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A COMPARATIVE ANALYSIS OF THE LEVEL
OF ENGLISH PROFICIENCY AMONG FUTURE
TEACHERS IN CLIL AND NON-CLIL GROUPS

Abstract

In the contemporary world, the acquisition of the English language is of paramount importance, on par
with scientific knowledge. English serves as the language of instruction for numerous academic publications,
the latest scientific breakthroughs, and international conferences. Moreover, it stands as the global language
for education. One prominent method to facilitate this second language acquisition is Content and Language
Integrated Learning (CLIL). This study centers on the evaluation of English language proficiency among
students at K. Zhubanov Aktobe Regional University, distinguishing between CLIL students and Non-CLIL
students. The assessment is conducted through a comprehensive survey, and the study delves into the
positive impact of CLIL through interviews with the university's CLIL teachers. The study's findings
unequivocally demonstrate that CLIL students exhibit a higher level of English language proficiency
compared to their Non-CLIL counterparts. The interviews with CLIL teachers unveil several affirmative
effects of CLIL on students, including enhanced English language skills, opportunities for international internships,
academic mobility, and the ability to pursue further studies at the Master's degree and PhD study level.

Keywords: CLIL positive effects, English proficiency, primary education, pre-service teachers,
teaching.
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CLIL XK9HE CLIL EMEC TOIITAPJAAYBI BOJIAINAK M¥FAJIIMIEP APACBIHJA
AFBUIIIBIH TIJIITH MEHI'EPY JEHI'EUJIEPIH CAJIBICTBIPMAJIBI TAJIJIAY

Anoamna

Kazipri yakpITTa aFbUIIIBIH TLTIH MEHIEPY FhUIBIM CHUSKTHI ©3€KTI OOJIBIN TaObUIA b, OUTKCHI KONITECICH
KiTanTap, KONTereH COHFbl FhUIBIMHU >KaHAJIBIKTAD MEH FBUIBIMH 3€pPTTEY >KYMBICTAphl aFbUIIBIH TiTiHIE
JKaspUIFAaH COHIAM aK XaJbIKapanblK KOH(GEpPEHIMUIap aFbUNIIBIH TUTiHAE oTkKisureni. Kem emmepme
TOXKiprOeeH OTKeH arbUIIIBIH TiMli OlTiMiHE KOJ KETKi3yre HeMece MEHIepyre KoJj JKeTKi3y TociimepiHiH
6ipi CLIL Oonbim Tabbutagsl. bynm seprreyne K.OKyOanoB aTbiHmarel AkTeOe OHIpIiK YHUBEPCHTETIHIH
apraitel CLIL GarmapasamMbIMEH OKHTHIH KoHE Oy OarmapiamMaMeH OKBIMAWTHIH OoJamak MyFaTiMaepIiH
apachIHIIaFbl aFbUIIIBIH TUTI JACHTeiIepi cayarHaMma apKbutbl caiblcThIpbutbil, CLIL omiciniH oH acepiepi
Typainsl yauBepcuTerTiH CLIL okpITymbutapeiMeH cyx0aTracy apKpuibl Tankbuianabl. Hotmxecinge, CLIL
CTYICHTTEPiHIH aFbUIIBIH TiMiH MeHrepy aeHreiti CLIL emec cTyaeHTTepre KaparaHOa »XOFaphl €KEHIH
kepcerTi xoHe CLIL oxpiTymsiceiMed cyx0aT Oapeichiaa CLIL cTymeHTTepre arbUINIBIH TUTIH JaMbITY,
HIeTeNyie TarbUIbIMIAMagaH OTY, aKaJeMUSUIBIK YTKBIPIBIK KOHE OKYABI KaJFacThIPy CHSAKTHI OH dcepliepi
0ap eKeHi aHBIKTAJIJ[bl. MATUCTPATYpaia OKY.

Tyiiin ce3aep: CLIL-xix oH ocepriepi, aFbuTIbIH TUT OiniMi, 6acTaybim OimiM, Oonamak MyFamiMiep,
OKBITY.

