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TpeboBaHus, kKoTOpble 06LLECTBO NpeabABASET K IMYHOCTN U paboTe ydntens Mnaglnx u ctapLumx
KnaccoB, CTaHOBATCHA MNOHATHbIMK, €CNM B3rMsHYTb Ha MHoroobpasve ero yHkuMA u ponen B
obpasoBaTtenbHoM npouecce. [Ana adhPeKTUBHOro BbIMOMHEHUSA CBOEW paboTbl YYMTENIO BaXHO pa3BMBaThb
HaBblKM  negarornyeckoro  obuweHusi,  cosgawowme  atmocdepy  MCUXONOTMYECKOro  pasBUTUS
WHOUBMAYANbHOCTM ydeHuka. lNegaror, KOTOPbIN MOXET CO3[4aTb CMOKOWHYK, OCHOBaHHYK Ha yBaXeHuM,
pabouyyto  0o6CTaHOBKY B  KOMJIEKTUBE, CTUMYIMPYIOLLYIO  aKTUBHOE  BOBJfleYeHne  pebeHka,
KBanMUUUpOBaHHEE YYUTENS, YbW YYEHMKN 3HAKT BeCb Y4YebHbI MaTepuan, npaBuna, HO HeYBEepPEHHbI,
3arpy>XeHbl, UMEIT HU3KYI0 CaMOOLIEHKY.

KakoB COBpeMEHHbI y4nTeNb Ha4YanbHOM LWKOMbI?

- YyuTenb, NOCTOSIHHO MOBbILLAOLLNA CBOO KBanndukauuio n obydarowmincst B TE4eHNN BCEN XKN3HM.

- Yunutenb, AN KOTOPOro AUNoM fnegarora siBfsieTcs KroyYom B Mup 00pa3oBaHusi, BO3MOXHOCThLIO
Ans npogeccnoHanbHOro pocra.

- Yuutens, KOTOpbI 06y4aeT He TOMbKO LLKOMNbHMKOB, HO U Bonee Monoabix Konner.

- Yuntenb, rotoBbi BCeraa AenuTbCsa 3HAHUAMM CO BCEMWU HE TONbKO B CBOEWN LUKONE, HO U 3a ee
npegenamu.

- VI B 3aBepLueHne camoe rnaBHoe. YuuTenb — 3TO AyXOBHO-HPABCTBEHHbLIN Npumep Ans pebeHka,
CMOCOOHLIN MPUBUTE HALLMM HOHBIM FpaxaaHaM LIeHHOCTM Ka3axCTaHCKOro obulectBa U XXenaHue y4uTbCs
BCHO XXWU3Hb.

CerogHsi, B 3noxy uumdpoBOro passBuTus, negarory Heobxooumo BriageHuMe nepenoBbiMu
TEXHONOrMsIMK, BHEAPEHME UX B CBOI XM3Hb M NpenogaBaHue. Yuntenb OOMKEH NOCTOSIHHO CTPEMUTBLCH K
OOHOBNEHNIO 3HAHWIA, COBEPLUEHCTBOBAHMNIO CBOEr0 TBOPYECKOrO MbILLMIEHMS!, BEdb Tak OH nogaeTt npuMmep
obyvarowmmes 1 3agaet TOH o6pa3oBaTenibHOMY NpoLeccy.

Cnucok nutepaTyphbl:
1. https://skillbox.ru/media/education/chto-takoe-tsifrovizatsiya-obrazovaniya-i-zachem-ona-nuzhna/ (oarta
obpaweHus: 29.01.2023)
2. https://topig.kz/ru
3. Twuxomupos C.E. Yuutens n ero ponb B coBpeMeHHOM obpasoBaTernbHOM npouecce // 34opoBbe — ocHOBa
YenoBeyeckoro noteHuuana: npobnemsl 1 Nyt ux pewennsa. 2018. Ne1. URL: https://cyberleninka.ru/article/n/uchitel-i-
ego-rol-v-sovremennom-obrazovatelnom-protsesse (gata obpauienus: 29.01.2023).
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HARD SCIENCE TEACHING: THE STUDY OF US EXPERIENCE AND ITS IMPLEMENTATION IN
KAZAKHSTAN EDUCATION

