazoBannu ¢ oOyueHnem Ha
anrnuiickom s3eike (EMI-STEM) B kazaxcranckux cpeqHux mkosax. B kadectse
y4acTHUKA BaM OyJeT MpeaiokeHo oTBeTuTh Ha 10-15 BompocoB uHTepBbI0. BBl MOXKETE
BBIOPATH S3bIK, HA KOTOPOM BaM yZ00HEE BCETO OTBEYATh - AHTJIMICKHIA, Ka3aXCKUN WIIN
pycckuii. C Baliero pa3penieHusi HHTEPBbIO OYIyT 3aMMChIBATHCA HA ay/IUO0, YTO OOJIErYuT
cOop ¥ aHaNM3 TOYHBIX JaHHBIX. [Ipy jkemaHuM BBl MOYKETE OTKa3aTbes OT 3anucy. Bame
MM$ 1 Ha3BaHUE Ballel NIKOJIbI OyyT N3MEHEHbl 1 AHOHUMHBIMHU Ha BCEX ATaIax
UCCIIEIOBaHUSI.

A nonporry y Bac pa3penieHusi HabJr01aTh 3a 3aHATUSIMH B Kilacce. Baie yyactue B
HCCIEIOBAaHUH OCTAHETCS] KOHGUICHITMATBHBIM; HUKaKast HH(GOPMAIIHS O BallleM YYaCTUH
He OyJeT mepenana aIMUHICTPAIIUN TKOJIBI UK KoJuteraM. Bee anexTpoHHbIe (HOpPMBI
MH(POPMAITMOHHOTO COTJIACHS U ayIMO3aMKICH OYIyT XpPAaHUTHCS HA IEPCOHATILHOM
KOMIIBIOTEPE MCCIIeIOBATENS U OYIyT 3allUIIEeHBI TapojieM. Bece micbMeHHbIe U TTeYaTHBIC
JTOKYMEHTBI OyIyT XpaHUTHCS B HAJIC)KHOM MecTe. Bee maHHbIe OymyT XpaHUTHCS B
TEUEHHUE MIECTH MECSIIEB MOCJIE 3aBEPIICHUS NCCIIETOBAHMS, MIOCTIE YE€TO IIEKTPOHHBIC
MaTepuaibl OyyT OKOHYATEIbHO YJaleHbl, a GU3UYecKrue KOMUU YHUUTOKECHBDI.

BPEMS YUHACTUS: Bamie yaactue notpedyet okoso 45-60 MuHYT.
PUCKHU U IPEUMYUIECTBA:

PI/ICKI/I, CBs3aHHBIC C YHAaCTUEM B 3TOM HCCICAOBAHUNU, MUHUMAJIbHBI. Bo3MmoxxH0o
HC3HAYUTCJIBbHOC HAPYHICHUC yqe6Hor0 Imponecca BO BpEMA Ha6J'IIo,HeHPII>i, YTO MOXKET
IIOBJIMATH HAa X0 YPOKa UJIN BbI3BATb ,Z[I/ICKOM(bopT Y YUaCTHHUKOB. Taxoke PUCKH MOT'YT
3aKJIIOYaTbCA B OITACCHUAX, MMOACIIUTHCS JTIMIHO M HH(bOpMaHHeﬁ C ApYIruMHu; U HEAOCTATOK
KOH(bI/II[eHI_[I/IaJ'II)HOCTI/I Y aHOHUMHOCTH. UTOOBI MUHHUMU3UPOBATDL OTU PUCKH, 6y,I[YT
o0OecreyeHbl IMPO3pavYHbIC U YETKHUEC KaHAJIbI CBA3H CO BCEMU 3aMHTCPCCOBAHHBIMU
CTOpOHaMM.

[Ipu HEOOXO0AUMOCTH POAUTENH OYAYT MOJHOCTHIO MPOUH(POPMUPOBAHBI O XapaKTepe
WCCIIEIOBAHUS U €r0 LEeJsIX, U UX COTJIacue, Hapsdy C corylacueM ydurtenei, Oyaer
MOJIyueHO /10 Hauana HaOmoneHui. [IpuBeTcTBeHHas BCTYNUTENbHAS peub OyaeT
MpeJICTaBJICHA KaK YYUTENSAM, TaK U YIeHUKaM, YTOObI 0OBSICHUTH MOE MPUCYTCTBHE, HO BO
BpeMsi HabmoieH s s Oyly CUIETh TUXO B YTy, YTOOBI MUHUMHU3HUPOBATh TIOMEXU U HE
BMEIINBATHCS B YIIPABICHHUE KIACCOM.

Ha3zBanue yueOGHOro 3aBeieHus Oy/IeT HEM3BECTHO; Ballle UMsI OyAeT CKPhITO MHUIIMATAMHU
MICEBJIOHUMOM, HCHOJIb3yEMBbIM IIPU HANMCAaHUM Te3HMca. 3allUCH HHTEPBBIO OyI1yT
XpaHUTHCS B 3alMIIeHHOM MecTe. HpopMarus, noydeHHas B X0/1e HHTEPBbIO, HE OyeT
nepeaaHa npodeccopaM M aAMUHUCTpaluK yHUBepcuTeTa. KompopTHOE Bpems
IIpOBECHUS coOeceI0BaHUI OTOBapUBAETCS € KAXK/IbIM YIaCTHUKOM U HE MeIIaeT paboTe
YYaCTHUKOB.
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[IpenmymiecTBa JAHHOTO UCCIICAOBAHUS 3aKJIIOYAIOTCS B IOJTYYEHUH HH(DOPMAITIH O TOM,
KaK MCII0JIb30BAaHUE TEXHOJIOTUI U TPAaHCIMHIBU3Ma MOXET CIIOCOOCTBOBATH JIy4LIEMY
MOHUMAaHUIO y4eOHOTO MaTepHaia yJamumucs. HecMoTps Ha OTCYTCTBUE MPSMOA BBITOIBI
JUIS YYaCTHUKOB, peiekcupys HajJ CBOMMU IPEI01aBaTeIbCKUMU IPAKTUKaAMH MOTYT
MOJIOKUTEIFHO CKa3aThCsl Ha MPO(ecCHOHATBHOM Pa3BUTHH. Baiie penienue yaacTBoBaTh
WJIM HE YYaCTBOBATh B 3TOM HCCJIEAOBAHUH HE MOBIUAET HA Ballle TPYAOYCTPOUCTBO WIN
OLICHKH BalllUX YYEHUKOB.

