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KblpMaH Ha3apblHa YCHIHBIMBLITI OTHIPFaH «TlefarorMkanblk OUarnor» Ky pHanbiHbIH
Oyl HoMIpl OKYLWLUIapAbiH WhiFapMalllbUIblK, KPeaTWUBTL XKaHe FhUIBIMKM OMaybiH
IamulTyra biknan eteTiH STEM/STEAM-&inim 6Hepy macenenepiHe apHanraH.
BepinreH makananapia oacTypni 6iniMre TeoH MpakTUKaNblK MiHOeTTepnOl Welryneri
AIAKTBIKTEL MEHYTe XoHe OKylbUlapfa OKy TeHIepl apachHia TycIHikTi
BanaHblcTap Kypyra 6arvitTanrad STEAM-6inim 6epyanin Herisri naeanapel kepceTinemi.
MacerneHi zepTTeyanl apTopnap STEAM TyKblpbiMOaMackl agchiHAa ¥y3ere achlpbl:
WAPaTHUILICTaHY FUILIMAGPDL + MaTEMaTUKANBIK 3MIEMEHTTEpre HeTI3NeNreH XaHe eHep
MeH UHXeHepiK Taxipubenep apKellbl TYCIHAOIPIAETIH TEXHONOTUINAPObL KaMTUIbL
Byn moHapanblk Tacinal MekTenTe kKanaW KOMOaHbIT, HaKThl obanapia Kanan icke
acblpyra 6tonanbl? OTaHOblk XeHe Aycrpanud, osipbarkad, Llseuwma, AKLLU, BAZ,
BbeTHam FasiblMAapsl MeH caparibliapsl 63 uaesnapbiMeHr 6ernictl. byn petTe MmblHanan
Macerenepre kel KeHin 6eniHeni STEAM-HIH KylWl Hene? OKbITY ToxipuéeciH caTTi
eTeTiH He? STEM okylbinapra kaHoarm MyMKIHAIKTED ycblHanbl? OKylbapabl eHep
XaHe OMzarH apKblibl Kanar okpiTyFa tonansl? STEAM-mienarortepiiH Ky3blpeTTIiriH
DaMbITyObH WapTTapbl KaHaan? AereH cypakTapra Xayar tepenl

PencTaB/leHHBIA BHMMaHWIO YATATENS BLITIYCK XKypHana «I lefarormyeckmi guanors

MOCBAlLEH Bompocam STEM/STEAM-o6pa3oBaHUd, KOTOpPOe CTOCOBCTBYET

PasBUTUIO ¥ YYEHWKOB TBOPYECKOTO, KPEaTUBHOTO WM HayHMHOTC MBbLLUITIEHWS.

B comepxaHu OTpadKeHbl KmioyeBble Uien STEAM-o6pazoBaHMd, HaTlpaBleHHble

Ha TIpeOononeHMe CBOMCTBEHHOW TPaOVLMOHHOMY O6pazoBaHMI0 OTOPBaHHOCTU
OT PelUeHUs TIPaKTUYECKUX 3a1au WU TIOCTPOSHUE TIOHATHBIX YUEHUKAM CBI3EM MeXIy
YUSBHEIMU IUCLATUIAHAMW,

H3yueHre npobremaTki TIPOBEOEHO aBTOpaMil B KOHTEKCTe KoHuenumn STEAM:
ECTEeCTBEeHHEBIE HayKWU + TEXHOMNOTUUW, OCHOBAHHbLIE Ha MATEMATUUECKUX 3NeMeHTax W
VHTEPTPETURYEMELE Yepe3 UCKYCCTEBO M UHXEHEPHbBLE TIPaKTUKIA.

Kak e TIPUMEHUTL 3TOT MEXIUCLUWUTIVIMHAPHEIM TIoAXon B WKONE W BOTUIOTUTE B
KOHKPETHELX TipoekTax? CBOUMWU UIAeIMU TIOOSAWIUCE OTEYECTBEHHBIE U 3apyBeXHble
YUEHbBIE W SKCTIEPTHL U3 ABCcTpanuy, AsepbanmxaHa, Leeumm, CLUA, OAS, BreTHama,
Bonblwoe BHUMaHWe yOeneHO BOTpocam: B Uém cuna STEAM? YTo penaeT mpakTuky
TiperofaBaHvs yCcrelrHom? Kakie BosmoxHoCTW gaét STEM ang yueHukos? Kak oéyvaTs
Yyepes WUCKYCCTBO WM IM3alH? KaxoBbl ycnoeus paszuTug STEAM-kommneTeHTHOCTH
Telaroros?

he presented issue of the journal "Pedagogical Dialogue” is devoted to STEM/STEAM
education, which promotes the development of students’ creative, imaginative and
scientific thinking. The content reflects the key ideas of STEAM education aimed at
overcoming the detachment of traditional education from the solution of practical
problems and building links between academic disciplines that are understandable
to students.

