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Abstract

This quantitative and qualitative mixed study aims to provide a glimpse into pre-service Chemistry
teachers' attitudes and perceptions concerning content and language integrated learning. Study employed 120
first, second-and third-year students of State Pedagogical University who study Chemistry in English (after
Kazakh and Russian), which is their L3. The findings revealed that at the beginning of their academic path,
students develop a more negative attitude towards learning the subject in English for several reasons,
namely, the uncertainty of their roles, being content or a language teacher, lack of confidence in language
and teaching methods employed. However, it was further revealed that by their 3rd year at university,
students gain awareness of the importance of learning content through English. They believe that, despite the
various challenges they face while studying the subject, better educational and employment opportunities
become available for those subject teachers who deliver their lessons in English.
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BOJIAITAK XUMUA M¥TAJTIMAEPIHIH IMOHAI AFBIJIIIBIH TIVITHAE OKYFA
KATBIHACBIH 3EPTTEY

AnHomayus.

Byn apamac caHOBIK KOHE camajblK 3epTTey OoJyaliaKk XUMHs — MYFaJIIMJICPIHIH — MOHIIK
WHTETpalMsUIaHFaH OKBITYFa JIETeH TYCIHITT MEH KO3Kapachl Typallbl TYCIHIK ajdyFa OarbITTalFaH. 3epTTeyre
[TaBmogap MEMJICKETTIK IeJaroruKaablK YHHBEPCUTCTIHIH XHMHMS ITOHIH aFbUIMIBIH TiTiHAEe OKUTHIH 120
OipiHII, eKiHII KOHE YIIHII Kypc CTYACHTTEpl KaThICThI. AFBUILIBIH TUTi onap ymriH L3 Goubin Tabbuiaab!
(Ka3ak *oHE OpbIC TUIIEPIHEH KeiliH). 3epTTey HOTHKEIEPl CTYACHTTEPIH XUMHUS MOHIH aFbUIIIBIH TITIHIIE
OKYFa JIeTeH Ke3KapachIHbIH OipiHIL KypCcTaH YLIIHII KypcKa e3repreHin kepcerTi. OKy >KOJIBIHBIH OachlHIa
CTYICHTTEP/IIH WHTErpallisIaHFaH Tl YHpeHyiHe Tepic Ke3KapacTtapbl 6ap. MyHBIH 0acThl cebenrepi —
OJIapJIbIH ©3JICPIHIH PeJIepiH TyCiHOEyl: XHMMHUS TOHIHIH MyFajliMi HEMECE arbUIIIbIH TUNl MYFaliMi,
aFbUIIIBIH TUII MEH OKBITY 9HicTepi Typalsibl OUiMAEpiHIH JKOKTBIFBL. YHHBEPCHUTETTErl YLIHII KypcTa
CTYICHTTEp aFbUIIBIH TUTiHAEC OuTiM OepyldiH MaHBI3ABUIBIFE Typanbl Oure Oacraiimpl. bomamak
MyFaTiMIEPAIH XUMHS [OHIH aFbUIIBIH TUTIHAE OKyJda KE3JeCeTiH TYpJi MaceseliepiHe KapaMacTaH,
oJIapJIbIH O1J1IM aJTybIHA JKOHE )KYMBICKA OpHAJIACybIHA JKAaKChl MYMKIHIIKTEPI Oap JercaHai b,

Tyiiin ce3aep: kaTbiHac, Oonamak Myraigimaep, xumus, CLIL, aFbumisH Timi
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HUCCIEJOBAHHUE OTHOIIEHUA BYI[YIIII/IXvY‘II/ITEJIEI?'I XUMUH K U3YUEHUIO
HNPEIMETA HA AHI'VIMUCKOM SA3BIKE