FEauzbaesa ﬂ.,l* Kaszvikosa M K. ,1 Mycmosinosa A.C. ,2 Axuesa A.C. ,2 Apanbaii AK?
L Akmio6uncruii Pecuonansmuiii Yuusepcumem um. KKy6anosa, 2.Akmobe, Kazaxcman
2 3anaono-Kazaxcmanckuii meduyunckuii Ynusepcumem um. M.Ocnanosa
2. Akmobe, Kaszaxcman

CPABHUTEJIbHBINA AHAJIN3 YPOBHEM BJIAJIEHUSI AHTJIMACKUAM SI3BIKOM
CPEJIU BYAYIIUX IIEJAT'OI'OB B CLIL "W HE B CLIL I'PYIIITAX

Annomayus

B HacTosmiee Bpems OBJa/leHHE AHTJIMHCKHUM S3bIKOM TaK K€ aKTyaJbHO, KaKk M HayKa, MOTOMY YTO
OoJIbIIIOE KOJMYECTBO KHHUI, MHOT'ME M3 IIOCIIEAHMX HAYYHBIX OTKPBITUH M HCCIENOBATENBLCKUX padoT
HanMCaHbl HAa AHIJIMHACKOM SI3BIKE, a MEXIYHapoJHble KOH(pEPEHINN NMPOBOASATCS HA AHTJIUICKOM S3BIKE.
OmHuM U3 TIOAXO0/I0B K OBJAJICHHUIO BTOPHIM si3bIKOM siBisieTcst CLIL. B aTom mccnenoBanum cpaBHUBAETCS
ypoBeHb BianeHus aHrauickuM s3pikoM cryneHToB CLIL u He-CLIL AKTIOOMHCKOTO PEerHOHaIbHOTO
yauBepcutera uM. K. XKybanosa ¢ momomisio omnpoca, a nmonoxurenababsie 3¢ dexrsr CLIL obcyxnatores ¢
npenoaaBarerxsimu CLIL yHuBepcuTeTa MOCPEICTBOM HHTEpPBbIO. Pe3ynbTaThl MOKaszail, YTO CTYIEHTHI
CLIL BnasetoT aHIJIMHCKUM SI3BIKOM BBIIIIE, YEM CTYACHTHI, He oOy4atommecs: CLIL, 1 Bo BpeMst HHTEPBbIO €
npenogasareneM CLIL Obuto BeisiBaeHO, uyTo CLIL oOKka3bIBaeT MOMOXKHUTENBHOE BIMSHHE HA CTYACHTOB,
TaKUX KaK pa3BUTHE aHIJIMICKOTO $3bIKa, CTAKUPOBKA 3a TpaHULEH, akageMuieckas MOOWIBHOCTh U
MPOJIOJDKEHUE YIeObl, yYUThCS B MATHCTPATYpE.

KiroueBble cioBa: nonoxurenbublie 3¢ ¢extsl CLIL, 3HaHne aHrmuicKoro si3blka, HadanbHOE 00pa3o-
BaHHe, OyIyLNi yuuTeb, IpenogaBaHue.

Basic provisions. Nowadays, English language acquisition is as relevant as science, because the large
number of books, many of the latest scientific discoveries and research papers are written in the English
language and international conferences are held in English language. In the era of globalization and
internationalization, it is undeniably true that the command of foreign languages — English being the lingua
franca par excellence — is at the forefront of education agendas across the globe [1]. At present, when
English in its role of the global language as a new phenomenon is becoming one of the major components of
globalization [2]. Because of globalization, people all around the globe have become more reliant on the
English language during the past several decades [3]. The increasing global and local demands to improve
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English proficiency have augmented the significance of English education across the entire paradigm [4].
Proficiency in English is paramount in academic research, as it serves as the primary language for
disseminating findings and advancing scholarly understanding. Knowing English will allow you to stay
abreast of the most recent advancements in science, academics, and technology because most of these
publications are written in English. This is according to another study that has been conducted on the issue.
Because 75% of scientific literature is published in English, any researcher or expert who wants the most up-
to-date knowledge or access to specific volumes must be fluent in English [5]. Fluency in English can
significantly broaden the career prospects of professionals in the business world.