IMPABA YYACTHHUKOB: Eciu Bel npounTanyu 1anayio GopMy U peIlinin NPUHATh
ydacTue B JaHHOM HCCII€ZIOBaHNUH, Bbl TOJKHBI TOHUMATh, 4To Batle yuactue sBisercs
Nn0OpOBOJIBHBIM M UTO Y Bac ecTh nmpaBo 0TO3BaTh CBOE COIIACHE WM MPEKPATUTDH ydacTHE
B JI000€ BpeMst 0e3 mTpapHbIX CAHKIIMU U 0€3 MOTEepPH COIMAIIBHOTO MaKeTa, KOTOPBIH
Bam npenocrasisuin. B kauecTBe ajgbTepHAaTUBBI MOKHO HE yU4aCTBOBATh B UCCIIEOBAHUU.
Taxoxe Bol nMeeTe npaBo HE OTBEUATh HA KaKKUe-TMO0 BOMIPOCHL. Pe3ynbTaThl JTaHHOTO
UCCIIEIOBAHUS MOTYT OBITh IIPEJICTABIICHBI MU OITyOJIMKOBaHbI B HAYYHBIX HIIN
poheCCHOHANTBHBIX TIEIISIX.

KOHTAKTHASA UH®OPMAILIUA:

Bompocsr: Eciu y Bac ects Bompochl, 3aMeuaHus UK 5kajioObl 110 OBOY IaHHOTO
HCCIIEIOBaHUS, POLIEYPHI €ro MPOBEJIEHNUS, PUCKOB U MPEUMYIIeCTB, Brl MoxeTe
CBSA3aThCSI C PYKOBOJUTENSIM MarucTepCcKoro Te3uca ucciegonaress: Ouimmnom
Moutromepu, philip.montgomery@nu.edu.kz, +7(7172) 705898.

HeszaBucumbie koHTakThl: ECiii Bbl HE y10BIE€TBOPEHBI TPOBEACHUEM TAHHOTO
Hccaea0BaHus, eCiii Yy Bac BOSHUKIIN Kakue-11u00 PoOIeMBbl, ’Kano0bl WK BOMIPOCH], BbI
MoxeTe cBs3aThesi ¢ Komurerom MccnenoBannu Beicien [1Ikonsr O6pa3oBanus
HazapbaeB YHuBepcuTeTa, OTIIPaBUB MUCHMO Ha 3JIEKTPOHHBIN aIpec
gse_researchcommittee@nu.edu.kz, +7 (7172) 70 91 05.

[Toxanmywvcra, NOAIUIINTE AJaHHYIO GopMy, eciu Bl coriacHbl y4acTBOBaTh B
UCCIIeIOBaHUM.

e S BHUMATENBHO M3YYHJI NIPEACTABICHHYIO HH(POPMAIIHIO;

e MHue npenocTaBuiIvd NOJHYI0 HH(OPMALIHIO O IENIAX U MPOLEIype UCCIeI0BaAHUS;

e S monumaro, Kak OyJayT UCIOJIb30BAHbI COOpaHHBIEC JaHHbBIE, U YTO JOCTYII K
mo6ou KoHUIeHITMATbHOW HHPOpMAIK OyIeT UMETh TOJIBKO UCCIIEOBATENb;

e S moHuMmaro, 4TO BIpaBe B TIOOOW MOMEHT OTKA3aThCS OT Y4acTHsI B JaHHOM
rccaeaoBaHuu 0e3 00bICHEHHSI IPUYHH;

e C MOJTHBIM OCO3HAHUEM BCETO BBILIEU3IOKEHHOTO 51 COTJIACEeH MPUHSTH Y4acTHE B
HCCIIEIOBAaHUH 10 COOCTBEHHOH BOJIC.

Iloamuce: Jlarta:
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BEPTTEY ) KXYMbICHI KEJICIMIHIH AKITAPATTBIK ®OPMACBI

KazakcTanaplk opTa MEKTENTEp Ie aFbUIIIBIH TUTIHE OKBITaThIH STEM-chinbimrapaa
MYFaTIMACPAIH TPAHCIUHTBU3M MEH TEXHOJOTHSUIAPAbI TaiiTaaHybIH KaObLIIaybIH
3epTTey

CUITATTAMA: Cizai Kazakcrangarsl opTa MEKTENTEP/IE aF bUTIIBIH TUTIHIE
okpIThIIaTEIH STEM nonnepi (EMI-STEM) myranimaepiniy Toxipubenepi MeH 9icTepin
3epTTeyre Karbicyra makpipaMbl3. Kareicymsl peringe cizaen 10-15 cypakran TypaTbiH
cyx0arka ayar 0epy yChIHbUTa bl Ci3 ©31HI3Te BIHFAMIIBI TULI TaHIal anachl3 -
arbUILIBIH, Ka3aK Hemece opbIc. Ci3/11H pyKCcaThIHBI30€H cyX0aTTap jkayanTapbIHbI3
ayJMoFa XKa3blIaibl, OyII )ka30anap nepeKTep/i )KuHay )KOHE allbIHFaH HOTIDKENIep i
Tajay MpoIeCiH cunaTTay YIIiH naimaananbuiansl. Ci3/iH aTbIHBI3 O€H MEKTEOIHI3/T1H
aTaybl 3epTTEY/AIH OapJIbIK KE3CHIEPIHIE ©3TePTLTII, )KachIpbIH 00JIa IbI.

