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KAWBIPBIMABIABIK KOPHI

HALYK

CHARITY FOUNDATION

B 2016 rogy nns pa3BUTHS W YIY4YLIEHHUS KauecTBa JKM3HU Ka3axXCTaHLEB
ObUT co37aH 4acTHbI bnarorBoputenbHbIdl (oHI «Xanblky». 3a TOAbl CBOCH
JeSITeIbHOCTH HAa pealiu3aluio OJIarOTBOPHUTENBHBIX IPOEKTOB B O0JACTIX
o0pa3oBaHusl M HayKW, COLMAIbHOW 3alIMUTBI, KyJIbTYpPBbI, 31paBOOXPAHEHUS U
cnopta, @onj BeIienun Oonee 45 MUIIMAPAOB TEHTE.

Ocoboe BHUMaHHMe bnaroTBopuTenbHBIA (QOHI «XalbIK» yAelseT
0o0pa3oBaTeJIbHBIM POIPAMMAaM, CUUTAsl 3TO HAlPABICHUE OJHUM U3 KIIOUEBBIX
B cBoel AestenbHOCTH. OKa3pIBasi MOAACPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@oH/ BHOCHT CBOH MOCHIJIBHBIN BKJIA] B Pa3BUTHE KAY€CTBEHHOTO 00pa30BaHUS
B Kazaxcrane. Tem cambIM CHOCOOCTBYSl POCTy 4YHCJIa JIOACH, CIIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydliemMy — HOpo(ecCHOHaJOoB B pPa3iUYHBIX
cthepax, MOTEHIMANBHBIX JHUAEPOB U «BEIHKHX yMOB». OTHON W3 3HAYNMBIX
nHULOUATUB QoHna «Xanblk» B oOpa3zoBaTesnbHON cdepe cran npoekt Ozgeris
powered by Halyk Fund — nepBsiii B cTpane Ou3Hec-uHKYyOaTOp AJS yUaIIUXCS
9-11 wiraccoB, KOTOPBIM TOMOTAET pa3BHUBATh HEOOXOAUMEBIE B COBPEMEHHOM
MUpE OpeIlpUHUMATEIbCKUE HaBBIKM. Tak, Ha coxelicTBHE MalloMy OH3HECy
LIKOJIBHUKOB ObUT0 BIAEIeHO Oosiee 200 rpanTOB. J{J1s MOAIEPIKKY TaJaHTINBBIX
1 MOTHUBHUPOBAaHHBIX JeTeil POH/I HEOAHOKPATHO BBIAEIA I'PAHTHI HA 00ydeHHE
B MexnyHapoaHo# mkone «Mupac» u B Astana IT University, a Tak:xe oMor
Ka3aXCTaHCKUM HIKOJIbHUKAM IIPUHATH y4yacTHe BIIpecTHKHOM KoHKypce «USTEM
Robotics» B CILIA. ABTOopckue pabOTHI B paMKax mpoekTa « TomiMrep», KOTOpoMy
@doHp oKazad MOANEPHKKY, JETIIM B OCHOBY y4eOHOM MporpamMmsbl, y4eOHUKOB H
y4e0HO-METOANYECKUX KHUT 10 mpenmMery «OCHOBBI MpeANpPUHUMATENECTBA U
ouszHecay, mpenomaBaemoro B 10-11 kimaccax ka3aXxCTaHCKHX IITKOJT M KOJIIEKEH.

IToMmuMO MOMOIIYN IIKONIBHUKAM, yHalIUMCs KoJemke u crynentam Ooujg
CYMTAeT BaYKHBIM BHECTH CBOHM BKJIAJ B MOBBIIICHNE KBaTU(PUKAIUN TIEIarOr0OB,
COBEpIICHCTBOBAHNE WX 3HAHWI W HABBIKOB, ITOCKOJBKY HMEHHO OHH SIBIISIOTCS
MPOBOAHMKAMHU 3HAHMM OyZylIMX IMOKOJEHWH KazaxcraHueB. llpu mopnmepikke
®onna «Xaaelk» B IOKHOW CTONHUIE OBLT OPraHM30BaH €KETOMHBIN TOPOACKON
KOHKypC miefaroroB «Almaty Digital Ustaz.

