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BAC PEJAKTOP:

TYUMEBAEB Kauceiiit KanceiiTy,Ibl, (001 FHUTBIMIAPBIHBIH JOKTOPEI, Mpodeccop,
KP ¥FA kypmerri mymieci, On-Papabu arbiaaarsl Kazak yITThIK YHUBEPCHTETIHIH PEKTOPbI (AJIMATEI,
Kazakcran)

FAJIBIM XATHIbI:

IOBIJIKACBIMOBA Aama EciM0eKKBI3bI, [1e1aroriKa FhUTBIMIAPBIHBIH JOKTOPEI, podeccop,
KP ¥YFA akanemuri, Abaii areramarel Kaz¥YIIVY Ilemarorukaiblk OUTIMII JaMBITy OPTaJIbIFBIHBIH
mupekTops! (Anvarsl, Kazakcran), H =2

PEJAKI WS AJTIKACBI:

CATBIBAJIAbI O3iMxaH O0inKaibIPYJIbl, 5KOHOMUKA FEUIBIMAAPBIHBIH JOKTOPBI, podeccop,
KP ¥FA akanemuri, DKOHOMHKa MHCTHTYTHIHBIH qUpekTops! (Anmarsl, Kazakcran), H=15

CAITAPBAEB O6aixkanap Kymany/ibl, SKOHOMHKA FBUIBIMAAPEIHBIH JOKTOPEL, Tpodeccop, KP
YFA xypmerti mymieci, XanblKapaiblK HHHOBAIMSUIIBIK, TEXHOJIOTHSUIAP aKaJeMUSCHIHBIH MTPE3UICHTI
(Anmarsl, Kazaxcran), H=6

JYKbSHEHKO Hpuna I'puropbeBHa, 5KOHOMHKA FHUIBIMIAPBIHBIH JIOKTOPHI, Ipodeccop,
«KneBo-MoruiisiH akaieMHsIChI» YITTHIK yHUBEepcUTeTiHIHKapenpamenrepymici (Kues, Ykpauna), H=2

HINIIOB Cepreii EBrenbeBu4, rmeiaroruka FhUIBIMIAPBIHBIH JIOKTOPBI, Tpodeccop, K.
Pa3ymoBckuii aTeiHarel Mockey MEMIIEKETTIK TEXHOJIOTHSUIAp JKOHE MEHEKMEHT YHHBEPCHUTETIHIH
KOCINTIK OiiM OepyliH MeJarorukachl )oHE MCHXOJIOTHACH KadenpachlHblH MeHrepytici (Mackey,
Peceii), H=4

CEMBHUEBA Jla33ar MBIKTBIOCKKBI3bI, 2KOHOMHKA FhUIBIMAAPBIHBIH JoKTOphl, JI.H. T'ymunen
ateiaarel Eypasus ynTTeik yHEBepcuTeTiHiH npodeccops! (Hyp-Cynran, Kazakcran), H =3

ABUJIBJIMHA Canartanar KyaTkbI3bl, NeIaroruka FhUIBIMIAPBIHBIH JOKTOPEI, Ipodeccop,
E.A.BexeroB arbiHzmarsl KaparanIpl MeMIICKETTIK YHHBEPCHUTETI IIefaroruka KadempachbHBIH
merrepymrici (Kaparannel, Kazakcran), H=3

BYJIATBAEBA Kyszkanat HypbIMkaHKBI3bI, IEJaroruka FbUIBIMAAPBIHBIH  JOKTOPBL,
npodeccop, bl. AnTeiHCapuH aThIHIAFBl ¥JTTHIK OUTIM aKaJeMUSICHIHBIH 0ac FBUIBIMH KbI3METKEpi
(Hyp-Cynran, Kazakcran), H =2

PBIZKAKOB Muxann BukTopoBuy, nearoruka FeUTbIMIAPBIHBIH TOKTOPEI, podeccop, Peceit
OiTiM aKaJeMHSCHIHBIH akagemuri, «bimim Gepyeri ctanaapTTap jkoHe MOHUTOPHHIY JKypPHAIIBIHBIH
0ac penakropsl (Mackey, Peceit), H =2

ECIMJKAHOBA Caiipa PaduxeBHa, 5KOHOMMKA FBUIBIMJIAPBIHBIH JOKTOPbI, XaJIbIKapalbIK
OnsHec yHHBEpCHUTETIHIH npodeccopsl, (Anmarsl, Kasakcran), H= 3
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IJTABHBII PEJAKTOP:

TYUAMEBAEB XKancent KancenToBH, 10KT0Op GUIOTOrHUECKHUX HAYK, IPO(eCccop, MOUETHEIH
ynreH HAH PK, pexrop Kazaxckoro HaumoHajnbHOro yHHBepcuTeTa MM. anb-Dapabu (Anmarsl,
Kazaxcran)

YUEHbII CEKPETAPb:

ABBIUIKACBIMOBA Auma Ecum0ekoBHa, IOKTOp TIEJarorHUECKUX HaykK, mpodeccop,
akanemuk HAH PK, nupekrop LlenTpa pasButus nemarormyeckoro oopasoBanus KasHITY um. Adas
(Anmarsl, Kazaxcran), H=2

PEJAKIHHUOHHAS KOJIJIEI'HUSI:

CATBIBAJIIUH A3umxaH AOBLIKAMPOBMY, JOKTOp SKOHOMHYECKHX HayK, Mpodeccop,
akanemuk HAH PK, mupexTop maCcTHTYTa DKOHOMUKH (AnMarel, Kasaxcran), H =5

CAITAPBAEB Agmm:kanap JlXkyMaHOBHY, TOKTOp YKOHOMHYIECKUX HayK, Tpodeccop, TOUeTHEIH
wied HAH PK, mpesuneHt MexIyHapoqHO# akajeMHH WHHOBAIMOHHBIX TEXHOJOTHH (AJIMATHI,
Kazaxcran), H=6

JYKBbSIHEHKO Upuna I'puropseBHa, TOKTOp 3KOHOMUUYECKUX HAYK, IIpodeccop, 3aBeyronas
katenpoit HamonansHoro yHuBepcutera «KneBo-Morunsackas akagemus» (Kues, Ykpanna), H =2

HINIIOB Cepreii EBrenbeBu4, TOKTOp TEIarorH4ecKAX HaykK, Tpodeccop, 3aBeayIOINi
kadenpoil MemarormKkd M HCHXOJIOTHM  IPO(ECCHOHANBLHOTO  00pa3oBaHHsS MOCKOBCKOTO
rOCYJapCTBEHHOI0 yHHBepcuTeTa TexHonoruil m ympasneHuss umenu K. Pasymosckoro (Mocksa,
Poccus), H=4

CEMBUEBA JIs33aT MBIKTBIOEKOBHA, JOKTOP SKOHOMUYECKUX HayK, Tpodeccop EBpazuiickoro
HarmoHaJgbpHOTO YHUBepcuTeTra uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H =3

ABUJIBJJUHA Canranat KyaToBHa, TOKTOp HEIarorudeckux Hayk, Ipodeccop, 3aBeryIomast
kadenpoit memarormkm Kaparanamackoro yHuBepcutetra wumeHu E.A.BbykeroBa (Kaparanna,
Kazaxcran), H=3

BYJIATBAEBA Kymkanatr HypbIM:kaHOBHA, JIOKTOp MeJarorMyeckux Hayk, mpodeccop,
IIaBHBINA Hay4HBIH cOTpynHUK HanmonaneHol akanemun oopasoBanus umenu bl. Anteiacapuna (Hyp-
Cynran, Kazaxcran), H=3

PBI’KAKOB Muxann BHKTOpPOBHY, JOKTOp MEJarormdeckWx Hayk, Ipodeccop, akaIeMHK
Poccuiickoli akagemun o0pa3oBaHMs, TNIABHBIN penaktop kypHana «CTaHZapThl ¥ MOHUTOPHHI B
obpazoBanum» (Mocksa, Poccust), H=2