Introduction. Universities face the challenge of equipping their students with the most effective
preparation for success in their respective fields, particularly in foreign languages, with English being
recognized as the global lingua franca. Acquiring proficiency in the English language is of immense
importance for pre-service teachers for several compelling reasons:

Global Communication: English is the lingua franca of the modern world. Pre-service teachers need to
communicate effectively with colleagues, students, and academic communities worldwide. Proficiency in
English enables them to share ideas, research, and best practices on a global scale.

Access to Resources: A significant portion of educational resources, including research papers, teaching
materials, and academic journals, are available in English. Being able to understand and use these resources
is crucial for enhancing their teaching methods and staying updated on the latest educational trends.

Enhanced Employability: Many international schools and institutions prefer hiring teachers who are
proficient in English. A strong command of the language can open doors to career opportunities both in their
home country and abroad, increasing their employability.

Effective Classroom Communication: English proficiency allows pre-service teachers to deliver lessons,
engage with students, and manage their classrooms more effectively. It ensures that they can clearly convey
instructions and facilitate discussions, which is vital for student learning.

Professional Development: English proficiency makes it easier for pre-service teachers to access
professional development opportunities. They can attend international conferences, workshops, and
seminars, broadening their horizons and learning from educators worldwide.

Adaptation to Diverse Settings: As educators, pre-service teachers may work in multicultural and
multilingual settings. English proficiency equips them with the language skills needed to connect with
students from diverse backgrounds and adapt to various teaching environments.

Student Empowerment: In a globalized world, English language skills empower students to become
global citizens. Pre-service teachers who are proficient in English can inspire and equip their students to
thrive in an interconnected world.

Research and Academic Growth: English is the primary language for academic research and
publications. Proficiency enables pre-service teachers to contribute to the field of education through research,
publications, and collaborations with international scholars.

Cultural Awareness: Learning English often involves exposure to various cultures and perspectives. This
can foster greater cultural sensitivity and awareness, which is essential for teaching in diverse classrooms.

In summary, English language proficiency is an invaluable asset for pre-service teachers, as it not only
enhances their career prospects but also equips them with the skills and knowledge to excel in an
increasingly globalized and interconnected educational landscape.

Using English as a teaching language is one of major educational reforms in Kazakhstan, aimed at
improving students’ foreign language proficiency. The underlying rationale of the reform was to use Content
and Language Integrated Learning (CLIL) pedagogy to provide intensive exposure to English language in
content classes without adding extra language teaching hours in the curriculum [6]. Content and Language
Integrated Learning”, or CLIL, as it is more commonly referred to, is an innovative methodology that has
been gaining traction in applied linguistics and language teaching in previous few years [7]. Content and
Language Integrated Learning (CLIL) programs are often praised for bringing equity to foreign language
learning[8]. Content and Language Integrated Learning (CLIL) programs are often praised for bringing
equity to foreign language learning [8]. Content Language Integrated Learning (CLIL) is an educational
approach with a strong impact on language learning. It has become a powerful tool and a motivating force to
learn and offers a natural situation for learning language and content subjects [9]. CLIL describes an
approach to teaching and learning where subjects such as science, history and geography are taught and
studied through the use of a non-native language. In CLIL, learning a curricular subject in a second, third or
sometimes fourth language involves best practice from a range of different educational contexts [10]. CLIL

149



file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_4
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_5
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_6
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_7
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_8
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_8
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_9
file:///C:/Users/User/Downloads/2978-Результаты%20исследования-6177-1-2-20231023.docx%23_ENREF_10

Ab6aii amvinoazer Kas¥I1V-y XABAPILBICHI «Iledazozura evlnvimoapuly cepuscol, Ned(80), 2023 orc.

is often defined as a pedagogical approach in which ‘a foreign language is used as a tool in the learning of a
non-language subject in which both language and the subject have a joint role’ [11]. Originally, CLIL was
frequently linked to very general language learning aims and glossed as an endeavour to make English more
accessible to learners in mainstream education [12]. CLIL has a great potential for the language development
that is claimed to be a necessary condition for success and content learning in English medium education
[13].