BakxHO! MHUIMATHBOW CTasl peaju3yeMblid MIPOEKT MO OOyYEHHIO OCHOBaM
(hMHAHCOBOW TPaMOTHOCTH MIpemnojaBareneil u3 BocbMu obOnacteir Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIHMSHUE Ha BOCHHUTaHHE (DUHAHCOBOM
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CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
rpakJaH CTPaHBI.

Heo6xomumyto momomrs @oug «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B HEel HyxkjaaeTcs. B pamkax conuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS paboTa 1Mo MOMIEPIKKE AETEH, OCTABIIUXCS 0e3 poauTesei, neTei u
B3pOCIIBIX U3 COLUMAIBHO YSI3BUMbIX CIOEB HACEJEHHUS, JIFOIeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMHU, & TaK)K€ 00CCIICUCHHUIO HYKIAIOIUXCS COLMAIBHBIM KUIbEM,
CTPOUTEIHCTBY COITMATBFHO BAKHBIX 00BEKTOB, TAKUX KaK JETCKHE CaJIbl, JETCKHE
IJIOIIAIKU U (DU3KYIBTYPHO-03/I0POBUTEITHHBIE KOMILIEKCHI.

B xomuiiky no6psix gaen @onjga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIIU
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOJAJIEPKKa B PA3BUTHHU JIETCKOTO (yTOOIA 1
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb biaroTBopuTenbHbIN HOH
«XanpIk» OKa3aJl HalllUM COOTCUECTBEHHHUKAM BO BpeMsl HEIaBHEH MaHIESMHUU
COVID-19. Torma, B pa3rap Tspkelnol 00pbOBI C KOPOHABUPYCHOHN HH(EKIHEH
®ony BeIENHI CBBIIE 11 MAIITHAPIOB TEHI'e HA TPHOOpPETEHNE HEOOXOAMMOTO
MEJIUIMHCKOTO OO0OpPY/IOBaHMUS M JOPOTOCTOSIINX MEIMIIMHCKUX IpernapaTos,
ABTOMOOMJICH CKOpPOW MEIUITMHCKOW ITOMOIIMH W CPEACTB 3aIlUTHI, aIpeCHYIO
MaTepHaIbHYyI0 OMOIIb COLUUANBHO YSI3BUMBIM CIIOSM HACEJICHUS U JCHEKHbIE
BBITIATHI MEAUIIUHCKUM PAOOTHUKAM.

B 2023 roay Hapsiiy ¢ ApYyrMMH HNpPOEKTaMHU, HalleJEHHBIMU Ha MOBBIILICHHE
05IarocoCTOSTHUSI Ka3axCTaHCKUX rpaxaaH @OoHI pemmwur yaenuTh o0coboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABJISIETCSA YacThi0 0OIIECTBEHHON KYJIbTYpPHI, a
YPOBEHbB €€ pa3BUTHUsI OIPEAEIAET YPOBEHb Pa3BUTHUS TOCYIapCTBA.

[Honnepxka doHnoM BblTycka kypHanoB HanuonanbHOM AkaneMuu Hayk
PecniyOonuku KazaxcraH, KOTOpble BXOAST B MEKIyHApOIHbIE QOHIBI Scopus U
Wos U B KOTOPBIX MYOIHKYIOTCS CTaThl OTEYECTBEHHBIX YUCHBIX, JTOKTOPAHTOB
Y MaruCTPaHTOB, a TAK)KE HAYUHBIX COTPYAHHKOB BBICIINX YYCOHBIX 3aBECICHUI
Y HAyYHO-HMCCIIEIOBATEICKUX MHCTUTYTOB HAIlled CTPAaHBI SIBISETCS HE MeHee
3HauYUMBIM BKJIa70oM DoH/a B pa3BUTHE Ka3aXCTAaHCKOTO O0IIecTBa.