Annomayus

DTO CMEIIaHHOE KOJNYECTBEHHOE M KAYECTBCHHOE UCCIIC0OBAHUE HAIIPABICHO HA TO, YTOOBI IMONYYUTh
MPEJICTABICHUE O BOCHPUSATHH W OTHOIICHUM OyIyIUX YyYUTEeNIed XHMHUU K TPEIMETHO-SI3BIKOBOMY
WHTETPUPOBAHHOMY OO0ydeHHI0. B wccienoBannu npussiii ydactre 120 cTyJneHTOB MEpBOTO, BTOPOTO U
TpeThero Kypca llaBiaogapckoro rocylapCTBEHHOTO MENArOrMYecKOro YHHBEPCHUTETa, KOTOPBIE H3y4daroT
XMMHIO Ha aHTJIMACKOM sI3bIKE. AHTJIMHCKHE sA3bIK sBiseTcs Jis Hux L3 (mocne ka3axckoro u pycckoro
SI3BIKOB). Pe3ynbTaTel mccienoBaHus TOKAa3aId U3MEHEHHE OTHOIICHUS CTYIEHTOB K M3YYCHHIO XUMHUH Ha
AHTJIMACKOM $SI3BIKE OT IEPBOTO Kypca K TpeTbeMy. B Hauane akageMHYecKOro MyTH CTYAECHTBl HUMEIOT
JIOCTATOYHO HEraTUBHOE OTHOIICHUE K S3bIKOBOMY HHTETPUPOBAHHOMY 00yueHHI0. OCHOBHBIMU PUYHMHAMU
3TOTO SBJISIFOTCSI HEOHUMAHUE UMK COOCTBECHHOMN POJIM: YUUTEINS XUMUHU WM YUUTEIIs aHTJIIMACKOTO SI3bIKA,
HEYBEPEHHOCTh B 3HAHWM aHTJIMHACKOTO S3bIKa M METOoJaxX mpemnoiaBanusi. K TperbeMy romy oOydeHus B
VHUBEPCHUTETE CTYACHTHI Y3HAIOT O BAXKHOCTH M3YYCHHUS KOHTEHTA HA aHTVIMMCKOM si3bike. OHU IMOJIararor,
YTO, HECMOTPSI Ha pPa3IUuYHbIC MPOOJEMBI, ¢ KOTOPHIMH CTAJKUBAIOTCS OYAyIIHME MEIArord Npu H3yYCHHU
XUMUU Ha AHIVIMMCKOM S3bIKE, MEpeJ HUMH OTKPBIBAIOTCS JIyYIIHE BO3MOXKHOCTH MJI TOIXYYEHUS
00pa3oBaHUA U TPYIOYCTPOICTBA.

KiroueBsble ciioBa: oTHOIICHUE, Oyayimue yuurens, xumus, CLIL, anrmuiickuit

Introduction. The integration of Kazakhstan into the global economic space requires specialists who
are fluent in a foreign language and can effectively use it in everyday and professional communication.

Therefore, one of the top priorities in the development of education is the transition to a content-
language integrated learning (CLIL) and the training of multilingual teachers who are ready to provide
instructions in three languages: Kazakh, as the state language, Russian, as the language of interethnic
communication, and English, as the language of successful integration into the global economy. According
to the State Program for the Development and Functioning of Languages in the Republic of Kazakhstan for
2011-2020[1], multilingual language policy should maintain the harmonious development of Kazakh and
Russian, as well as promote English up to their level.

Wolff [2, p. 110]in his European Framework for CLIL teachers asserts that all teachers must be CLIL-
trained, namely, "they should integrate content and language teaching and become language-sensitive in their
approach” .

Despite positive changes in the implementation of the strategic initiative of the English language
development in some schools of the country and pedagogical higher educational institutions, the issue of
systematic and high-quality teaching of Chemistry in English is still acute. The country's leading schools
teaching Chemistry and other subjects in English have a problem of a shortage of trained specialists who do
not implement 4C framework in their classrooms][3].

Most of the students who come to pedagogical apprenticeship every year at Nazarbayev Intellectual
Schools still do not have a sufficient level of English, namely subject-specific language, and are not ready to
organize communication in the classroom, give formative feedback to students, and timely respond to their
cognitive needs.

1.2. Purpose of the study

Since the pedagogical university is the main source that supplies schools with qualified personnel, the
Nazarbayev Intellectual School together with the Pedagogical University of Pavlodar (north-east of
Kazakhstan) conducted a series of studies to understand the reasons for the insufficient level of students'
readiness to teach Chemistry in English. The central aim of this mixed-methods study was to investigate the
attitude of students enrolled in Chemistry educational programs toward studying the subject in English at the
university.
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Methods. 2.1 Research design. This study is quantitative and qualitative mixed research. First, we
conducted a survey among 1, 2- and 3-year cohorts followed by the qualitative interviews with open-ended
and semi-structured questions to collect more in-depth information. As the focus of the study is on the
attitudes, perceptions, thoughts, and feelings of pre-service teachers, the interview is the best tool that could
be used to discover peoples' thoughts and reflections [4].

2.2. Participants

Overall 120 first, second and third-year students of the Pedagogical University, future chemistry
teachers of secondary schools in Kazakhstan, were chosen as study participants.