There are a lot of publications about positive CLIL effects on second language acquisition of learners.
The positive results of Content and Language integration on the development of students’ foreign language
skills may have been overestimated by previous studies, since most studies failed to consider selection and
preparation effects appropriately [14]. Nikula, Dafouz, Moore, and Smit (2016) wonder that second
language learning is successfully scaffolded and achieved in the mainstream classroom across different
settings where learners may exhibit heterogeneous levels of L2 language proficiency. This concern raises the
issue of whether CLIL may be implemented with all learners, regardless of their L2 proficiency [15]. Pérez
Cafiado and Lancaster in 2017 did research over the course of a year with a half with students in 4th grade of
CSE and followed them until Baccalaureate. The homogeneity of the CLIL and non-CLIL groups was
guaranteed in initial pre-test and significant differences were found on both oral production and
comprehension skills one year later, at the end of CSE, in favor of the CLIL stream[16]. However, in the
long run, when these same students were in Baccalaureate, similarly to Pladevall-Ballester and Vallbona
(2016), it was productive, as opposed to receptive, skills which were more positively affected by CLIL. The
outcomes also provided interesting data on what aspects of oral competence are particularly amenable to
being taught through CLIL (e.g., more cognitively complex listening activities) and which need to de
developed over a longer time span in order to be significantly improved (e.g., pronunciation and fluency)
[17]. Kao (2020) studied the effect of a CLIL module in a Taiwanese teacher education programme by
lectures and seminars, results showed positive results as developing second language confidence, and
succeeding in designing their own teaching materials alongside authentic materials in order to motivate the
learners and integrate the curricular content and second language learning [18]. Maria Elisabetta Porcedda
and Juan Gonzalez-Martinez in his review which draw the characteristics to take into account to train future
CLIL teachers, underline the need of pre-service teacher training at University, hitherto generally
disregarded in favour of in-service preparation [19]. Ruiz de Zarobe and Lyster (2018) mention in their
research that teaching disciplines in English at universities has been brought about due to a number of
reasons as developing citizen skills in the home student body and increasing their employability, gaining
access to cutting-edge knowledge and boosting global competitiveness, enhancing students and lecturer
mobility, increasing income from education services, enhancing student and lecturer mobility, developing
English language level, reflecting developments in English language teaching (ELT) and raising the quality
of tertiary education[20]. Lasagabaster and Sierra (2009) revealed that CLIL students showed significantly
more positive attitudes towards English as an FL than did EFL students. The authors suggest that this might
be a result of the more meaningful opportunities to use the TL in the CLIL classroom as opposed to the EFL
classroom [21]. Additionally, studying contents in a second or foreign language opens the door for academic
mobility: students who receive education in English have more opportunities to continue their studies at
other European and European universities [22].

Thus, to explore the differences on English proficiency of students, the English level of CLIL students
studying in CLIL programme implemented in Chemistry, Biology, Mathematics and Physics education
program and Non-CLIL students studying at the Primary education Degree of the K.Zhubanov Aktobe
Regional University are compared and positive CLIL effects on students are discussed with CLIL teachers in
the present study.

Methods and materials. The study focused on students at K. Zhubanov Aktobe Regional University, a
prominent institution in West Kazakhstan. Participants included 2nd, 3rd, and 4th-year students in the
Primary Education, Chemistry, Biology, Mathematics, and Physics education programs during the 2020-
2021 academic year. Additionally, teachers from the university who instructed in English were part of the
study.

Notably, specialized disciplines within Chemistry, Biology, Mathematics, and Physics education
programs at the university have been taught in English since 2017. However, due to a shortage of English-
proficient instructors, students in the Primary Education department did not receive specialized courses in
English, despite the university's trilingual policy. Consequently, the study classified students into two
groups: CLIL (students in the Chemistry, Biology, Mathematics, and Physics programs) and Non-CLIL
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(students in the Primary Education program). The study aimed to compare the English proficiency of CLIL
and Non-CLIL students through a survey developed by the researchers. Interviews were also conducted with
CLIL teachers to assess the effects of CLIL on students.

The research employed both quantitative and qualitative methods. Quantitative research was used to
determine the English proficiency of CLIL and Non-CLIL students, while qualitative research involved data
collection methods such as monitoring, discussions, and data analysis. Qualitative research facilitated a
comprehensive understanding of participants' experiences in their natural environment [23].