C yBaxxenunem, brarorBoputeabHbiii @oHI «XambIk»!
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Abstract. Lesson Study, originally rooted in Japan, has gained popularity
globally and has been integrated into educational reforms in various countries
as a pivotal element in the study of lessons. This approach has yielded positive
outcomes, making it an essential component of modernizing education. Presently,
Lesson Study stands out as one of the most effective tools for delving into lessons
and enhancing teachers' pedagogical knowledge and experience. In our country, it is
viewed as an innovative method for teachers' professional development, capturing
their interest and contributing significantly to the enhancement of teaching practices
and knowledge acquisition. This is achieved through a collaborative and reflective
process among teachers. This article explores the implementation of the Lesson
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Study (LS) approach to investigate the attitudes and beliefs of both STEM (science,
technology, engineering, and mathematics) and non-STEM teachers (focused
primarily on humanities, social sciences) towards professional development. An
online survey was distributed to secondary school teachers, and quantitative and
qualitative analyses were conducted. The results from the quantitative analysis
revealed that, overall, teachers held positive attitudes and beliefs towards LS. The
qualitative findings further supported this positivity, with teachers emphasizing
the benefits of using diverse teaching methodologies during LS, improved lesson
planning, increased student engagement, and enhanced motivation. This research
contributes valuable insights into the attitudes of educators from various disciplines,
shedding light on the effectiveness and applicability of Lesson Study as a universal
approach for advancing professional development in secondary education.

Keywords: STEM teachers professional development, STEM teachers and
Lesson Study, Lesson Study as professional development
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Annoramus. Lesson Study - Oyn Ourim Oepyne, ocipece OKbBITY MPOLECIHIC
KOJIIaHBIIATBIH KociOn mamy Tocimi. On XKamoHusaa Heri3 ajbll, oJIEMHIH SpTypii
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enfepinzie TaHbIMal OOJIBIN, TYPII enfepain OiimM Oepy peopManapbiH KaHFBIPTY
menoOepinae cabakTapAbl OHTAMIIBI 3epAeieyniH Kypaibl PEeTiHIe eHri31Iin, calikec
HoTHXeCiH Oepin oTeIp. Kazipri Tanga Lesson Study MmyFaniMaepaiH nenaroruKaibik
OlmiMi MeH ToxipuOeciH AaMbITyFa apHailFaH ca0akTbl 3epAelieydiH THiMal
KypainapbeIHbIHOIpi 6o Tadbu1a 61 Ochlopaiina, 613 aiHeniMi3ae e MyFaniMaepIaid
KociOM TaMybIHAa MHHOBALIMSUIBIK TOCIT PETIH/IE OJapIbIH KBI3bIFY IBUTBIFBIH TYFBI3BII,
MYFaJliMep apacblHAAFbl OipIecKeH jKoHe peIEKCHSIIBIK MTPOIECC aPKBUIBI OKBITY
MeH Oimimai urepyni ’KakcapTyFa bIKNaibH THri3yne. Makanaga STEM (FbuibiM,
TEXHOJIOTHUS, WHXKEHepHs d>koHe Maremarnka) skoHe STEM ewmec (Heri3iHeH
TYMaHUTApIbIK, 9JIEYMETTIK XOHE KOFaMJBIK FBUIBIMIAp OAarbITTalFaH MOHIEP)
noHzepi myranimaepiniy Lesson Study (LS) men aranarbia kociOu mamyra JereH
KO3Kapachl MEH CEHIMIiH 3epJeney TCill apKbUIbI KY3€re achlpy KapacThIPbUIAIbL.
XKanmer OimiM OepeTiH MeKTeN MyFajiMJIiepiHe OHJIAlH cayaiHama TapaTbUIbII,
CaHJIBIK JKOHE CamalbIK Tangayiap >Kyprizinai. CanablK Tanaay HOTHIKEIEpPl JKaIlbl
anFanaa Mmyramimuaepaid LS-ke nereH ke3kapachl MEH CEHIMi OH €KEHIH KOpCETTI.
Cananblk HOTHXKEJIEp OChl OH Ko3KapacTapabsl OaH opi HAKTbUIAbI, aliTa KeTeTiHi
3epiTTey KyMbICBI MyFaiximaep LS Kke3iHIe OKBITYyABIH OpTYpil oicTeMeNepiH
naiaanaHynblH, ca0aKThl )KOCHAPIAYIbIH, OKYIIbLIAPIABIH OCICEHIUIITIHIH apTybl
YKOHE MOTHBALIUSHBIH KOFapbUIAybIHBIH apPTHIKIIBUIBIKTAPbIHA 0aca Ha3ap ayJapabl.
Binim Gepyne xociOu gamyasl inrepinerynid omOedan Tocini perinae Lesson Study
TUIMITIT MEH KOJIJaHBUTYbIHBIH apTHIKIIBIIBIKTAPbIH aHKBIHAAI , 9PTYPIl MOHAED
MYFaJliMAEPIHIH KO3KapacTapbl Typasbl KYH/IbI iKipaepre KOl KeTKi3ii.