MeH ci3/1eH ChIHBINITaFbl cabakTapabl OakbuIayFa pykcar cypaiMbiH. Ci3/iH 3epTTeyre
KaTBICYBIHBI3 KYITHS OOJIBIN KaJIapl; Ci3/1iH KaTBICYBIHBI3 TYpalbl eIIKaHAal aKnapaT
MEKTeIl 9KIMIILIIriHE HeMece apinTecTepiHisre Oepiimeiiii. bapibik 31eKTpOH bl
aKmapaTThIK KeJIiCiM HbICAaHAAphl MEH ayauoskaz0anap 3epTTeyIiHIH KeKe
KOMTIBIOTEPIHJIE CaKTaIa bl XKoHE KYNHsICO30eH Kopranaabl. bapibik jkaz0ama skoHe
OachuIFaH Ky)KaTTap Kayllci3 xepJe cakTanaabl. bapiblk gepekrep 3epTrey asKTaaraHHaH
KEW1H aJIThl aif OOMBI CaKTaIaabl, COJIaH KEHiH dJIEKTPOHBIK MaTepraiaap Oip>xosia
KOMBLIA/IbI XKoHE (PU3MKAJIBIK KOIIpMETep KONbLIaIbI.

OTKI3Y YAKDBITbBI: Ci3aiH KaTbiCybIHBI3 IaMaMeH 45-60 MUHYT YaKbITHIHBI3/IbI
amaipl.

3EPTTEY ) K¥MbICBIHA KATBICY IbIH KAYIITEPI MEH
APTBIKIIBIJIBIKTAPBI:

byn 3eprreyre karbicyabiH Kayni MUHUMaIbl. Cabak OapbIChIHIAFbI OaKblIay Ke31H1e
OKBITY TTpoI1ieci a3aan Oy3bLIybl MYMKIiH, OYJI cabaKThIH ©TYIHE o9Cep €Tyl HeMece
KaTBICYIIbIJIAPFa KOJIAWCHI3IBIK TYABIPYbl MYMKiH. COH/Iali-aK, )KeKe aKnapaTThl
OackaiapMeH Oeiricy *oHe KYIUSIIBUIBIKTBIH 00JIMaybl KayinTi 00J1ybl MyMKiH. by
TOyEKEeJIEp/li a3alTy YIIIiH OApJIBIK MYJIENI TapanTapMeH alllbIK )KOHE HAKThI OailiaHbIC
apHaJIapbIH KAMTAaMachl3 €Ty JKOCIapJiaHbii oThIp. Kaxker OosFaH xaraiina, ata-aHaaap
3epPTTEY/IiH CHUIIAThl MEH OHBIH MaKCaTTaphl TYpasbl TOJBIK Xabdapaap eTuIe i )KoHe
Oakplay OacTanranfa JAeWiH OJIap/AbIH KeNiciMi, COHJIali-aKk MyFaIiMIepAiH KeliciMi
anbIHaAbl. MyFanimaep MeH OKYIIbUIapFa MEeHIH cabakKa KaThbICATBIHBIM/IBI OUIIIPY YIIiH
Kipicme ce3 aiTbuIajbl, OipaK OaKplIay Ke3iHAe MEH OYPBIIITA THIHBIII OTBHIPHII, cabaKKa
KeJIepri KeTipMeyre %oHe ChIHBINTHI 0acKapyFa apanacnayra ThipeicaMbliH. OKY OpHBIHBIH
aTaybl KOpPCETUTMEN I1; Ci3/1H aThIHBI3 IUCCEPTAIUs jKa3y Ke3iH/1e JaKar aTrieH
xacbIpbliaabl. Cyx0ar xa3banapsl Kayirncis xkepze cakranazpl. CyxOaT GapbIchIHIA
aJIbIHFaH aKlapaT YHUBEPCUTETTIH Mpodeccopiaapbl MeH oKIMIILIIrine oepinmmeiini. Opoip
KaThICYIIBIMEH KEJIICUITeH BIHFAIIIbI yaKbIT CyXOaTThl )KYprizyre OeiriieHel sxoHe
KaTBICYIIBIIAP/IBIH dKYMBICBIHA KeJepri kentipmeiiai. by 3eprreynig
apTHIKIIBIIBIKTAPBIHA TEXHOJIOTHSIIAP MEH TPAHCIMHTBU3M/II KOJIJIAHY OKYIIBUIAPABIH OKY
MaTepHalIapblH )KAKChIPAK TYCIHYIHE Kajlall bIKIAJ €TeTiHIH OiTy *KaTapl.
Katsicymbinapra Tikenei naiiga 6oimaca Ja, OKbITY TOKIpUOeCiH KaifiTa Kapay Kaciou
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JaMyFa OH ocep eTyi MYMKIH. byJl 3epTTeyre KaTbicy HemMece KaTbicay Typalibl MeHTiMiHI3
’KYMBICBIHBI3Fa HEMECEe OKYIIbUIAPBIHBI3IBIH OarachlHa ocep eTIeiii.