The survey, written in the state language, was administered to students via Google Forms and included
guestions about their background, age, gender, academic year, education level, and English proficiency.

Interviews with CLIL teachers, conducted in Kazakh, had an average duration of 30 minutes and were
facilitated through voice messaging on WhatsApp. The interviews covered various aspects, including
participant backgrounds, their experiences with teaching in English, and their perspectives on students'
progress in both scientific and language learning through English.

Participation in the study was voluntary, and participants were assured that all provided information
would remain anonymous and be used exclusively for research purposes. Responses from surveys and
interviews were translated into English for publication.

Results and discussion. The data from the survey which is conducted with CLIL and Non-CLIL
students revealed that total number of students participated voluntarily in survey were consisted of 333
students studying at the Chemistry (n-77), Biology (n-93), Mathematics (n-69), Physic (n-56) and Primary
education (n-38) Degree aged between 20 and 25 years old studying in 2, 3 and 4 courses. Among them
female students were 87% and male students were 13%.

In survey result with Non-CLIL students, it was clear that large percentage of students (57, 9%)
indicated beginner level and only low percentage of students indicated elementary (10,5%), pre-intermediate
(13,2%) and intermediate level (18,4%).

As for CLIL students, low percentage of students English level were beginner (20.7%), 34.5%
elementary, 23.4% pre-intermediate, intermediate 20,7% and advanced level 0.7%. We compared the results
of English language level of the (pre-service primary education teachers) Non-CLIL students and CLIL
students (pre-service teachers of Biology, Chemistry, Physics and Mathematics Degree); it was given in
Table 1.

Table 1. English level of Non-CLIL and CLIL students

80
60
40 - B Non-CLIL students
20 - CLIL students
o me =i B

Al A2 B1 B2 C

In Table 1, we can observe that there are differences on English level of CLIL and Non-CLIL students
due to CLIL lessons. It means that CLIL students see themself progress in learning subjects through English.
CLIL lessons (Math, Chemistry, Biology and Physics disciplines) give the positive results on improving the
students language competence.

Also 4 content teachers who teach EMI subjects in Math, Chemistry, Biology and Physics faculties are
involved in interview. An interview helps to interpret the statistically obtained data. In particular, as Cohen et
al. put it, interviews provide researchers with in-depth information and might act as a complementary
research instrument for gathering relevant quality data[24]. They have an official English Certificates, but
due to the lack of teachers with good command of English in the University it is impossible to require
official language certificate and the University has forced to enable any teacher with Pre-Intermediate or
Intermediate level of Language proficiency to teach their subject through English. Face to face interview was
conducted in Kazakh language duration of 60 min and audio-taped. In particular, 30% of the disciplines are
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taught through English in these faculties (from the 1st year to 4th year). Teachers of Biology, Chemistry,
Physics and Mathematics taught the specialized disciplines in English for the 2nd 3rd and 4th year students.

Biology teacher had training on CLIL in multilingual education centre which is a structural sub-
department of Karaganda University of Kazpotrebsoyuz which provide her with methodological
recommendations on teaching biology in English and 2 month training (including online course) in Al-Farabi
Kazakh National University (Kazakhstan, Almaty). It provided her with experience and knowledge on
teaching biology subject in English. When Biology teacher first taught her subject in English, she realized
that she needs to work even more on herself. Student’s English level was different and it was difficult for her
at the beginning, but later they get improved their English level. In particular, student’s English level who
studies well was good. They were happy and motivated, because they realize that English language is an
important for their future life and it is good moment to develop English language. She mentioned that she is
constantly developing herself as reading biological journals, papers in English. Chemistry teacher had a
certification on CLIL from this university.