Tyiiin ce3gep: STEM wmyranimaepinin kociou namysl, STEM wmyramimaepi
xoHe Lesson Study, Lesson Study kociOu namy perinie
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AnHoramus. Lesson Study, uzHauanbHO 3apoauBHIUiics B SIMOHUM, TPHOOpE
MOMYJISIPHOCTH BO BCEM MHUpE U ObLJI HHTEIPUPOBAaH B 00pa3oBaresibHbIC peOpPMBI
BO MHOTHX CTpaHaX B KadecTBE KIIOYEBOTO JJIEMEHTa ypoKa. OTOT MOIXOM]
Janl TOJIOKUTENbHBIE PE3YJAbTaThl, YTO CHENAN0 €ro BaKHBIM KOMIIOHEHTOM B
MoOJIepHU3anuu oOpa3oBaHus. B Hacrosmiee Bpems Lesson Study siBisieTcs omHUM
nu3 Hambonee HS(P(EKTHUBHBIX HMHCTPYMEHTOB JUIS YIIYOJCHHOTO IPOBEACHUS
YPOKOB, TMOBBIIICHUS TEAarornieckux 3HaHUW W ombiTa yuntenei. B Kasaxcrane
OH paccMaTprBaeTCsi KaKk WHHOBAIIMOHHBIA METON s TPOQeCcCHOHATBHOTO
pPa3BUTHSL Y4YUTENCH, BBI3BIBAIOIIMNA WX HMHTEPEC W BHOCSIIMNA 3HAYATEIBHBIN
BKJIaJl B COBEPILICHCTBOBAHHUE IEJarorniecKoi MpakTUKU M NpUOOpeTeHNne 3HAHUM
yYaluMHcsa. OTO JOCTUTAeTCsl IyTeM COBEpILICHCTBOBAHMS COTPYIHHYECTBA M
pa3BUTHS MBILICHU yuuTenel. B crarbe uccnenyercs peanusanus nogxoaa Lesson
Study (LS) mis wsydenus: otHomeHuilt u yoexaenuit yuurened STEM (nayka,
TEXHOJIOTUS, MH)KEHEpUsT W MaTeMaThka) W ydurtened, He spistromuxcs STEM
(cocpenoTOYeHHBIX B IIEPBYIO OUEPE/lb HA TYMaHUTAPHBIX U COLUAIbHBIX HAYKAX), B
OTHOUICHUH UX MPOPECCHOHATBHOTO pa3BUTHS. [Jisl 3TOr0 MBI ONPOCHIIN yUUTEIeH
CPEIHHUX LIKOJI C MOMOIIBIO OHJIAMH-aHKETHPOBAHUS U IIPOBEJIM KOJINYECTBECHHBIN
Y KaueCTBEHHBIN aHAU3 UX pe3yabTaToB. Pe3yisTaThl KOIWYECTBEHHOTO aHaIM3a
[IOKA3aJlM, YTO B LEJIOM YUUTEIs MPUACPKUBAIOTCS IOJIOKHUTEIBHBIX YOCKICHUM
otHocutenbHO LS. KauecTBeHHBIE pe3yibTaThl TakkKe IMOATBEPIWIA 3Ty
MO3UTUBHYIO TEHACHIMIO: YUHUTENS MOJUYEPKHYIN MPEUMYILECTBA HCIIOIb30BAHMS
Pa3IMYHBIX METOAMK IPENoiaBaHusi BO BpeMsl OOydeHHs, IpU IJIAHUPOBAHUHU
YPOKOB, TIOBBILICHWH BOBJICUCHHOCTH YYAlIMXCS M TIOBBIIICHUS HX MOTHBAILIUH.
UccnenoBanue naer HEeHHYIO HMH(GOPMALUIO 00 OTHOLICHWH IIEJaroroB pa3HbIX
JMCIUTUTNH, YKa3biBas Ha S(PQPEKTHBHOCTh W MPUMEHUMOCTHh Lesson Study kak
YHHUBEPCAJIBHOTO MOAXO0Aa B MPO(PECCHOHATBHOM Pa3BUTHU IIEAAaroroB B CHUCTEME
cpemHero oopa3oBaHUL.