KATBICYUIbI KYKBIKTAPDBI: Erep Ciz GepinreH ¢opmMaMeH TaHBICHIT, 3€PTTEY
’KYMBICBIHA KaTBICyFa MemiM KaObliaacanpi3, Ci3[iH KaTbICYBIHBI3 €pIKTI TYpAe eKeHIH
xabapnanmbi3. CoHBIMEH KaTap, KajaraH yaKbITTa aubIIIIyJI TOJEMEH JKOHE Ci3/IiH
QJIEYMETTIK JKEHUIIIKTePiHi3re eml KeCIpiH TUTI30eH 3epTTey KYMBICHIHA KATBICY TypaJIbl
KeTiCIMIHI3/I Kepi KauTapyFa HeMece TOKTaTyFa KYKbIFbIHBI3 0ap. 3epTTey )KYMBIChIHA
MYJIJIEM KaThICTIAybIHBI3FA J]a TOJIBIK KYKBIFBIHBI3 Oap. CoHman-ak, Kanaan aa Oip
CypakTapra xkayar 0epmeyiHisre ae 907eH 06omaapl. bys 3epTTey KYMBICBIHBIH HOTHKENEpi
aKaJIeMUSUTBIK HeMece KociOm MakcaTTap/a Oacrara YChIHBITYBl HEMECE IIbIFapbLTyhI
MYMKIH.

BAUJIAHBIC AKITAPATDI:

CypakrapspiHbi3: Erep s»kyprizuin oTbIpFaH 3€pTTey )KYMBICBIHBIH MPOIIECL, KAyl MEH
apTHIKUIBLIBIKTAPBI TypaJibl CYparbIlHbI3 HEMECE IIaFbIMBIHBI3 00JIca, Keyieci OaniiaHbIC
KYpaJ1apbl apKbLIbI 3€PTTEYIIIHIH MAaruCTPIIbIK T€3UC1 OO WBIHIIIA KETEKITICIMEH
xa0apinacybIHbI3Fa 0osaabl. KaybIMaacTeIpblUIFaH MarucTpiIiK )KYMBICBIHBIH KETEeKIIic
®umun Moutromep, philip.montgomery@nu.edu.kz,+7(7172) 705898.

JEPBEC BAMJTIAHBIC AKITAPATTAPBI: Erep Gepinren 3epTrey *KYMbICBIHBIH
KYPrizilyiMeH KaHaraTTaHOAcaHbI3 HEMECE CYpaKTaphIHbI3 OCH MIaFbIMIApBIHBI3 00JICa,
Hazap6aeB YuuBepcureti XKoraps! binim 6epy mekte6iniy 3eprrey KomurteriMen
KOPCETUIreH OauiaHbIC KYpasaaphl apKbUIbl Xa0apiacybIHbI3Fa 00aIbl: AIIEKTPOHIBIK
nomrameH gse_researchcommittee@nu.edu.kz, +7 (7172) 70 91 05.

3epTTey )KYMBIChIHA KaThICyFa KeTICIMiHI3/1 OepceHi3, bepiiren gpopmara Ko
KOIOBIHBI3/IbI CYpanMBbI3.

e MeH Oepiiren popMamMeH MYKHUST TaHBICTBIM;

e MaraH 3epTTey JKYMBICBIHBIH MaKcaThl MEH OHBIH IPOLEAYPACHI KaUbIHA TOJBIK
aKrmapar oepii;

e OKunakranmraH akrapar MeH KyIus MOJTIMETTepre TeK 3epTTEYIIHIH 03iHe
KOJDKETIMI )X9HE MAJIIM

e 0OOJATBIHBIH TOJIBIK TYCIHEMIH;

e MeH Ke3 KelT'eH yaKbITTa CIIKaH/Ianl TYCIHIKTEMECi3 3epTTey KYMBIChIHA
KaTbICy/iaH 0ac TapTybiMa

e 0OJATBIHBIH TYCIHEMIH;

e MeH )OFaphblJia aTaJbIIT OTKCH aKIapaTThl CaHAJbI TYPC KaObUIIAI, OChI 3¢PTTEY
KYMBICBIHA KaThICyFa 03 KelicIMIMA1 OepeMiH.

Komsr: Kyni:
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Appendix C: Recruitment letter for a gatekeeper
Subject: Information on Research Study Participation — EMI-STEM Education
Dear [Principal’s name],

I hope this message finds you well. My name is Zhibek, and | am conducting a research
study as part of my master’s thesis on teachers' experiences and approaches in English-
medium STEM (EMI-STEM) education in Kazakhstani lower secondary schools. The
study aims to explore how teachers use technology and translanguaging practices in their

STEM classrooms, as well as their experiences teaching in an EMI context.

I am writing to inform you that I will be inviting teachers from your school to participate
in this study. Their involvement will include an observation and a follow-up 45-60 minute
interview, scheduled at their convenience. With their consent, the interview will be audio-

recorded for accurate data collection; if preferred, 1 will take notes instead.

Teachers will have the option to conduct the interview in Kazakh, Russian, or English,
based on their preference. Participation is entirely voluntary, and they may withdraw from
the study at any point without any consequences. All collected data will be kept
confidential, and both the teachers' and your school’s identities will remain anonymous in
the final research report. To prevent confidentiality and anonymity of teachers, I kindly ask

you not to announce their participation to the staff or students.

If any issues or concerns arise regarding the participation of teachers in the study, please

let me know at your earliest convenience so | can address them promptly.

Thank you for your attention to this matter. If you have any questions or require further

information, please do not hesitate to contact me at zhibek.baigulova@nu.edu.kz.