The sample population of students is equal to their total population since there are120 students of 1-3
courses under the Chemistry educational program who are studying at the Pedagogical University in the
2019-2020 academic year. Therefore, the conclusions obtained in the course of the study can be
unambiguously extended to the entire general population of students.

2.3. Instruments

In this study, we employed a questionnaire consisting of three sections. The first section collected pre-
service teachers' background information, while the next two sections were devoted to questions related to
students' language proficiency and attitudes towards the learned subject. These are closed-ended questions
with multiple choices. These questions are aimed at elucidating 1, 2- and 3-year students' attitudes towards
studying Chemistry in English. Items in questions were measured on a 5-point Likert scale and multiple-
choice closed questions. Likert scale values range from one (strongly disagree) to 5 (strongly agree). To get
more in-depth data, open-ended questions were also employed.

Furthermore, this study employed a qualitative interview-based approach, which is characterized by
Creswell [5] as "an approach for exploring and understanding the meaning individuals or groups ascribe to a
social or human problem" (p. 4), which is an ideal tool to investigate pre-service teachers' perceptions and
attitudes regarding their experience of first, second and third year of learning Chemistry in English. Thus,
twelve students, four out of each cohort, were randomly selected to participate in an open-ended semi-
structured interview:1 year of study (Participants 1,2,3 - Russian, 18 y.o., Participant 4 - Kazakh, 19 y.0.); 2
year of study (Participant 1 - Russian, 20 y.o0., Participants 2,3,4 - Kazakh, 19 y.0.); 3 year of study
(Participant 1,2,3 - Kazakh, 20 y.o., Participants 4 - Tatar, 21 y.0.)

2.4. Data analysis

The data collected were analyzed using the IBM SPSS Statistics 23. We used such indicators
characterizing the distribution of variable values as: mean,variance and standard deviation

Data obtained from closed multiple-choice and open-ended questions was processed using frequency
analysis: calculating a percentage of the total population.Analysis of variance (ANOVA) was used to
compare the three samples. The average values of each sample were compared, and the statistical
significance of the differences was determined.

Results. The study involved 120 students of the Faculty of Chemistry of the Pedagogical University. 33
of them are 1st-year students, 54 are 2nd-year students and 33 are 3rd-year students. Students are taught in
groups with the Kazakh or Russian language of instruction and in English.

The native language for the vast majority of respondents is the Kazakh language (Table 1). 13.3% of
respondents use Russian and other languages as a means of communication.

267



BECTHHUK KasHIIY um. Abas, cepus «Iledacocuueckue naykuy, Ne2(66), 2020 e.

Table 1- Results of answers to questions A1-A3

Year Total
1% year 20 year 3t year

Al Yournative language Freq. | % Freq. % Freq. % Freq. | %
Kazakh 28 84,8 48 88,9 23 69,7 | 99 86,7
Russian 2 6,1 2 3.7 7 21,2 | 11 5,0
Other 3 9,1 4 7.4 3 9.1 10 8,3
Total 33 100,0 | 54 100,0 | 33 100 | 120 100,0
A2 Name number of languages you are Freq. | % Freq. % Freq. % Freq. | %
fluent in
1 13 394 16 29,6 6 18,2 | 35 29,2
2 20 60,6 30 55,6 18 54,5 | 68 56,7
3 8 14,8 9 27,3 | 17 14,1
Total 33 100,0 | 54 100,0 | 33 100 | 120 100,0
A3.Name yourlevel of English according Freq. | % Freq. % Freq. % Freq. | %
to CEFR scale
Al 12 36,4 18 35,3 12 41,4 | 42 37,1
A2 19 57,6 25 49,0 10 34,5 | 54 47,7
B1 2 6,1 4 7.8 2 6.9 8 7.3
B2 3 5.9 3 10,3 | 6 5.3
C 1 2,0 2 69 |3 2,6
Total 33 100,0 | 51 100,0 | 29 100 | 113 100,0

Although language is mainly the native language of students, more than half of the respondents are
fluent in two languages, and 14% are fluent in Kazakh, Russian and English. Moreover, the percentage of
students speaking all three languages is increasing by the 3rd year.The percentage of respondents who speak
only one language is reduced from the 1st to the 3rd year (Table 1).

Also, according to the data obtained from the third question, the percentage of students who have an
English level of B2 and C1 increases from 1st to 3rd year. However, 84.8% of students have a fairly low
level of development of the English language (Al and A2).