KioueBble cioBa: npodeccuonanbnoe pasputue yuuteneir STEM, yuutens
STEM wu Lesson Study, Lesson Study kak npodeccrnonansHOE pa3BUTHE

Introduction

Lesson study (LS) is a collaborative reflective professional development approach
which has its origins in Japan in the late nineteenth century and which has been
adopted and adapted internationally especially over the last 20 years (Baumfield &
Bethel, 2022). Lesson studies involve teams of teachers collaborating in planning,
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teaching, observation, analysis of learning and teaching, and documenting their
findings (Rock & Wilson, 2005). The education is a major strategic priority of
development of a country, and in light of this it was necessary for Kazakhstan to
ensure a breakthrough in development of the whole education system in order to
improve its quality in accordance with the international standards (Abylkassymova,
2020).

In 2011, Kazakhstan began the wholesale reform of the educational system,
that is, the curriculum, assessment, teacher development, language policy, funding
mechanisms, leadership, teacher appraisal and teacher working conditions
(McLaughlin & Winter, 2021). To expedite this process, since 2008, the Kazakhstan
government has established new types of experimental schools, named Nazarbayev
Intellectual Schools, to test the best foreign educational practices for the Kazakhstani
population. Since then, Nazarbayev Intellectual Schools have successfully
implemented Lesson Study and sharing their experience with all secondary schools
in the country (Wilson & Sharimova, 2019). A recent study by Khokhotva, (2018)
shows that LS is gaining momentum in Kazakhstan and getting popular among
secondary school teachers’.

Professional development programs, particularly Lesson Study, hold a pivotal
role in enhancing the quality of education by fostering continuous improvement
among educators (Vermunt et al., 2019). Within the teaching profession, there exists
a spectrum of attitudes toward such programs, and this spectrum is notably influenced
by whether one teaches within the STEM (Science, Technology, Engineering, and
Mathematics) disciplines or in non-STEM fields.

A unique insight into the nuances of educational improvement strategies is
provided by understanding the differing attitudes of STEM and non-STEM teachers
towards lesson study, a collaborative and reflective approach to professional
development.

Only most mathematics and science instructors comprehend STEM. As a result,
other educators cannot assist them in integrating STEM. So, we need a learning
community helping teachers to share in the design, implementation, and evaluation
of learning. Lesson Study for learning community is one of the learning community
models that can build teacher abilities to the fullest (Mahardika dan Putri, 2020).
That’s why STEM teachers, generally exhibit a keen enthusiasm for professional
development initiatives like Lesson Study.

On the other hand, teachers who teach non-STEM subjects, which are usually seen
as more traditional, may have different views about Lesson Study. While some non-
STEM educators fully embrace collaborative professional development programs
like Lesson Study, acknowledging the potential to enrich their teaching practices and
student learning outcomes, others may approach such initiatives with reservations.
This discrepancy in attitude linked to the belief that non-STEM subjects may benefit
less directly from Lesson Study. Addressing the diversity of perspectives within this
group is essential, as it necessitates tailoring Lesson Study programs to cater to the
specific needs and goals of non-STEM teachers (Mutch-Jones & Minner, 2012).
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Understanding these differing attitudes among STEM and non-STEM educators
toward Lesson Study is crucial for educational institutions and policymakers. It
becomes feasible to create more inclusive and successful professional development
programs that support the professional development of all educators by taking into
account the distinct goals and difficulties that each group faces. This paper will delve
into the distinctive attitudes held by STEM and non-STEM teachers regarding Lesson
Study and explore strategies to create a more cohesive and impactful professional
development landscape that ultimately benefits both educators and the students they
serve.