Kind regards,
Zhibek Baigulova
A master’s student of Graduate School of Education

Nazarbayev University
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Appendix D: Interview questions

You are invited to participate in a research study on exploring teachers' experience
and approaches in English-medium STEM (EMI-STEM) education within Kazakhstani
lower secondary schools. The interview will last approximately 45-60 minutes and will
focus on your teaching practices and experiences with technology and translanguaging in
STEM lessons.  The interview will be audio-recorded, but only with your explicit
permission. This recording will be used solely to describe the data collection and analyze
findings. If you are not comfortable with recording, you may opt out of it, and notes will

be taken instead.

Your name and the name of your school will be anonymized at all stages of the research.
All consent forms (available in Kazakh, Russian, and English) and audio recordings will
be stored on the researcher’s personal computer, which will be password-protected.
Physical documents will be stored securely in a locked drawer accessible only to the
researcher. All data will be retained for a period of six months after the completion of the
study, after which electronic materials will be permanently deleted, and physical copies

will be destroyed.

Before we proceed, | kindly ask you to sign the consent form, which confirms the

following:

1. | assure you that all information remains confidential;

2. You can quit participating at any moment if it makes you uncomfortable;

3. The audio recording will be transcribed and subsequently destroyed, with access

limited to me alone.

| appreciate your willingness to take part in this interview. If you have a question related to

the study, you can send them on the following email zhibek.baigulova@nu.edu.kz.

Questions:
A. Interviewee Background
1. Briefly describe your role.

Probes: How are you involved in teaching? How long have you been teaching ?
EMI in STEM?
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2. What motivates you to teach [subject: Math/Science/Physics/Biology/Chemistry] in a
Kazakhstani secondary (private/public) school?
B. STEM in Kazakhstan
2. Could you share your thoughts and experiences on STEM education in Kazakhstan?

3. How do you approach teaching STEM subjects in English? Are you familiar with or
using CLIL (Content and Language Integrated Learning) in your classroom? How?

(trainings)

4. How do you feel about teaching STEM in English? What languages do you apply in

your classroom? How? When do you use that languages?

C. Benefits and Challenges of EMI in STEM

5. Have you encountered any benefits of teaching STEM subjects in English?
Probes:

If so, could you give a specific example where EMI was particularly beneficial ina STEM

class?

6. Have you encountered any challenges or drawbacks when teaching STEM subjects in
English?

Probes:

Could you describe these challenges in more detail and share how you or your school have

addressed them?

7. How have students responded to learning STEM subjects in English? Have you noticed

any differences in their learning outcomes, engagement, or overall performance?
D. Teaching Methods in STEM Education

8. Could you please share your experiences of teaching approaches that you use in your
STEM classes?

Probes: Are there specific teaching strategies, tools, or resources that you find particularly
effective for teaching STEM to students who are still developing their English

proficiency?
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9. Have you received any professional development or training specifically for teaching
STEM subjects in an EMI or CLIL context? When? How long?

Probes:
How effective has this training been in helping you adjust to EMI teaching?

10. What resources, materials, or technologies have you used for teaching STEM subjects

in English? What further resources would you suggest for improvement?
E. Future Implications of EMI and CLIL in STEM Education

11. In your opinion, how does teaching STEM in English impact students’ language

development and readiness for higher education or future careers?

12. What recommendations do you have to support your students better?
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BOl'lpOCI)I AJIsi HHTEPBLIO

Bac npurnamaior npuHsTh y4acTue B UCCIIeI0OBaHNH, HAIIPABJICHHOM Ha U3y4YEeHHUE OIbITa
Y TIOJIXOJIOB YUUTENeH B 00ydeHHH Ha aHTIMHCKOM si3bike B STEM-nmuctummnax (EMI-
STEM) B Ka3aXxCTaHCKUX CPEJHUX MIKOJaX. MHTEPBBIO MpoiiuTcs mpuMepHo 45-60
MUHYT 1 OyZeT COCPEIOTOUEHO Ha BAIIUX MEIArOrMYECKUX MPAKTHKAX U OIBITE

MCTIOJIb30BAHUS TEXHOJIOTHIA ¥ TPAHCIMHIBAILHOCTH Ha ypokax STEM.

Bo Bpems uHTEpBBIO OYAET MPOBOIUTHCS ayAH03aNNUCh, HO TOJILKO C BAIlIErO COTJIacHsl.
3anuce OyJeT UCIOJIB30BaThCs UCKIIOUUTEIBHO /7Sl OMUCAHUS Mpoliecca cOopa JaHHBIX U
aHaJIM3a MOJIyYE€HHBIX pe3yabTaToB. Eciy BbI HE COTIacHbI Ha ay/In03aIliCh, BMECTO 3TOTO

6YJIYT BECTHUCH ITMCBbMECHHBIC 3aMETKH.

Bame ums 1 Ha3BaHMe Ballei MKOJIbI OyAyT aHOHUMHU3HPOBAHBI HA BCEX 3Tarax
uccinenoBanus. Bce popmbl cornacus (0CTymHbIE HAa Ka3aXCKOM, PyCCKOM U aHTJIMHCKOM
SI3bIKaX) M ayAM03aMucy OyAyT XpaHUTHCSI HA TMYHOM KOMIIbIOTEpE MCCIe0BaTers,
3alUIIEHHOM HapoJieM. byMaxkHble TOKyMEHThI OyTyT HaXOIUTHCS B HAAEKHO 3allepTOM
AIUKE, JOCTYI K KOTOpoMy OyZAeT TOJIbKO y uccienoBarens. Bee nannbie OyayT
XPaHUTHCS B TEUEHUE IIECTH MECSLIEB MTOCIIE 3aBEPILICHMS UCCIIETOBAHHUS, ITOCIIE YETO
AIIEKTPOHHBIE MaTepuaibl OyayT 0€3BO3BPaTHO yJAJIECHbI, a OyMaXKHbIe JOKYMEHTBI

YHHUYTOXKCHBI.