ECUMKAHOBA Caiipa PajguxeBHa, T0KTOp SKOHOMHUYECKHX HayK, mpodeccop YHUBepcuTeTa
MexryHapoHoro 6usneca (Anmarsl, Kasaxcran), H=3
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PROMOTING STUDENTS’ WORLDVIEW THROUGH INTEGRATIVE EDUCA-
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Abstact. The modern education system is aimed at the formation of a highly ed-
ucated, intellectually developed personality with a holistic view of the world, with an un-
derstanding of the depth of connections between phenomena and processes. Integration in
modern society explains the need for integration in education. Integration provides an op-
portunity for self-realization, self-expression, creativity of the teacher, promotes the dis-
closure of abilities. The use of an integrative approach in teaching is determined by the
complex needs of modern education.Integration is a multi—valued concept, and a leading
trend in modern education, and a real need of the time. Integration is the central concept of
the integrative approach. The purpose of this article is to reveal the essence and possibilities
of using an integrative approach in creating chemistry courses. Today, the use of computer
technology in education seems necessary, therefore, an important task of a modern teacher
is to show students the possibilities of ICT. The availability of such courses will increase
the productivity of the learning process. And so, integration is a necessary condition for the
modern educational process. It is necessary to identify functional components characteriz-
ing the dynamics of educational technology integrated into structural components. The main
functional components that correspond to the structural components are: goals, tools, effec-
tive products - as goals, organizational, managerial and performance evaluation capabilities.
The teacher should be aware of the patterns of integration processes used in chemical and
pedagogical educational technologies.

Keywords: global citizen, stem, biology, high-school, worldview, integrative edu-
cation
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Annotanus. Kazipri 6iim Oepy xKyiieci KyObIIIBICTap MEH MPOLIECTEDP apachIHAAFbI
OaiilaHpICTap/IbIH TEPSHIITH TYCIHE OTBIPBIII, dJIEMIe TYTacC KO3KapacIeH )orapbl OLTiM/Ii,
WHTEJUICKTYaJAbl JaMbIFaH TYJIFAHBI KAJBIITACTRIpYFa OarbITTanFaH. Kasipri KoraMaarsl
WHTerpanus OULTIM Oepyleri WHTETpallvsHBIH KaKETTUIITiH TyciHaipeni. MaTerparus
MYFaTIMHIH ©31H-631 JXY3€re achlpyblHa, ©3iH-631 KepCeTyiHe, IIbIFapMallblIbIFbIHA
MYMKIHIIK Oepeni, KaOimeTTepiH amryra bIKman eTemi. OKBITyJZa MHTETPATHBTI TOCUIII
KOJIaHy Ka3ipri OuriM OepyIiH Kypaemi KaXeTTUTIKTEpiMEeH aHbIKTanaasl. IHTerpanusa-0yit
KeIl KYH/IbI YFbIM, Ka31pri Ou1iM Oepy Ieri )eTeKIii OarbIT )KoHE YaKbITThIH HAKThI KAYKETTLIIT.
WHTerpanus-nHTErpaTUBTI TOCUTIIH OPTAIBIK TY)KBIPBIMIaMackl. byJ1 MaKkaTaHbIH MaKCcaThI-
XUMHS KypCTapblH KYpy/la HHTETPATUBTI TACIIAI KONJAHYIBIH MOHI MEH MYMKIHIIKTEpiH
amry. byriari Tagma OimiM Oepyzie KOMIBIOTEPIIIK TEXHOJOTHUSHBI KOJIIaHy KasKeT OOJIBIT
KepiHe i, COHABIKTaH Ka3ipri 3aMaHFsl MYFaIIMHIH MaHb3ABI MiHAETI cTynenTrepre AKT
MYMKIHIIKTEPIH KOpceTy OOJbI TaObuTambl. MyHIall KypcTapasiH O0IYBI OKY MPOIECIHIH
OHIMIINITIH apTThIpazsl. COHBIMEH, MHTErpalus Kasipri 6iiM Gepy MpOIeciHiH KaXKeTTi
mapTel OOy TaObUIAEL. KypBUIBIMABIK KOMITOHEHTTEpre HHTErpallUsIanFad OijimM
0epy TEXHOJOTHSICHIHBIH JUHAMHKACHIH CHIATTAUTHIH (PYHKIHOHAIABI KOMIOHEHTTEP/I
aHBIKTay KakeT. KypbLIbIMBIK KOMIIOHEHTTEPIe COHKeC KEJIETiH Heri3ri ()yHKIMOHAIIbI
KOMIIOHEHTTEp: MakcaTTap, Kypajjaap, THIM/II eHIMAEp - MaKcaTTap, YHbIMIaCTHIPYIIBUIBIK,
0acKapylIbUIbIK JKOHE THIMILTIKTI Oaranay MYMKIHAIKTEpi. MyFaliM XUMHSIIBIK JKOHE
MeJaroTUKaIBIK OimiM  Oepy TeXHOJOTHsIAPBIHAA KOJIAHBIIATBIH WHTETPAITUSIIBIK
MIpoTIeCTePAIH 3aHIBUIBIKTAPBIH 01Tyl KepeK.