According to the rising tendency of Lesson Study in Kazakhstan, we considered it
necessary to contribute to the development of this field and show teachers’ attitudes
and beliefs toward the implementation of Lesson Study in their practice, by surveying
them with the use of a validated tool for Kazakhstan population (Abdulbakioglu et
al, 2022). For this purpose, we put the following research questions:

What are teachers' beliefs and attitudes toward LS?

What are the STEM and non-STEM teachers’ beliefs and attitudes toward LS?

What are the advantages and disadvantages of LS for teaching and students’
learning?

Along with the all research questions above we decided to focus our attention on
STEM and non-STEM teachers’ beliefs and attitudes toward LS as a professional
development program. Therefore, we examined the attitudes and views of STEM
and non-STEM teachers concerning LS within the context of the current work and
came to the appropriate results.

Methods

In this study, mixed methods were applied to analyze the effects of teaching
subject, age, gender, work experience, and a number of conducted and participated
Lesson Studies (LS) by teachers on secondary school teachers’ attitudes and
beliefs toward LS. A prepared online survey, in the Google Forms online platform,
was sent to the teachers through email. Teachers utilized their smartphones
or individual computers to reply to the survey.

In this study, we used a convenient sampling method for the recruitment of
participants. We have collected data from one of Nazarbayev Intellectual Schools
(NIS) in Almaty, Kazakhstan. Nazarbayev Intellectual School in Almaty has more
than 160 teachers and about 1,000 students studying in secondary school. Education
at Nazarbayev Intellectual Schools is delivered in accordance with the educational
NIS program developed by Nazarbayev Intellectual Schools. The NIS program
is based on the integrated approach taking into account the Kazakhstani context,
national development priorities, and international trends in secondary education
(NIS, 2023). NIS is one of the largest educational organizations in Kazakhstan,
where LS has been actively implemented over the last decade (NIS, 2023).

Initially, more than 100 teachers responded to the online survey, after data
cleaning 76 teachers' responses were considered for study. Among them 24 were
males, and 52 were females. To analyze the differences between groups, we grouped
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our sample as follows: we separately investigated the responses of Social Science
Teachers (24 teachers) and Science, Technology, Engineering and Math Teachers (52
teachers).

In this study, we used an instrument that was originally developed by
Abdulbakioglu et. al, (2022) to investigate the teachers’ and students’ perceptions,
attitudes, and beliefs about Open Lessons. Open Lesson similar practice to LS, Open
Lesson is widely known in Post Soviet Union Countries as a demonstrative lesson.
We adopted this survey to LS while keeping the original meaning of its items.

The survey includes 25 items with quantitative responses, a set of 5-point Likert
scale scaled questions (1 = “Strongly Agree,” 5 = “Strongly Disagree”), which has
3 dimensions, where it measures: a) teachers’ attitudes and beliefs about OL and
teaching (14 items), b) attitudes and beliefs about OL and students’ learning (6
items), c¢) and attitudes and beliefs about OL and professional collaboration with
colleagues (5 items).

At the end of the survey open-ended questions such as: What is your favorite
topic in your subject that you conduct the LS on?; What kind of preparations do
you make before an LS?; What are the advantages of LS for your teaching and your
students’ learning?; What are the disadvantages of LS for your teaching and your
students’ learning? - were asked by teachers.

Results

Generally, according to descriptive statistics, teachers’ attitudes and beliefs about
Lesson Study (Lesson Study) for all dimensions of the survey (Teachers’ attitudes and
beliefs toward teaching LS, Teachers’ attitudes and beliefs toward students learning
during LS, and Teachers’ attitudes and beliefs toward professional collaboration with
colleagues) is positive (Mean value of their responses are more than 2.5 out of 5).