The average value of students' opinions concerning the sufficiency of the level of the English language
for understanding subject terminology gradually increases from year 1 to year 3 (Table 2).

Table 1 - Results of answers to question A4

Year
1% year 204 year 37 year ANOVA
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2,76 1,243 1,545 3,79 893 | 797 | 28,7 ,000

But, on the Likert scale, it has a value much less than 5 (1.88 in the 1st year and 2.76 in the second
year), which is an indicator of respondents' disagreement with this statement. Only in the 3rd year the
arithmetic mean is inclined towards the position of the Likert scale "I partially agree”. However, the
deviation from average is almost 1 (0.893). The greatest variation in opinions is observed among students of
the 2nd year. The smallest standard deviation and variance is observed in the 1st year students. 1st-year
students are unanimous in their opinion that they do not have a sufficient level of English to understand
subject terminology. In this and the subsequent analysis of the issues, the FempiricalS always greater than the
Feriticar, and the statistical significance is <0.05. Therefore, the null hypothesis of the absence of statistically
significant differences between the samples is rejected.

More than half of the respondents (53.3%) chose to study Chemistry in their first (native) language(Fig.
1). However, 46.7% are ready to study science in two languages: native and English. If in the first year only
36.4% of students are ready to study the subject in two languages, in the second and third years they are
already 42.6% and 63.6%, respectively.
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In which language do you prefer to study the subject?

42,4

212

B

1 2 3
2 Kazakh =2 Russian Other O Kazakh and English # Russian and English

Figure 1 - Results of answers to question B1

It was identified that first and partially second-year students believe that studying Chemistry in English
does not affect the quality of knowledge in the subject (Table 3). However, 3-year students have a reversed
opinion. The average value of the Likert scale for this sample is significantly less than 5 and is inclined to the
answer "Disagree".

Justifying their preference in choosing bilingual chemistry education, 3rd-year students consider that
learning Chemistry with the use of English is more effective, as it will help to develop professional English,
it is easier to remember specific terminology and develops 4 skills: reading, writing, speaking, listening. The
majority of 1nd and 2rd-year students do not agree with this opinion.

Table2 - Results of answers to questions B2-B5

ANOVA
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B2. Learning Chemistry in
English does not affect
understanding the subject
content

B3. Learning Chemistry
with English use is more 2,33 645 | 417 | 3,31 L773 ,597 | 4,00 ,661 438 | 46,106 | ,000
effective

B4. It improves the ability
to communicate in English
in a professional context

4,15 939 | 883 | 3,35 677 459 | 2,36 783 ,614 | 42,952 | ,000

2,67 | ,595 | ,354 | 3,39 | 1,106 | 1,223 | 4,67 | ,595 | ,354 | 45,658 | ,000

B5. Subject-specific terms
are remembered easier in 2,30 | ,770 | ,593 | 3,06 | 1,280 | 1,638 | 4,27 | ,83% | ,705 | 30,552 | ,000
English

B6. The content of lessons
helps me develop my
speaking, listening, reading | 2,27 J719 1,517 | 3,04 | 1,149 | 1,319 | 4,15 | 1,004 | 1,008 | 29,149 | ,000
and writing skills in English

Discussion. A decrease in the proportion of respondents who speak only one language (table 1) may be
the result of increasing students’ motivation to learn English and / or organizing consistent work at the
university to develop English. This decrease can only be associated with the development of English
speaking skills in 3rd year students, since it is English that unites students studying Kazakh or Russian. We
believe that the low level of the English language is the reason for the negative attitude of first-year students
to studying chemistry in English (Table 2).

Our assumption of reluctance to study Chemistry in English was confirmed (Fig. 1). None of the
respondents chose to study the subject in English. The number of respondents who have chosen bilingual
education increases by the third year.We can explain this by the fact that 3rd year students begin to
understand the role of the English language in their future professional activities.

The distribution of answers between years in accordance with Table 3 is possible as a result of the fact
that students of the 1st and 2nd courses do not have sufficient experience in studying chemistry in English at
the university. As for the 3rd year students, they still have insufficient level of English proficiency (despite
the positive dynamics(Fig. 1)) and, therefore, they experience difficulties with the content of the subject.
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Responses to open-ended interview questions allowed to derive clear-cut reasons that affected pre-
service teachers' attitudes to learning Chemistry in English.