Tuktubayeva Saliya
physics teacher NIS Kostanay
tuktubaevasaia@gmail.com

AHOamna

byn makanada 2022 xbindbiH MaMblpbiHaH Ka3aHbiHa OeliH «bonawak» marbinbiMdamacs! asicbiHOa
XypeisineeH 3epmmey Homuxenepi markbinaHaobl. byn 3epmmeydiH makcambl AKLL mekmenmepiHde
JxapamblfbiCmaHy-mameMamukarnbiK YUK MeHOepiH OKbimy mexipubeciH 3epmmey xoHe Ka3akcmaHObIK
myranimOepliH maoxipubeciHe OH maxipubeHi eHaidy 6ondbi. byn 3epmmeydiH e3ekminiai FbinbiM
canacbiHOarbl apmyprii endepdiH bIHMbIMaKmacmbifbl KeHelie ombIpbirl, OKbIMy MeH OKbimyObiH 6ipmymac
Ke3KapacbiH 0amMbimy KaxemmiziHoe.

TyliHdi ce30ep: xapambinbiCmaHy-MameMamukanblK UUKA neHOepi, OoKbimy maxipubeci,
3epmmey, Ka3aKkcmaHObIK MyFanimoep, OKbimy

AHHOMauus

B OdaHHOU cmambe paccmompeHbl pe3ynbmambl uccredosaHusi, nNposedeHHo20 8 paMKax
cmauposku o nuHuu bonawak, ¢ mass no okmsbpb 2022 2o0a. Llenbto O0aHHo20 uccredosaHusi 6bio
u3yqyums onbim rpernodasaHusi NPedMemos8 ecmecmeeHHO-MamemMamu4yeckoz2o yukna e wkonax CLUA u
8HeO0pUMb OJIOKUMESIbHBIU OMNbliM 8 MPakmMuKy Ka3axcmaHcKux ydumenel. AkmyarnbHOCmb O0aHHO20
uccrnedosaHusi 3aK/ro4aemcss 8 moM, Ymo 0 Mepe pacWwupeHuss compyoOHuyecmea pasHbiX CmpaH 8
obnacmu Hayku, He0b6x00uMo ebipabomame €0uHbIl M0OX00 K 06y4YeHUro U rpernodasaHuro.

Knroyeenie cnoea: npedmemsl eCcmecmeeHHO-MameMamu4yeckKkoa0o Yukra, Orbim rpernodasaHus,
uccrnedosaHusi, KazaxcmaHcKue y4yumernsi, npernodasaHue.
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Abstract

This article discusses the results of a study conducted as part of the Bolashak internship from May to
October 2022. The purpose of this study was to study the experience of teaching subjects of the natural and
mathematical cycle in US schools and introduce positive experience into the practice of Kazakh teachers.
The relevance of this study lies in the fact that with the expansion of cooperation between different countries
in the field of science, it is necessary to develop a unified approach to learning and teaching.

Key words: science-mathematical cycle subjects, teaching experience, research, Kazakh teachers,
teaching

«Education is the most powerful weapon you can use to change the world»
Nelson Mandela

The relevance of the research topic is related to ongoing discussions on reforming of middle and
high education in among Kazakh scholars, academics and policymakers. Mainly, the issue of how to improve
teaching methods at school to makeour students more competitive in the national and global labor market.
The second important issue iswhat can be doneto educate personnel capable of promoting science and
technology in Kazakhstan. Following, what actions need to be taken to make better use of our human
resources.