When Chemistry teacher first taught her subject in English, she was scared that she thought she will do
grammar or pronunciation mistakes at the lesson though she studied at the school with linguistic gymnasium
No24 then she graduated from this university parallel she attended English courses (in Aktobe). Also she
graduated her Master from the Ufa State Petroleum Technological University and here specialized
disciplines for Master students were taught in English language to know chemical terms in English further
writing paper for indexed journal in Scopus and etc. She tried to use innovative teaching methods at the
lesson. As for students’ progress in improving English level, she see their motivation in learning subject in
English and according their feedback and she deals with the students feedbacks from the her phone sent after
the lesson;

“Today’s lesson was very interesting and useful. I think there will be more lessons in this format in the
future. Our interest studying subject in English has grown. I hope, in future we will speak only in English.
Thanks again))”

“Teacher, thank you so much for an interesting lesson, it improves our motivation more in studying
disciplines in English...”

Math teacher dealt with her feeling in teaching mathematic disciplines in English in interview and she
mentioned that she felt a great responsibility and intensively. She attended English courses when she was
told to teach mathematical discipline in English. She had CLIL training from Zhubanov University. In CLIL
lesson, she tries to use innovative methods and she noticed that year by year student’s language competence
is developing. Also students like to learn Math in English. She said that recently, one student was so grateful
to her, because one student had an academic mobility in Poland. Studying subject in English helps Math
postgraduate students to enter to Master degree. Physic teacher said that he teach physical subjects as
Nuclear physics, Electricity and magnetism in English in interview. He mentioned that at the beginning of
the course, it was so difficult to conduct lesson in English for him due to different level of English
proficiency of students and he had to use Kazakh language in teaching new words, they translated it from
English to Kazakh, but now he could say that student’s language competence is developed. Finally, he
didn’t get any bad feedbacks on his lesson in English and he believed that students like to study their
specialized subject in English.

Conclusion. In sum, this study allowed us to define the English language proficiency difference
between CLIL and Non-CLIL learners. It was clear that CLIL programs has the positive results on English
language learning of students of Chemistry, Biology, Mathematics and Physic education compared with
English level of students of Primary education Degree who are not taught by CLIL programs. And during
the interview with CLIL teachers, CLIL advantages for students are mentioned in interview, for example;
students enter to the Master Degree without problem of English, some students of Mathematics Degree had
an internship in one of Poland universities. Students develop English skills as writing, speaking, reading,
listening and their English were in higher level compared to the first year of study. According to results of
this study, CLIL application in Primary education department of the K.Zhubanov Aktobe Regional
University would doubtfully be recommendable in order to boost English level of pre-service primary
education teachers and prepare them for trilingual teaching in their future work. In Kazakhstan, trilingual
education with CLIL technology is a key strategy for educating people who meet the requirements of the
time. While training policies for teachers that will meet these needs are considered as a priority area of
intervention, testing the teacher candidate’s competencies in this area is an important role in the
implementation of certain policies [25].
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Primary education department of the university should transform the their curriculum by including
optional or compulsory courses on CLIL methodology to improve the students English language
communicative competence as well as integrating primary education disciplines with English language
implementing multilingual plans through the use of CLIL rather they will be CLIL teacher or not.

Future pre-service primary education teachers should possess competitive skills for bilingual or
trilingual instruction, aimed at preparing globally competent students. They must acquire the necessary
competencies and skills to ensure their future success. Teachers are the most important factor of CLIL;
therefore, they are the cornerstones of a successful CLIL teaching and learning[26]. In summary, CLIL
knowledge is not only valuable but increasingly necessary for pre-service teachers. It equips them with the
skills, competencies, and global perspective needed to excel in their teaching careers and contribute to the
success of their students in an interconnected world.
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YKoorca Axmem Hcayu amvindazu Xanvikapansis Kasak-mypik yuusepcumemi
Typxicman ., Kazaxcman
Kopkwim Ama ameindaze Keizsiiopoa Ynusepcumeni,
Keizviiopoa k., Kazaxcmarn

STEAM BLJIIM BEPY JKAFJIAWBIHIA TEXHUKAJBIK MAMAHJIAP/IbI
JASIPJIAY YIIIH )KOFAPbI MATEMATUKA MA3MYHbBIH
’KOHE OKY KELIEHIH O3IPJIEY