[Ipexxae ueM Mbl HAYHEM, MPOLITY Bac MOANUcaTh PopMy corjacusi, KOTopas

MOATBEPKIACT ClIeYIOIIee:
1. S rapantupyto, 4To Bes HH(OpManns OCTaHEeTCS KOH(DUICHIIMATLHOM.

2. Br1 MmoxeTe MNPEKPATUTh Y4aCTUC B UCCJIICJOBAHUU B 0001 MOMCHT, €CJIN

IIOYYBCTBYCTC I[I/ICKOM(i)OpT.

3. Aynuo3anuck OyzeT pacuudpoBaHa U BIIOCIEACTBUH yaaieHa. JlocTym K TaHHBIM

6y,[[eT HUMCTB TOJIBKO HUCCIICA0BATCIIb.

Enaronaplo BacC 3a TOTOBHOCTDb NPHUHATH YH4aCTHC B 3TOM MHTCPBbIO. Ecmu Y BaC BO3BHUKHYT
BOIIPOCHI, CBA3AHHBIC C UCCIICAOBAHUEM, Bbl MOXKCTC HAIIPABUTH UX HA CJ'IGI[YIOH_II/Iﬁ

anekTpoHHbIN aapec: zhibek.baigulova@nu.edu.kz.

Bonpocsr:

A. AHKeTa HHTEPBbLIOUPYEMOTI'0
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Kparko onumure Bamry poJib.

JlononuurenbHbIe Bonpockl: Kak Bbl ydacTByeTe B npenoaaBanuu? Kak 1051ro Bbl

MpenojacTe ? EMI B STEM?

UYro MOTHBHpPYET Bac MPEToIaBaTh [[IPEIMET: MaTeMaTHKa/€CTECTBECHHBIC
HayKu/(hru3KuKa/OMOTIOTHS/XUMUS | B Ka3aXCTaHCKOH cpeaHeil (4acTHON/TOCY1apCTBEHHOM)

IIKOJIE?
B. STEM B Kazaxcraue
2. ITogenuTech CBOMMHU MBICISAMU U OoITBITOM 0 STEM-00pa3oBannu B Kazaxcrane.

Kak BwI mojgxomuTe K npemnogaBannto STEM-tipenMeToB Ha aHTIIMHACKOM S3bIKe? 3HAKOMBI
mu BbI ¢ CLIL (MHTErpHpOBaHHBIM 00YUEHHEM COJIEPKAHHIO | s13bIKY)? Mcnonp3yere

BbI €ro B cBoeM kjacce? Kak? (TpeHHHIH)

Kak BwI oTHOCHTECH K TipernogaBannto STEM Ha anrmiickoM si3bike? Kakue 361K BBI

ucnoJib3dyere Ha ypokax? Kak? Korna Bel ux npumensiere?
C. IlpeumyiecrBa u Tpyanoctu EMI B STEM

5. CTaJIKUBAJIUCh JIM BBl ¢ KAKUMH-TTHOO MpenuMyIiecTBamMu npenoaaBanus STEM-

MPEIMETOB HA aHTJTMICKOM SI3bIKE?

HOHOJ’IHI/ITCJ'IBHBIG BOITPOCHKI: Ecmmu Ja, MOXXETE JIU BbI IIPUBECTU KOHerTHBIfI IIpuUMeEp, rac

EMI 0vu10 0co6enHo nosiezno B STEM-knacce?

6. CTaaKuBaJIKCh JIK BBl ¢ KAKUMU-IH00 TPYAHOCTAMHU WM HECAOCTATKAMU IIPH

npenogaBanuu STEM-mipeMEeTOB Ha aHTJIIMICKOM S3bIKE?

HOHOJ’IHI/ITCHLHHG BOITIPOCHKI: MoskeTe 11 BBl OIIMCATh 3TU TPYAHOCTH nozlpo6Hee u

PpacCKa3aTb, KaK Bbl WJIK Ballla IKOJIA UX pemann?

7. Kak cTyaenTsl pearupyiot Ha usydenue STEM-nipenmeToB Ha aHrnuiickoM si3pike?
3aMeTHIIN JIM Bbl KaKHe-TM00 U3MEHEHHUS B X pe3yIbTaTax 00yueHHsl, BOBJICUCHHOCTH

WJIHM 00IIIeM yCIIeBaeMOCTH?
D. Metoas! npenogaBanus B STEM-o0pa3oBanun

8. Pacckaxxure HO)KaHyﬁCTa 0 CBOUX MCTOJaX NpCrogaBaHud JJIs1 IPUMCHCHUA EMI B

STEM-o6pazoBanuu.
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JlononHUTENbHBIE BONPOCHl: ECTh 1 crienuduueckue cTpaTeruu npenojaBaHus,
MHCTPYMEHTHI I PECYpPChI, KOTOPBIE BBl HAXOIUTE 0COOEHHO (PPEeKTUBHBIMH IS
oOyuenus ctynentoB STEM, koTopble Bce elie pa3BUBAIOT CBOU HABBIKH BIIAJICHHS

AHTJIMICKAM SI3BIKOM?

9. INoyryganu 1 BBI KaKOE-TMO0 TPO(ECCHOHATHFHOE Pa3BUTHE WIIM O0YyYEHHE CIICUATBHO

st npenonaBanus STEM-nipenmeros B konTekcre EMI mm CLIL? Korpa? Kax monro?