Kazakhstan is a large country with huge human and natural resources and to successfully apply the
available resources for the benefit of the nation, it is necessary to carefully study the experience of the
countries that managed to do this. Nowadays we can see that the countries, which put much input in the
development education and science (for example, the USA, China, Singapore, etc.) are making great
success and progress in terms of economy advancement. Since education is one of the legacies that
previous generations can leave to future generations, as a responsible generation, we must make every
effort to improve the quality of school education. This demand of society must be met by following the most
advanced education systems.

In tnis regard, the following questions are worth to discuss: what are the shortcomings in
Kazakhstani teaching and what needs to be done to eliminate them.

In the modern world, when the tasks that faced the world a hundred years ago have already been
solved to one degree or another, new challenges and tasks have appeared that our children will have to
solve and the task of school education is to prepare them for this new life. And this means that teaching,
school, teachers should be fully aware of this responsibility. The first steps on this path in Kazakhstan is the
creation of a network of Nazarbayev Intellectual Schools and we must recognize this experience as
successful, which is confirmed by the high assessment of the work of these schools by society and the
excellent learning results that we see in the fact that graduates of these schools enter leading Kazakh and
foreign universities, successfully graduatethem, and benefit our country in their workplaces. We hear about
successful scientific projects, important social initiatives, interesting developments of graduates of
Nazarbayev Intellectual Schools, which is the fruit of the efforts invested in the development of this project. In
this regard, the next question arises: “What is the difference between teaching in NIS and teaching in public
schools?”The first and foremost is, of course, a programthat was developed in cooperation with the
International Expert Council of Cambridge, and it is designed in such a way as to find a certain compromise
between the national curriculum, which is a part of Soviet education and the world ones, according to which
modern schoolchildren study all over the world. As a teacher with 28 years of experience, | went through this
transition together with everyone else, which was not easy for all involved in the process and | realized how
difficult it was to change the program in school and therefore | came to the conclusion that it was necessary
to change the teaching in such a way that the program could be changed in accordance with the demand of
the society and labour market.Those process of changing the curriculum should not be time-consuming and
unusual for the education system. It is clear that changes in the program entail changes in many other
aspects — new textbooks required for new programmes, retraining of teachers, updating of equipments or
teaching tools. But as for textbooks, at this time there is no need to use paper textbooks, which really require
colossal labor and material costs. Therefore, it is enough if teachers have a list of recommended scientific
literature that they can use in the classroom and provide electronic copies for download and unlimited use.

1. Teaching in USA:

a. Comparison of curriculums

While comparing the programs onMath and Science, we have observed significant differences. The
first difference is an approach: if in Kazakh schools always subject given in the American school given the
courses especially in the high school. In this way in high school reached to diversity, and there student have
a choices.
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In the same way, the problem with the education of gifted children is solved, if they have the desire
and ability to study some subjects in depth, they choose the appropriate course and thus the variability of the
educational process is achieved. For example, if in high school geometry is not studied separately, but it is
possible to choose it as a course, while in high school this course is presented as a basic one.

If the teaching of mathematics in high schools in Kazakhstan's schools is the same as in secondary
school, then in high school education is based on the principle of choosing courses. This allows graduates to
be more flexible in choosing a subject and reduce the workload.

Teachers voice

What programs do you use to teach your subject? Who provides them to you?

Answers

The content is provided directly by Virginia Department of Education. See the following link:
https://doe.virginia.gov/testing/sol/standards_docs/science/2018/index.shtml

Arlington’s Science Central Office provides more details using the following website:
https://sites.google.com/apsva.us/apsscience/home/grade-7-life-science

My colleagues and | create the materials we use. We will sometimes use inspiration from platforms
like Teachers Pay Teachers, but for the most part, we modify the materials we have used in the past to fit our
current curriculum. We sometimes use lessons from the county curriculum documents, but when we do, we
modify them to fit the structure of our class. The English 7 CLT plans our lessons together. Before we start a
unit, we plan the end of unit project or essay, then fill in the calendar with the lessons that will lead us there.
We split responsibilities so that no one person is creating all activities. For example, one person may create
the activity, another person will create the instructions, and the other person will make the copies. During our
planning, we pay attention to differentiation; how will we support our struggling students and how we will
challenge our gifted learners? We like to offer choice, so students get to decide their level of challenge.