Tyiiin ce3nep: xahauzpik azamar, STEM, Ouosiorus, opra MEKTEI, JYHUCTAHbIM,
WHTETPaTUBTI O11iM
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AnHoranus. CoBpeMeHHas CUCTeMa 00pa30BaHUs HANpaBJIcHa HA (POPMHUPOBAHKE
BBICOKOOOPa30BaHHOM, WHTEIUICKTYAIbHO Pa3BUTOM JIMYHOCTU C IIEJIOCTHBIM B3TJISIOM
Ha MHp, C IOHUMaHUEM TTyOHHBI CBS3eH MEXKIy SBJICHHSIMHU U Mpolieccamu. MHTerparms
B COBPEMEHHOM OOIIECTBE OOBSICHSIET HEOOXOIAMMOCTh HHTErpalud B 00Opa30BaHUU.
WuTerpanus crocoOCTBYeT caMopeau3alliii, CaMOBBIPAKCHUIO, TBOPUYECTBY YYHUTEIIs,
CHOCOOCTBYET PaCKpPBITHIO CHocoOHOcTed. lcrmonp3oBaHWe WHTErPaTHMBHOTO MOIXO7a
B OOYYCHHU OIpPEAeseTCs CIOXKHBIMU TOTPEOHOCTSIMU COBPEMEHHOI'O 00Opa30BaHUSI.
WHTerpanus-noHsITHe MHOTO3HAYHOE, Be Ty IIIe€ HAITPABJICHUE BCOBPEMEHHOM 00pa30BaHUU U
pealibHas MOTPEOHOCTH BO BpeMeHU. MIHTerpalus-iieHTpaibHas KOHIICTIINS HHTETPATHBHOTO
noaxona. lLlenb 3TOM CTAaTbU-PACKPBITh CYIIHOCTh M BO3MOKHOCTH HCIIOJIb30BaHUs
HWHTErPATUBHOIO TMOJXOJa MpPHU CO3JaHUU KypcoB XuMHUH. CeroiHs HCIOIb30BAHUE
KOMITBIOTEPHBIX TEXHOJOTHA B OOpa30BaHHUM TPEJCTABISETCS HEOOXOAMMBIM, TOITOMY
BaXHEHIIEH 3aJayell COBPEMEHHOIO YUMTENS SBISETCS JEMOHCTpalds ydaliuMmcs
Bo3MoxkHocted MKT. Hamuume Takux KypcOB TMOBBIMIAET MPOAYKTUBHOCTH Y4YEOHOTO
nporecca. Takum 00pa3om, UHTETpaLUs SBIISETCS HEOOXOAUMBIM YCIIOBHEM COBPEMEHHOTO
oOpazoBarenbHOro mpoiecca. Heooxonumo onpeaenuTs PyHKINOHATBLHBIC KOMIIOHEHTEI,
XapaKkTepU3yIIUe JTUHAMHUKY OOpa30BaTEIbHOM TEXHOJIOTUH, WHTETPUPOBAHHON B
CTPYKTYPHBIE KOMITOHEHThI. OCHOBHBIC ()Y HKIIHOHAJIbHBIC KOMITOHEHTHI, COOTBETCTBYIOIIIHEC
CTPYKTYPHBIM KOMIIOHCHTaM: II€JIU, WHCTPYMEHTHI, 3(PPEKTUBHBIC MPOIYKTHI - IICIIH,
OpraHU3alMOHHBIC, YIIPABICHYCCKHE U BO3MOXKHOCTH OlleHKH 3ddexruBHOCTH. [lenaror
JIOJIKEH 3HaTh 3aKOHOMEPHOCTH UHTErPALITMOHHBIX IIPOLIECCOB, TPUMEHSIEMBIX B XUMUYECKHUX
Y TIeIaTOTMYECKUX 00pa30BaTeIbHBIX TEXHOIOTHSX.