JlononaurensHbIe Bonpockl: Hackosibko 3T0 00yueHue Obu1o 3pPeKTUBHBIM B TOMOLIU

BaM a/IaITHPOBATHCS K TpernofaBanmo EMI?

10. Kakue pecypcbl, MaTepualibl MM TEXHOJIOTUHN Bbl CIOJIB30BAJIM /7S PENOIaBaHus
STEM-npeameToB Ha aHTIMiCKOM s13bIke? Kakne HOmoTHUTEIbHBIE PECYPCHI BB OBI

MTOPEKOMEHI0BAIIM JUIS yIIydlIeHUs?
E. Byaymue nocaencreust EMI u CLIL B STEM-o06pa3oBanun

11. Kak, mo Bamemy MHEHUIO, niperniogaBanne STEM Ha aHrMiickoM BIHSET Ha pa3BUTHE

SI3bIKa Y CTYZICHTOB U MX TOTOBHOCTH K BBICIIEMY 00pa30BaHUIO WU OyIyIIUM Kapbepam?

12. Kakne pexomMeHaIuy Bl MOTJIM OBl aTh JIJIs JIYYIIEH MOIACPIKKH BaIllMX CTYICHTOB?
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Myragimiepre apHaJFaH jKeKe *KapThlIail KYPbUIBIMAAJIFAH cayajJHaMa

Cizzti Ka3aKCTaHABIK OpTa MEKTENTEP/IE aFbUIIIBIH TUTIHIEC OKBIThUIATEIH STEM
nonzepingeri (EMI-STEM) myranimuaepiig Toxipudenepi MeH 9aicTepiH 3epTreyre
KaTbICyFa makbIipaMbi3. Cyx0ar mamamen 45-60 MEHYTKa CO3BLIAIBI )KOHE CI3/TIH
MearoTUKAIBIK TOKiprOeHi3re skoHe STEM cabakrapeiHia TEXHOJIOTHSIIAP MEH

TPAHCIMHTBATM3M/II KOJIIaHy TOXKIpUOECiHEe Ha3ap aynapaibl.

Ci3ain kemiciMiHi30eH cyx0aT 6apbIChiHIa aynnoxkasz0a xacanaabl. JKaz0a Tek nepexrepai
YKUHAY MPOLECIH CUIIAaTTay KOHE aJIbIHFaH HOTWIKENEep 1 Tajaay YUIiH KoJigaHblnaasl. Erep

C13 ayaroska30ara KeliCIeceH13, OHbIH OPHbBIHA jka30alia >ka3oanap >ka3bliajibl.

3eprTeyaiH 6apabIK Ke3eHAepIH/Ee CI3/IIH aThIHbI3 O6H MEKTEOIHI3/T1H aThl aHOHUM/II
0omanpl. 3epTTey KYMBICHI KEJICIMHIH OapIibIK aKmapaTThIK (popmanapsl (Ka3ak, OpbIC
YKOHE arbUIIIBIH TULIEPIHIE) JKOHE ayaroska3z0aiap 3epTTEYIIiHIH )KeKe KOMIBIOTEPIHIE
cakTasapl JKOHE KYIUICO30€H Kopranaabl. bapibik jkaz0aiia xoHe 0achlIFaH Ky>KaTTap
Kayirci3 xepJie cakranaasl. bapibik qepexTep 3epTTey asKraaraHHaH KeWiH anThl ail 0B
cakTajajpl, COAaH KEeHIH AIEKTPOHIBIK MaTeprasaap Oipkoa )KOWBUIBIT, KaFa3 Ky)KaTTap

>KOUBUIAIBI.
Bactamac OypsIH ci3ieH kemiciM (opMachkiHa KOJI KOIOBIHBI3IbI CYPaHMBIH:
1. MeHn GapiibIK aKnmapaTThIH KYIHs 00JYbIH KAMTaMachl3 €TEMiH.

2. Erep ci3 e31H1311 xKalChI3 Ce31HCEHI3, K€3 KEITeH YaKbITTa 3ePTTEyre KaThICY/IbI

TOKTaTa aj1acChbI3.

3. Aynuo xa30a TpaHCKPUIIIUSIAHbII, KEHIHHEH Koubluiapl. Jlepexrepre Tek

3epTTEYIIIi KOJI JKETKi3e anapl.

Ocpl cyx0aTka KaTbICyFa AalibIH OOJFaHBIHBI3 YIIiH paxmeT. Erep cizae 3eprreyre
KaTBICThI CYpaKTapbIHbI3 00JICa, OJIapabl KeJIeCl JICKTPOH/IBIK MOIITa MEKEHKalbIHA

*ki0epe anacei3: zhibek.baigulova@nu.edu.kz.

A. NHTepBbHI0 KATHICYHIBICHI TYPAJIbI aKNApaT
PemniHi3ai KbICKala cumnarran 0epiHis.

TaxpipsinTap: Ci3 OKbITYMEH Kamail aitHanbicace3? Ci3 MIOHIH KaHINA yaKbIT

001ibI OKBITTEIHEIZ? EMI STEM-n1e?
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Kazakcranapik opra (3keKe/MEeMIIEKETTIK) MEKTEITE [IToH:
MaTeMaTHKa/FBUIBIM/ (PU3MKa/OHOTIOTUs/XUMHSI | OKBITY/IBI HE HOPCE BIHTAIAHBIPAIBI?
B. Kazakcranaarsl STEM

2. Kazakcrangaret STEM 6inim Gepy Typansl oitapslHbI3 OSH ToXipuOenepiHi30eH Oolice

ajracel3 6a?