b. Methods for learning

We visited several schools, also attended more than 10 lessons at Dorothy Hamm Middle School.
The focus of my observation was the teaching methods used by teachers in the classroom. Especially if
these methods were used by several teachers, as this is an indirect recognition of their effectiveness. We
also attended a two-day workshop on Kagan Cooperative Technology, which the school's teachers, along
with Coach Heather Donaldson, plan to introduce this year into teaching practice. Thus, | saw how new
learning technologies are being introduced. | was also invited to a weekly lesson planning by teachers of the
same parallel. Here | also noted that teachers choose the methods used depending on their own preferences
and on the characteristics of the topic.

One of the effective of learning method | want to note it is reading time. And this applies not only in
English lessons. | think, it is very important to teach a child thoughtful reading, especially in our time, when
children are unable to understand the long text. It is important to create a necessary atmosphere in the
lesson, motivate student to immerse themselves in the text, offer questions to test understanding, choose the
most relevant text that suits this lesson. | watched the riding time in science lessons, when children could
read not only special literature, but also fiction text. This enables student to consciously devote time to
reading. Also, the teacher can see what literature the student is interested in, which in its turn helps to get to
know the inner world of the student better, gives impetus to finding common interests among children when
they discuss the plot or the heroes of the book. | believe that this practice should be introduced everywhere
for the new generation to pay more attention to reading.

I would also like to note the special role of the school library in the educational process. In the United
States, libraries play a special role in organizing the life of the community. They have a leading role in
developing students’ reader interests.

In addition to information resources, the library provides convenient places for classes, which is
important for example, large families. Also, libraries provide assistance in the preparation of scientific papers
or language learning, support foreign students, organize discussion and reading courses.

Also, one of the effective teaching is a group work or its improved version, Kagan cooperative
learning technology. We observed the lessons during the implementation of this system and saw that it is
quite effective in training and gives good results.As Marzano, Pickering and Pollock said “Of all classroom
grouping strategies, cooperative learning may be the most flexible and powerful”. Cooperative Learning
solves to four crises: 1) the achievement crisis, sohundreds of research studies demonstrate cooperative
learning boosts achievement at all grades and in all academic content areas; 2) the achievement gaps crisis
— cooperative learning promotes academic gains, especially for minority and low achieving students,
lowering the achievement gap and increasing educational equity; 3) the race relations crisis — cooperative
learning improves mixed-race interaction, creates more cross-race friendship, and replaces racism with
understanding and empathy and 4) the social skills crisis —cooperative learning improves the development of
personal and social skills, largely missing in society, yet desperately sought in the 21st Century[1,
p.24].Methods such as cooperative learning are an effective tool for solving many problems in education,
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which is confirmed by research, so | believe this method, like others, should be introduced into the teaching
of exact sciences in Kazakhstan.

Teachers voice

What do you think are the most effective teaching methods? Briefly describe those that you can
recommend to colleagues.

Answers

Making engaging lessons is the key. Science uses different ways to engage students: hands-on labs,
kahoot, Blooket, Nearpod, videos (Generation Genius, videos from youtube) Stations, working collaborative,
animations (from HHMI, from learn.genetics.utah.edu, etc). | also post extensions to each unit, so that
students can go deeper if they are done with their work.