KaroueBsle cioBa: riobanbHbiii rpaxaanud, STEM, Ouonorus, cpeHss MKoJa,
MHUPOBO33pEHHE, HHTETPATUBHOE 00pa30oBaHKe
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Introduction

For the purposes of this study, worldview is defined as a view which is broader than
the country of Kazakhstan, allowing students to see the significance of their scientific contri-
butions to the world as global citizens (Argyri and Smyrnaiou, 2020). The contextualisation
of worldview understands that most students have never travelled outside of their city or
region within Kazakhstan. In order to broaden student understanding, it is imperative that
students are exposed to different world views and contrasting ideas within the educational
setting of Biology as the science being used for the research. This exposure promulgates
understanding the significance they have as global citizens alongside the obligations which
would rest on them as scientifically minded global citizens (Argyri and Smyrnaiou, 2020).
Integrative learning is conceptualised as combining Science - specifically Biology - Tech-
nology, Engineering in the form of problem solving, and Mathematics to allow improved
problem solving skills to develop within the students of Nazarbayev Intellectual School
(NIS) of Kyzylorda, allowing them to realise their role as global citizens and responsible
community members (Argyri and Smyrnaiou, 2020; Kelly & Knowles, 2016). STEM stands
for Science, Technology, Engineering and Mathematics and refers to the combination of all
four subject skills to solve topical problems designed by educators (Kelly & Knowles, 2016)
(Figure 1).

THE INTEGRATIVE LEARNING PROCESS

APPLICATION +
TRANSFER

INTEGRATIVE INQUIRY To adapt and apply skills, theories,
To ask meaningful questions and methods gained in one or

connecting personal experiences to . more domains to new situations.

academic study and co-curricular life;
to synthesize multiple bodies of
knowledge to address real-world

problems and issues.

LOCAL + GLOBAL

COMMUNITIES o

REFLECTION

To reflect upon changes in learning

and outlook over time; to make
personal, professional, and civic plans
based on that self-reflection.

Figure 1. The integrative learning process (GENESEO, 2023)

Based on Figure 1, the integrative inquiry process starts with asking meaningful
questions. The questions are formulated by the educators in the form of problem questions
which already have answers or which already have partial answers. This allows students to
learn from various problem question approaches to understand how they could also cultivate
their own unique problem solving approaches (Geneseo, 2023). The second step to integra-
tive learning is application and transfer. This means that students adapt and apply skills,
theories and methods from all their STEM related subjects to solve the problem at hand.
These skill adaptations are not only limited to STEM subjects as some students might have
experience outside the classroom or with their family that could be used for the innovation
process during the problem solving phase (Argyri and Smyrnaiou, 2020; Kelly & Knowles,
2016). The focus of this study is for the teachers to make use of STEM principles to initiate

299



ISSN 2224-5227 4.2024

integrative learning, but the aim is not to limit the students in using all available resources
and skills to solve the problem provided. The third step in integrative learning is based
on reflection (Geneseo, 2023). This focuses on student and teacher reflection, since the
process of steps one and two could bring about an innovative approach to solving the prob-
lem question. Integrative learning relies heavily on spending time to look over the results
obtained while solving the problem questions so that students can improve their skills and
identify areas for improvement. This self reflection generates curiosity and strives towards
improvement of methods used. Once students strive to improve their skills, they also take
responsibility for their own learning and thus move closer to becoming responsible as global
citizens (Geneseo, 2023).

The concept of integratedlearningincludesnotonly a tolerantattitude,butalso the use
of moderntechnologiesineducation. After all, the transitiontothistype of progressive educa-
tion requires modernizing the entireschoolsystem. Exactly: to attract the necessary special-
ists who will help teachers during teaching; useinnovativepedagogicalsolutionsandideas; to
adapt the curriculum taking intoaccount the characteristics of allchildrenin an integrated-
classroom; tofocuson the development of creativeandcognitiveabilities; activelyinvolvepar-
entsin the educationalprocess.

Integrated learninghasits own principles and features: develops the individual char-
acteristics of eachchild; createsconditionsforcloseinteraction between schools, teachers,
specializedspecialistsandparents; teaches a certainculturethathelpschildrenrespectchildren
who aredifferent from themandacceptdifferenceswithoutoffendingothers; creates a support-
ivespacewhereeverychildfeelsvaluedandable to copewithalltasks.

The parameters of integrative learning link closely to establishing a more global
student worldview through using STEM based lessons in Biology. STEM promulgates a
problem based learning method where critical thinking within problem solving is cultivat-
ed (Margot and Kettler, 2019). STEM, chosen as the main integrative education method,
focuses on the process of connecting concepts and experiences so that information and
skills can be applied to basic and more complicated topics (Anon, 2023). The context of
student significance within the global citizenship framework would be covered during the
process of integrating skills for varied situational or problem based applications. This allows
students to see how solving a problem could benefit their community or other parts of the
world, thus instilling a sense of responsibility as a global citizen (Geneseo, 2023). The most
widely known system which aims to achieve such an integrating approach is STEM. The
main reason behind the continuous support STEM education has enjoyed is linked to skills
and knowledge being integrated between different educational disciplines using project and
problem focused learning (NTSA Board of Directors, 2020). Since personal interest, expe-
rience and enthusiasm for subjects are deemed to be critical to support children’s science
learning, STEM should be used as a catalyst for creating lifelong learners who are also
global citizen minded (NTSA Board of Directors, 2020).