Finding 1 — first and second-year students' uncertainty towards

Pre-service teachers at the beginning of their university life feel uncertain towards their self as teachers
and subject they would teach in the future. This uncertainty stems mostly from "dual roles they have to take,
either a subject teacher or an English language teacher" (Participant 3). As Mehisto, Frigols-Martin, & Marsh
[6] state it is difficult for them to perceive themselves as “integrated teachers”. Lack of clarity of roles
determines their reluctance to learn English as they prioritize the content of their subject over a foreign
language. They feel as if they "miss the most of essential subject content due to English" which they do not
know sufficiently (Participant 1).

Finding 2 — lack of appropriate recourses to meet their needs

Another reason that appeared from open-ended questions was in most parts, a complaint towards lack of
necessary recourses, both human and material, to study Chemistry in English. They acknowledge that “there is
no textbook to study Chemistry™ which would be adapted for 1 and 2nd year-students (Participant 2). Another
student raised an issue of "language environment™ (Participant 5), stating that without native speakers, who are
both subject and English-speaking teachers, it is a long and daunting task. Another recourse is English itself.
They feel more than unconfident using English, not to mention, learning science in this language. Similarly,
Dalton-Puffer [7] suggests that fear of lower language skills may eventually lead to a poorer understanding of
the subject matter. A quarter of participants admitted that they "cannot understand main chemical concepts and
processes in English” (Participant 5), which makes it difficult to become a subject teacher in the future. As was
already mentioned in the 90s, Snow, Met & Genesee [8] claim that any scientific topic requires both content
and language essential to grasp this content, it is still relevant nowadays [2].

Theme 3 — collaboration is a key

By their 3rd year of study, students try to find various ways out to develop language. An overwhelming
part of students mentioned that they had created a network of like-minded students with alike issues, which
helped them enhance their skills. This network even spanned abroad. Apart from collaborating with language
students from their cohort, study participants mentioned that they managed to find and keep contact with
international students from near and far abroad. Those students who took part in the exchange program could
successfully get oriented and navigate others (participants 7, 9). The shortage of content teachers proficient
in English, the absence of appropriate textbooks and methodology in lecture rooms, forced pre-service
teachers to establish a community where members would support each other. As Coyle et al.[3, p. 17] point
out, "success in CLIL mostly depends on the collaboration between content teachers™ , students, sitting at the
university desk, already realized the necessity to cooperate not only with their peers but also with other
language students, future L1, L2, and foreign language teachers. As it is well reflected in Gardner and
Lambert [9, p. 132] "a sincere and personal interest in the people and culture represented by the other group”
. Intending to develop their skills, pre-service teacher-linguists share their expertise and knowledge.

Theme 4 — extrinsic and intrinsic motivation (opportunities)

Another outcome that could be derived from interviewing study participants was the fact that by 3rd
year of studying, pre-service teachers understand all benefits that they can reap from being a language-
proficient content teacher. In their book about motivation in learning a foreign language, Lasagabaster,
Doiz& Sierra [10, p. 13]state that besides a goal, a vision which includes "strong sensory elements: tangible
images related to achieving the goal" These tangible images of receiving a Diploma of a highly proficient
content teacher and earning "Bolashak scholarship to further education in one of the top-tier international
universities” (participant 10) was a pushing factor in learning the language. The only requirement that
hinders most candidates in winning this state grant is language proficiency tests. Therefore, having such
"tangible images" and striving for them is what makes pre-service teachers juggle between learning content
and language simultaneously at the university desk. Another tangible incentive to learn the subject in English
was artificially created by the government, which was mentioned by Participant 5, which is a bonus to salary
that subject teachers get at schools if they possess no less than IELTS 6.5 and teach a subject in English. This
also proves to be a factor creating a positive attitude to CLIL and learning Chemistry in English.

Conclusion. The purpose of this study was to identify pedagogical university students' attitudes to the
study of Chemistry in English. The results of the analysis showed that all students are not ready to study
Chemistry only in English. However, their understanding of the importance of developing subject-specific
English is growing from the first to the third year with an increase in the level of development of the
respondents' language competencies. A sufficiently high percentage of preferences in bilingual education
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allows us to conclude that students accept English as a means of learning and see in bilingualism the
possibility of developing language competencies, chemical English, studying abroad and earning higher
salaries. Understanding of this comes gradually to third-year students.

The results of the study allow us to see a positive trend in the change in the attitude of students to the
study of Chemistry with the use of English and first languages. However, the reasons for the negative
attitude of students in courses 1 and 2 to study the subject in English require further research, which we will
continue.
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