My most effective teaching method is centered around connection and routine. At the beginning of
the year, | prioritize “getting to know you” activities and procedure review, so students understand
expectations from the very start and so they develop a closeness with one another and with me. When
students feel safe in their learning environment, they are more likely to take risks, express themselves
honestly, and develop friendships that extend outside of the classroom.

c. Motivation as a factor of the successful learning

One of the most important factors of successful learning is the motivation of students. According to
recent studies»Motivating students to learn in school” is a topic of great concern for educationist today, and
motivating students so that they can succeed in school is one of the greatest challenges of education.
Student motivation is an essential element that is necessary for quality education»[2, p.56]Hadre et al. [3,
p.34] argued that motivation is among the most powerful determinants of students’ success or failure in
school. In the learning sphere, spurring students’ motivation to engage in academic activities is part of
teachers’ teaching-learning strategy if the teacher wants to see consistent and quality results. For a learner
to make an effort there must be a motive. Motive simply means a desire, need, urge, or drive to achieve a
certain goal [4, p.83].

Teachers voice

How do you motivate students to complete assignments and teach your subject?

Answers

By posting grades weekly, leaving them messages in Canvas and in the gradebook. Our team also
works during study hall (Phoenix time) in checking students’ performance and having them reach out to the
teachers to work on missing assignments or to get opportunities to improve their grade.

| motivate my students in a variety of ways. Sometimes, it is as simple as offering them candy or a
sticker for completing a task. This strategy is typically reserved for execution of class procedures, so that |
enforce class routine throughout the school year. Otherwise, | motivate students by transparently explaining
the real life lesson behind our activities. When students understand how the content relates to their lives,
they are more likely to engage. They can see how the learning in class impacts personally.

2. Summary: Recommendation for implementation

Changes in the program

It is necessary to revise the learning programs in accordance with world standards, to introduce a
large share of the experiment, by reducing the share of theory, to use modern textbooks for teaching, for a
start, you can translate the existing ones that teachers use in the United States. We also need more teaching
aids, workbooks that teachers can use in the classroom.

Digital support of the learning

In Kazakhstan's education, steps are already being taken in this direction, but if a certain amount is
invested in the purchase and software content of tablets, this will be justified, since such support for learning
will save a lot of effort and resources for students and teachers. This will allow the use of electronic means of
teaching, monitoring and assessment, but it is necessary to organize the operating system on the tablet in
such a way that it supports only school applications.

Educational environment

In teaching the hard sciences, it is necessary to use all available visual resources. Thus, my
recommendation is that it is necessary to use all four walls of the office, use inspiring inscriptions, board
games, zoning of classrooms to create a full-fledged educational environment. It is necessary to provide
local lighting, alternative educational places (for example, to lay a carpet on the floor and allow students to sit
on it), to use the motives of favorite literary works.

Reading time, role of the libraries

The role of reading in education is invaluable, so allowing time in the classroom to read will play a
crucial role in instilling a reading culture. To make this approach more effective, it is necessary to provide
reading time in each lesson, try to ensure that students carry their books with them, arrange book clubs or
discussions on the books reading. It is also necessary to increase the role of libraries in school and local life.
In teaching scientific subjects, the role of scientific literature is also invaluable, it is necessary to read and

580


http://learn.genetics.utah.edu/

KA3IPIl 6IJ1IM BEPY YAEPICIHAEI NEAQAIOI” KbIBMETIHIH TPAHC®OPMALINACHI: KUbIHALIKTAP, LULIHABLIKTAP, NEPCIIEKTUBAJIAP
TPAHC®OPMALINA OEATE/IbHOCTU NMEQAIOIA B COBPEMEHHOM OBPA30BATE/IbHOM MPOLIECCE: BbI30OBbI, PEAJINU, NEPCIEKTUBbI

discuss scientific articles in the classroom to teach students to use the necessary terminology in the right
context.

Group work or Kagan cooperative learning system

Communication is the most important social skill that must be nurtured from early childhood. All the
most important discoveries and projects are made in the team. To cultivate this skill, it is necessary to use
group and cooperative methods of work. | plan to introduce into my practice and the practice of my
colleagues Kagan cooperative learning, which has positive results confirmed by numerous studies. This
technique has much in common with the group work that Kazakhstani teachers use, but it also has a number
of features that make it more effective.