STEM nonnepin arpUIIIBIH TUTIHAE OKBITYFa Kanail kapaiicez? Ciz CLIL (Ma3myH MeH
Tinni Uaterpamusnanran OKbITY) Typaibl Ou1eci3 0e Hemece ChIHBIOBIHBI3/Ia OHBI

KoJaHacel3 6a? Kanaii? (TpeHMHrTED)

STEM monzepiH aFbUIIIBIH TUTIHIE OKBITYFa Kallail Kapaichi3? ChIHBIOBIHBI3IA KaH1al

Tinaepai konganacez? Kanait? Kaman kongaHace3?
C. STEM-ne EMI-aiH apTHIKIIBLIBIKTAPbI MeH KUBIHABIKTAPbI

5. STEM nonepiH aFbUIIIBIH TUTIH/IEC OKBITYABIH KaHaal qa 0ip apTHIKIIBUTBIKTApBIHA Tall

OOoJIALIHEI3 0a?

Takpipsinrap: Erep coumaii 6osica, STEM cabarsinna EMI-niH ocipece nmaiiganbsr 6osFaH

HaKThI MBICAJI KENTIpe ajack3 6a?

6. STEM nmonpepin arpUIIIBIH TUTIHAE OKBITY KE31H/1€ KaH/Iai J1a O1p KUBIHABIKTap HEMece

KeMIIUTIKTepre Tar 0oJIIbIHbI3 6a?

TakpipsinTap: By KUBIHABIKTAP bl TOJBIFBIPAK CUIIATTAI Oepir, Ci3 HeMece MEeKTeO1HI3

OJIap/Ibl KaJIai MeNIKeHiH OeJtice anacki3 6a?

7. Crynentrep arpuniibiH TUTiHAEe STEM nonaepin yiipeHyre kanait sxkayan Oepni?
OunapIibIH OKY HOTHXKEJIEP1, KbI3BIFYIIBLUIBIFBl HEMECE JKAIIbI XKETICTIKTepiHAe KaHIal 1a

Oip allbIpMaIIBLIBIKTAPAbI OaliKaIbIHBI3 0a?
D. STEM 6inim Gepyaeri okbITy daicTepi
8. STEM 6inim 6epyne EMI-ai konnanyra apHaiaFaH OKbITY 9[ICTEPiHI3 Typajibl aliTHIHBI3.

TaxpIpbIinTap: Ol e aFbUIIIBIH TUTIH MEHIepin aTkaH cryaeHtrepre STEM okpITyabIH
TUIM/I1 1T €CeNTENTIH apHaiibl OKBITY CTpaTEeTUsIIaphl, Kypalaapbl HEMece pecypcTapsl

6ap ma?
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9. EMI nemece CLIL konTekcringe STEM nonmepin okpITyFa apHaibl KociON 1aMy

HeMece OKbITY anabiHbI3 0a? Kaman? Kanmia yakbit?
TaxpipeinTap: byn tpeannr EMI oxpiTyFa GeifiMaenyre KaHIIAIBIKTB THIMA1 0061 ?

10. STEM nonzepin arbUTIIBIH TUTIHJE OKBITY YIIIH KaHAal pecypcrap, MaTepraiaap
HeMece TeXHOJIOTHsIap KOJAaHabIHbI3? XKakcapTy yIIiH KaHaail KOChIMINA PecypeTap

YCBIHACKI3?
E. STEM 6inim 6epyneri EMI xone CLIL-ain 601amak sIKnaab

11. Cizxig nikipigizmie, aFrbUTIbH TUTiHAS STEM OKBITYABIH CTYACHTTEPIH TLT TaMBITYBI

MEH >KOFaphl OUTIMIe Hemece OoJanak MaHCanKa JalibIHIbIFbIHA 9Cepl KaHaa ?

12. OkymbIapbIHBI3 b )KAKChIPaK KOJ11ay YIIIH KaHJall YChIHBICTapbIHbI3 Oap?
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Appendix E: Observation protocol

Basic Information:

Observer’s name: Zhibek Baigulova

Date and time of observation: (To be arranged)

Class details: Grades 7-9, subject (e.g., STEM), and number of students present.

Teacher’s name (if consented): Teacher A

Classroom Context:

Description of the physical environment, seating arrangement, and learning resources.
Lesson topic:

Lesson objectives:

Language(s) used during instruction:

Use of teaching tools (e.g., textbooks, digital resources, visual aids):

Focus Areas:

a. Teacher Instruction:

Teaching methods: What strategies does the teacher use (e.g., direct instruction, group
work)?

What languages does the teacher use? In what time?
Explanation of concepts: How does the teacher clarify difficult content?

Engagement: How does the teacher keep students focused and engaged?

b. Classroom Interaction:

Teacher-student interaction: How often does the teacher engage with students individually
or in groups?

Questioning technigues: Does the teacher ask questions to check for understanding?

c. Teacher;s technology use:
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Does the teacher use online resources or applications to support multilingual learning?
(e.g., language learning apps, multimedia resources)

If yes, What technology does the teacher use during the lesson?

Teacher’s reflection (if applicable): Post-lesson, what reflections or feedback does the
teacher provide on the lesson's effectiveness?

Challenges observed (if any): Were there difficulties encountered during the lesson (e.g.,
student confusion, classroom management issues)?

Summary:

Overall impressions: Provide a summary of the teacher’s effectiveness in delivering the
lesson and engaging students. Suggestions for improvement: Offer any potential
suggestions for the teacher to enhance student comprehension or engagement in future
lessons.
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