Referring back to promoting broader world views and integrated learning, most
educators only see Chemistry and Physics at the core of sciences when thinking of STEM.
Another group would only regard STEM as the stem of a plant or stem cells being re-
searched in Biology classes. Today our research will indicate how Biology has significant
importance in STEM using its links between Science (Physics and Chemistry), Technology,
Engineering and Mathematics. The aim is to indicate how all four of these disciplines have
already improved various subsections of Biology and how these improvements can be fur-
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ther developed through student competitions and international symposiums to improve cre-
ativity, problem solving and global citizen thought (Kelly & Knowles, 2016). The success
of implementing STEM will, in most opinions, rest on inviting STEM experts to showcase
their knowledge. Based on this research context it would be more beneficial to identify how
one could integrate the existing knowledge of subject experts in an effort to promote the in-
tegration of existing resources to design and develop problem based questions for use in the
STEM matrix (Kelly & Knowles, 2016). All teachers would need to combine efforts in an
attempt to fully enforce the links between the various STEM subjects and only then will the
students fully connect the various subjects which they have always seen as separate (Margot
and Kettler, 2019). This separated, or siloed, approach has been causing a large disconnect
between subject skills and skills used to uplift, help and develop local communities and
world wide communities. For STEM one only needs an effective planning framework and
willing experts to share their time and expertise to achieve STEM implementation (Kelly
and Knowles, 2016), however the addition of global citizenship thinking directly relates to
educators emphasising that our solved problems should help world wide communities in
some way or another. Without this crucial final emphasis the basis of this research study
would not differ in any way from other STEM studies which have been completed.

Since specialised teaching is prevalent from grades 10 onwards, the higher educa-
tion levels of school already puts significant focus on application, critical thinking, problem
solving and evaluation of topic content (Margot and Kettler, 2019). With the use of STEM
one would be able to instil improved application of the aforementioned skills and then as
a result increase students grades and university opportunities, while also bolstering global
citizenship and responsibility (Margot and Kettler, 2019; Kelly & Knowles, 2016).

Methodology

The report will focus on qualitative research methods such as: interviews, focus
groups and article text analysis. The aim is to establish school STEM readiness from teach-
er’s perspectives and student perspectives.

All relevant teachers (Science, Technology/ICT, Engineering, and Math) will be
interviewed and focus groups will be created for students. During the focus groups students
will take part in short and simple STEM activities to elicit their behaviour changes and
experiences during the event. One researcher will observe focus group participants using a
rubric while the other researcher runs the focus group. Each grade will have 2 focus groups
and then there will also be 2 randomised grade focus groups with a maximum of 8 students
per group. In order to fill in the research gaps, online research will be done to allow for a
more rounded concept of what is being observed. The in-depth interview of teachers will
focus on their knowledge of the STEM ideology and their thoughts on the implementation
thereof in NIS (Nazarbayev Intellectual School). They will also be asked to share their ideas
on promoting global citizenship and improvement of higher order thinking skills in educa-
tion. Lastly teachers will be asked to brainstorm with their departments some methods to try
and initiate the introduction of STEM into NIS.

Obtained Results

This study showed that some departments in NIS are ripe for implementing STEM
with only a few concerns and adjustments required for the smooth implementation of the
aforementioned strategy.

Teacher interview summary:

Teachers from Biology, Technology, Mathematics and Engineering were inter-
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viewed. Most teachers were aware of STEM and what it stands for. The teachers did not feel
equipped to create a STEM lesson and indicated that they would prefer some training so
that they could effectively implement such a strategy. Another interesting finding was that
teachers felt that they already taught topics from different subjects during their lessons since
sciences are very interrelated. Some teachers suggested that any overlapping topics should
be taught by experts from each department related to the topic they are covering to obtain
maximum benefit for the students. This raised the question of whether teachers should sit
together with their respective course plans and merge topics so that specific topics can be
taught parallel to each other. When educators were queried about this, they indicated con-
cerns that they would not be able to finish the prescribed workload with students and they
also indicated that their lesson time would be wasted on content that is not directly relevant
to their exams and content. The second question raised was whether educators could form
topic problem based projects which branch over various subjects and lesson times. Similar
concerns were raised where educators were worried that subject content would not be given
to students and students would not be able to answer questions during exams.Based on the
responses the researchers saw that the trend is only to do exam coaching instead of develop-
ing much needed problem solving and critical thinking skills.