Our main research question was - what are the STEM and non-STEM teachers’
beliefs and attitudes toward LS? Here we also found that the scores are normally
distributed only for the test dimension about students Learning during LS, and the
responses for the other two were non-normally distributed. We have provided an
independent sample t-test for normally distributed responses and a Mann- Whitney
U test for non-normally distributed responses.

Table 1
Independent Samples T-Test across discipline groups
Statistic df p
Attitudes and beliefs LS students learning Student's t 2.4849 74.0 0.015

Analyzing the data (Table 1) we found that STEM subject teachers have more
positive attitudes toward students’ learning during LS than non- STEM teachers

( science teahcer - 358’ Mnon science teacher - 300)
Analysis of the qualitative part of the research has shown that teachers generally

have a positive attitude toward implementing LS in their practice. Most of them
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indicated that they use different teaching methodologies during LS, which helps
to better represent the content of the subject and positively affects students’
understanding of the topic. Also, teachers admit that during preparation for the LS,
they plan their lessons better compared with ordinary lessons. They also claim that
during the LS students’ interest in the lesson is higher, and they are more disciplined/
motivated. Teachers indicate these factors as one of the most important indicators,
that contribute to students’ understanding of the main concept of the subject, and
this helps to increase their academic performance. However, some teachers did not
fully agree with the opinion of their colleagues and noted some negative sides of the
Lesson Study in their qualitative responses. In their opinion, preparation for Lesson
study is time-consuming and does not reflect every day’s lesson context.

Discussion

The attitudes of STEM teachers toward professional development programs such
as Lesson Study tend to be more positive compared to those of non-STEM teachers.
This difference in attitude can be attributed to several factors:

Because of their inherent dynamic nature, STEM fields are prone to quick
advances and breakthroughs in technology. STEM teachers are aware of how critical
it is to keep up to date and creative with their teaching strategies in order to guarantee
that pupils are sufficiently equipped for a society that depends more and more on
science and technology. Lesson Study and other professional development programs
give them the chance to work with colleagues, try out new teaching techniques, and
update their lesson plans based on the most recent research. The innate propensity for
creativity has a role in STEM educators' favorable perceptions of these initiatives.

STEM subjects frequently call for interdisciplinary teamwork. Lesson Study
encourages teamwork and interdisciplinary thinking, which is consistent with the
nature of STEM fields. Lesson study is viewed by STEM teachers as a way to
improve the overall quality of education and close the gap between different STEM
subjects.

A major focus of STEM education is data and evidence-based instruction.
Lesson Study is in line with the data-driven methodology used in STEM fields by
encouraging teachers to gather and analyze data in order to assess the efficacy of
their instructional strategies. STEM instructors are further encouraged to participate
in lesson study by this alignment with their professional attitude.

In their academic work and research, STEM teachers are used to receiving peer
assessment and criticism. Because Lesson Study aligns with their academic and
research expertise, STEM instructors are more likely to embrace its culture of peer
evaluation and constructive feedback.

STEM educators are under constant pressure to enhance their pedagogical
approaches in order to guarantee that their students maintain their competitiveness in
the global arena, given the increased demand for STEM-related skills and knowledge
in today's society. Lesson study is thought to be an instrument for this.

Conversely, non-STEM teachers may have a more varied attitude toward Lesson
Study for the following reasons:

29



Bulletin the National academy of sciences of the Republic of Kazakhstan

Lesson Study may not be seen as having as much direct relevance to the subject
matter by non-STEM teachers, particularly those in the humanities and social sciences.
They could be curious about how cooperative lesson planning and observation can
improve instruction in subjects where the subject matter is frequently less reliant on
the most recent developments in science or technology.

A heritage of autonomy in the classroom is valued by some non-STEM teachers.
Lesson Study encourages teachers to use collaborative teaching methods, but they
could be reluctant to do so since they feel that their autonomy is being invaded.

Lesson Study may not be as interesting to teachers of non-STEM courses because
these subjects may have various teaching philosophies and techniques that don't fit
in as well with its tenets.