Use different methods to motivate students

Since motivation in the modern educational process is of particular importance, it is necessary to
introduce modern methods of motivating students and give them a place when planning a lesson. As
Americanteachers say: «| motivate my students in a variety of ways. Sometimes, it is as simple as offering
them candy or a sticker for completing a task. This strategy is typically reserved for completion of class
procedures, so that | enforce class routine throughout the school year. Otherwise, | motivate students by
transparently explaining the real life lesson behind our activities. When students understand how the content
relates to their lives, they are more likely to getengaged. They can see how the learning in class impacts
personally».l also want to note that teachers also need motivation for their work, for this it is necessary to
reduce the administrative part of the teacher's work and increase the time for working directly with students
and parents.

References:
1. S.Kagan, M.Kagan “Kagan Cooperative Learning”, 2021
2. Filgona et al.; AJESS, 10(4): 16-37, 2020; Article no.AJESS.60760
3. Hadre P. Crowson H, Debacker T, White D. Predicting the academic motivation of rural high school
students. Journal of Experimental Education. 2007; 75:247-269.
4. Makokha A. Ongwae M. Trainer's handbook - A 14 days teaching methodology course. German
Development Service, Kenya (Ded); 1997

YOK 37

TPAHC®OPMALUUA OEATENbHOCTU NEQATOMrMYECKOIO MNPO®ECCUOHAITU3MA B
COBPEMEHHOM OBPA3O0BATEJIbHOM NMPOLIECCE

TypraHoBa Jlanna AmaHrenbableBHa
lyalya201697@mail.ru

MyHapbaeBa AiixxaH AXxMeT>KaHOBHa
YYUTENS HAYasnbHbIX KIAcCOB

K'Y «O6ieobpasoBaTenbHasda wkona Ne17
oTgena obpasoBaHus ropoga KoctaHasi»
YnpaBsneHus obpa3oBaHuns akumara
KocTtaHawckom obnactu,

r. KoctaHan, KasaxcTtaH
munaizhan@mail.ru

AHHOMauyus

B cmambe paccmampusaromcs meHOeHUuU passumusi rneda2oeuydeckoeo Macmepcmea 8
cospeMeHHOU obpasosamesnibHol cpede. Celdac noHamMue nedaz2oz2udeckol rpogheccuoHanusma
docmamoyHo wupokoe. OO6bIYHO MEPMUH «rpogheCccuoHarnbHbIU» MpUMeHsemcss npu Heobxodumocmu
nod4yepkHyms OocmuegHymyto ebicomy. [IpogheccuoHanusm nedazoeca Moxem Obimb packpbim Kak
e3aumodelicmeue 8 ripoyeccax pas3sumusi  POGeccUoHalbHO20  fomeHyuana 4esoeeka U
rnpoghbeccuoHanbHo20 riomeHyuana 0esmenbHocmu.Ha Haw 6327190 nedacoauyecKuli npogheccuoHanusm
s6/1emMCcsl  XapakmepucmuKkol pa3/fiudHbIX 83auMOCEsS3aHHbIX KOMIOHEHMO8, KOmopble ompaxarom
onpedenieHHy0 y4yebHylo cumyayuro, COOmeemcmeywy coyuansHoMy mpebosaHul obwecmea.
cosepuwieHcmeosaHue MpsiMoO 3asUCUIM Om MO20, Kak pasgusaemcs obpasosamesibHOe MPOCMpPaHCcmeo,
€20 3¢hgheKmuBHOCMb 8 HacCMosiLee 8pemMsi 80 MHO20M 3agucum om uHmezpayuu.

Knroyeenie cnoea:nedazoe, obpasosaHue, KOMMemeHmHoCMkb, rnpogheccuoHanu3m,
UHGbopmamusauyusi, rno3HasamersibHasi aKmugHOCMb.
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