Student focus groups:

The students from the focus groups in Grade 7, Grade 8, Grade 9, Grade 11, Ran-
domised group 1, Randomised group 2 showed that they have a higher level of creativity
when grouped together with their peers of the same age group. During the randomised
groups sessions the older students set the tone for the progress and if they did not include
the younger students ideas into the problem solving or showed disinterest in the topic, the
younger students would be influenced and progress was hampered or stagnated. The young-
er groups from grades 7 to 9 showed the willingness to try and work together and figure out
what to do on their own with minimal guidance from the observing researchers. The grade
11 students, however, kept asking questions and wanting a formula to implement which
would help them to complete the activity without their own initiative. This behaviour clearly
indicates that a very siloed and non critical thinking approach is taken to teaching and the
students have set aside their own creativity and innovative abilities to adapt to the system.
The curiosity and willingness to fail or make mistakes is highly prevalent in the young
groups and this allows them to solve the problems set by the researchers in innovative and
interesting ways. They also indicated that the problem scenario was interesting and they
made sure to return to complete their projects of their own volition if time did not allow
them to complete it the first time round. The grade 11 groups however dwindled and some of
the students refrained from turning up to complete projects after indicating that they would.
This section of the project indicated that stimulating the curiosity of students and keeping
the curiosity alive in students throughout learning is a bigger contributor to participation in
learning than any other factor pursued during this research.

As for the global thinking, due to the curiosity of students in the younger grade
groups they all came up with various different ways in which their solved problems could
assist the local community and their families specifically. After some probing questions the
students realised that they could develop cheap versions of the solutions and share the ideas
with students from other countries and work together to improve other communities as well.
Two students from the randomised groups returned and indicated that they had watched
some youtube videos on the project which was given to them in order to understand how it
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worked. Only then were they willing to try and participate in the problem solving activity.
They did however stop their progress when realising that some of the equipment was defec-
tive or different that what they saw on youtube. Specific pieces of equipment were specifi-
cally altered to be different during the study so that researchers could ascertain how students
approached and solved this conundrum. After lengthy explanations from the researchers
that the students could not change their equipment and had to make a plan with what was
provided, the students seemed to give up all effort and progress for solving the problem halt-
ed. While these students were complaining about the state of the equipment their younger
counterparts started experimenting with the equipment to see whether they could solve the
puzzle. When the older students noticed some progress they became reinvested and tried to
solve the problem with the younger students. This observation was interesting as it indicat-
ed that not stopping and not giving up on solving the problem had initiated the curiosity of
disinterested participants once more.

Conclusion

The school already has the subject of Global Perspectives, and using this estab-
lished subject would immensely assist in the student readiness to creatively seek solutions
for problems in their environment and that of the world outside of Kazakhstan. With the
addition of Biology and other core subject knowledge to global perspective ideas, students
would be able to apply STEM methods. This can be implemented in an effort to not only
solve their own ecological or environmental problems, but also research how their progress
could help people from countries outside of Kazakhstan in an effort to expand their global
citizen footprint. This context would pave the way for an improved willingness from staff
and students to move over into STEM. The familiarity of team work and team teaching
which already exists in the school would further enable the smooth transition. The only ob-
stacle that teachers pointed out is the current curriculum parameters which do not allow for
such a shift during lesson time, but rather for activities outside of classrooms to start with,
later to be integrated fully into lesson time. Keeping curiosity stimulated in students is also
a key to educational success since the continuous problem solving method of STEM inte-
grated learning allows even dissociated students to become engaged in subjects once more.
Only providing content and theory to students without their own participation in obtaining
knowledge and skills is not conducive to stimulating curiosity.

The researchers therefore highly recommend that NIS Kyzylorda aims to integrate
more STEM integrated learning into the curriculum specifically for Biology lessons in order
to stimulate Biology curiosity and uplevel student problem solving and innovation skills.
Levelling up problem solving and innovation skills will further allow students to make
significant contributions to local and international communities as responsible Kazakh and
Global citizens.
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