Enhancing Professional Development Landscape

While STEM teachers generally exhibit enthusiasm for initiatives like Lesson
Study, there is a need to explore the reasons behind this positive reception. STEM
fields, characterized by dynamic advancements, often demand innovative and
evolving teaching strategies. Lesson Study provides a platform for STEM educators
to collaborate, experiment with new teaching techniques, and align their lesson plans
with the latest research. The inherent creative nature of STEM subjects aligns well
with the collaborative and reflective approach of Lesson Study (Thompson, 2015).

Moreover, the interdisciplinary nature of STEM subjects makes Lesson Study
an ideal tool for fostering teamwork and holistic development. By encouraging
collaboration and interdisciplinary thinking, Lesson Study addresses the
interconnectedness of STEM disciplines, contributing to an overall improvement in
the quality of STEM education.

The emphasis on data-driven instruction in STEM aligns seamlessly with Lesson
Study's methodology. STEM teachers, accustomed to using data and evidence in
their professional practices, find the data-driven approach of Lesson Study in line
with their professional ethos. This alignment not only enhances the effectiveness of
Lesson Study for STEM educators but also underscores the importance of evidence-
based teaching strategies.

Peer assessment and constructive feedback are integral to the academic and
research culture of STEM fields. Lesson Study's emphasis on collaborative
observation and analysis resonates with the peer review process familiar to STEM
educators. The culture of continuous improvement, inherent in Lesson Study,
complements the academic rigor of STEM disciplines.

In the context of global competitiveness and the increasing demand for STEM-
related skills, STEM teachers perceive Lesson Study as a valuable instrument for
refining their pedagogical approaches. The pressure to prepare students for success
in a technology-driven world makes Lesson Study an attractive avenue for STEM
educators seeking to enhance their teaching practices continually (Aykan & Yildirim,
2022).

Varied Perspectives in Non-STEM Fields

Conversely, non-STEM teachers may approach Lesson Study with more diverse
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attitudes, influenced by the nature of their disciplines. While some non-STEM
educators fully embrace collaborative professional development, others may view
it with reservations. Understanding the reasons behind these varied perspectives is
crucial for tailoring Lesson Study programs to meet the unique needs of non-STEM
teachers.

Non-STEM subjects, often perceived as more traditional, may not immediately
see the direct relevance of Lesson Study to their teaching practices. The emphasis
on the latest developments in science and technology, a hallmark of STEM subjects,
may seem less pertinent to non-STEM disciplines. Thus, non-STEM teachers
may approach Lesson Study with curiosity about how collaborative planning and
observation can enhance instruction in subjects where the content is less reliant on
rapid advancements (Isoda et al., 2017).

Additionally, the autonomy traditionally valued by some non-STEM teachers in
their classrooms may create a reluctance to adopt collaborative teaching methods
promoted by Lesson Study. Balancing the collaborative nature of Lesson Study
with the autonomy cherished in non-STEM fields becomes essential for fostering
acceptance and engagement.

The varied teaching philosophies and techniques within non-STEM subjects
further complicate the integration of Lesson Study. Recognizing and addressing
these differences is vital to making Lesson Study a relevant and valuable professional
development tool for non-STEM educators (Ulfa et al., 2021).

Conclusion

In conclusion, it's important to acknowledge the diversity of viewpoints among
both STEM and non-STEM teaching communities, even though there is a general
tendency of STEM instructors having more positive attitudes toward professional
development programs like Lesson Study. To guarantee that educators can take
advantage of collaborative learning and ongoing improvement, effective professional
development programs should be adaptable and customized to the unique demands
and objectives of each educator.

The future of professional development hinges on acknowledging and
accommodating the varied needs and perspectives within the teaching profession. As
educational institutions and policymakers strive to create inclusive and successful
professional development initiatives, a nuanced understanding of the attitudes of
STEM and non-STEM teachers towards programs like Lesson Study is imperative.
This approach ensures that collaborative learning and continuous improvement
become integral components of professional development, benefiting both educators
and the students they serve.

This work was written within the framework of a project supported by the
Science Committee of the Ministry of Science and Higher Education of the Republic
of Kazakhstan (grant No. AP19680007 — leader Abylkassymova A.E.).
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