Anoamna
TexHUKambIK MaMaHIBIKTap1a OKUTBIH CTYICHTTEP Il KociOn masprayna spOip OKy HoHIHIH ©3iHIIK ajnap
opHbI 6ap. Jle# Typcak Ta, MaTeMaTHKaJIBIK OUTIMHIH anap opHBI epekiie. bipak 613, MaMaHIap Aaspiiay arsl
MaTeMaTHKaHbIH OPHBI Typalibl aiiTnaimMei3. byn makamama, STEAM Oinim Oepy skarmalbIHIaFbl TEXHUKA
cayachl MaMaHIAPBIHBIH KoCciOM KY3IpETTUNTiH KalbIITACTHIPYAaFrbkl MaTEMATHKAIBIK OUTIMHIH Ma3MYHBI
XKOHE QIICTEMEINIK KeIIeHIH naspriayra OainaHbIcTel mikipiepimizoen Oemicemis. STEAM O6inim Oepy
OoJanak TEXHUKA CajlaChIHBIH MaMaHJIapBIHBIH KOCiOM KY3BIPETTUIIKTEPiH KalbIITACTBIPY IBIH 9/IiCTEMETIK
KYHeCIH MaTeMaTHKa IIoHIH OKBITY MBICANBIHAA KapacTelpaThlH OonaMbi3. bipiHmm ke3ekTe Oy
KY3BIPETTLUTIKTEpAl KalBINTACTHIPYFa OailIaHBICTHI, TIOHHIH Tapaylapbl OOMBIHIIA OHiCTEMENTIK KeNIeHHIH
KaKeT ekeHi Oenrimi. Makanana «OKorapbl mMareMaTuka» IOHIHIH OapiblK Tapayiapbl OOMBIHIIA Kapac-
THIPFaH MbICAIJIAPBIH OapIILIFBIH KOPCETe aIMaiiMbI3, MBICAJIA COJAP/bIH HETI3riiepiHe Moy KacaiMbI3.
Consimen katap, STEAM Ginim Oepy »aFqaiibIHAaFbl OKBITYIIBIHBIH POITiHIH, SAETTET1 OKBITYIIBIAaH, OacKa
camara aybICybl Typanbsl na Oasnmaiimbl3. Makanana <«OKorapel MaTeMaTHKa» IOHIHIH TEXHHKAJIBIK
MaMaHJIBIKTap/ia OKBITY Ma3MyHBI OOWBIHIIIA TaIlChIpMaNIap bl HET13T1 YII Typre Oemin KapacTeipasik. Omap:
MaTeMaTHKaHbIH aiHanafarbl KyObUIbICTapfa Heri3fenreH OediriHe apHanraH Tanceipmanap; AKT
KYpPBUIFbUTAPBIH KOJIIAHBII OPBIHAAWTBHIH TaIlChIpMalap; MaMaHAAPAbIH KOCciOM OUTIKTLNIriH alKbIHAAWTHIH
tanceipmaniap. by tanceipmanapabiy kemreHi STEAM OiniM Oepyai sky3ere achIpyIblH €H Kell TaparaH
MOHIIK MHTETPAIMICH] 9/1ICI MEH IOHAPAJIBIK OaiylaHBIC MPUHIIMITIH HETI3re aJiblll JaspiaHibl. OpHHE, OCHI
Oenrinenren Tarnceipmanap ascbinga STEAM 6iniM OepyaiH (FBUIBIMUINFBI, TEXHOJIOTHACH], WHKUHUPHHT,
NIBIFAPMAIIBUTBIFBI, MATEMATHKAChI) Ma3MYHBI alllbUIBI. OPHHE TallChlpManap KelleHi JaspiaHaTeiH Ooica,
oJiap/ibl OaranayablH KpUTEPUUIEpl Typasibl alTHai eTyre 0oaMaiiipl. MaKalaHblH KOPBITHIHIBI O6TIMiH/IE
MBICANapAa TalchlpMaapAblH OipHelleyiH KapacThIpbI, OJlapAbl OarajayAblH KPUTEPUHIEPIH KecTede
KOPCETTIK (KpuTepuiinepi, 1eCKpuITop, OaiibIK Oarach!).
Tyiiin ce3nep: STEAM 6inim Oepy, KociOM Ky3BIPETTIIIIr, MaTeMaTHKAIIBIK TalChlpManap, Oarainay,
KpUTEpHIATIEP, AECKPUIITOP.

154