The authors study the issues in the context of the STEAM concept: natural sciences +
technology based on mathematical elements and interpreted through art and engineering
practices,

How can this interdisciplinary approach be applied at school and embodied in
concrete projects? Kazakhstani and foreign scholars and experts from Australia,
Azerbaijan, Sweden, USA, UAE and Vietnam shared their ideas. Much attention was paid
to the questions: what is the power of STEAM? What makes teaching practice successful?
What opportunities does STEM provide for students? How to teach students through art
and design? What are the conditions for developing teachers STEAM competencies?
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here is a growing recognition of the

importance of incorporating the Arts

(A) in STEM, leading to an expanded

educational focus on STEAM. STEM has
been defined as “learning and/or work in the
fields of science, technology, engineering and
mathematics, including preliminary learning
at school prior to entry into the specific
disciplines” 7], and STEM education, STEM
EDU, involves teaching and learning in STEM
fields in both formal and informal settings [2—4].
But how does STEM EDU differ from STEAM
education, STEAM EDU?

By combining the Arts with traditional STEM
subjects, STEAM EDU aims to provide a holistic
learning experience that prepares students
for the world’s complexities by fostering
creativity, critical thinking, problem-solving
and innovation. We can think of STEAM EDU as
an educational and interdisciplinary approach
to learning that goes beyond STEM by its
incorporation with the Arts. Art in a STEAM
setting can, for example, theatre-set building,
making, movie-making, the performing arts,
makerspaces or crafts [5-9].

STEAM EDVU strives to engage
students from diverse backgrounds
and encourages a broad range of
perspectives and talents
N |

The Swedish curriculum

Since | will in this article give an example
of how STEAM can be incorpcrated
into Swedish education, | want to start
by providing insight into the Swedish
school system as described by Swedish
National Agency for Education (2022) [10].
The child can go to preschoeol from the age
of 1. Preschool is voluntary. When the child
turns 3, they can attend public preschool.
For children aged 6, beginning in a reception
class (kindergarten) is compulsory. Compulsory
school education is mandatory for all children.
In Sweden, school attendance is required for
the reception class {(kindergarten) and years
1-9 of compulsory scheool. After that, most
young people attend upper secondary school

(high school) for three years. This system, with
minor variations, also applies to individuals with
learning disabilities. Sweden has curriculums
for preschool, compulsory school age and
upper secondary. All mandatory school
attendance is free of charge and includes
lunch and tools needed for the school day,
such as pencils, books and computers. The
Swedish education system encourages active
student participation, inquiry-based learning
and a holistic approach te education. Pupils
take science, technology and arts from year 1.
They take more specialised science in the form
of biology, chemistry and physics from year 7.

Although Sweden has not vet developed
a comprehensive STEM or STEAM policy,
politics has a growing focus on mathematics,
technology and science education in teacher
education, schools and STEM disciplines in
higher education. What can be seen as STEAM
EDU in Sweden is an integration of subjects to
provide a comprehensive and interdisciplinary
learning experience for students aiming to
develop learners’ creativity, critical thinking,
problem-solving, and collaboration skills
through hands-on and project-based activities.
Additionally, Sweden emphasises inclusivity
and equality in education, aiming to provide
equal opportunities for all students. STEAM
EDU strives to engage students from diverse
backgrounds and encourages a broad range of
perspectives and talents. Overall, STEAM can
serve as an objective of preparing students with
the skills and knowledge necessary to thrive in
the increasingly complex and interconnected
world of the 215 century.

An example of incorporating STEAM in
teacher education

The Swedish National Agency for Education
(2022) describes technology education in
Sweden as a subject whose core mission is to
play a crucial role in shaping the future [70].
This is achieved by fostering technological
skills and literacy, promoting awareness of
diverse aspects of technology and empowering
individuals to adapt and contribute to the ever-
evolving technological landscape. Because of its
multifaceted nature, we, a group of university-
level teachers, decided to incorporate STEAM
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into our teacher education programs through
three courses focusing on technology education
and see what would happen and what we could
learn from it. | will now describe one of the
examples of these attempts.

This example occurs during the last semester
of a 3.5-year preschool education program —a
10-week compulsory course at an advanced
level. The attending students are mostly
women and have little or no advanced training

\‘o,,/

STEAM >aHe 6onaluax farabiapbl

STEAM 1 HaBblKM 6ynyLUeTO
STEAM and skills of the future

in STEAM subjects. Week 1-3, the students
practised subject knowledge and attended
STEAM workshops on campus. The workshops
were created to give examples for the students
of possible ways to connect the subjects and
do interdisciplinary work in preschool.

The picture you see is an example of how
the students took a lesson incorporating
Mathematics and Arts and turned it into their
own version of teaching (Picture 1). The students

\,, W,

Picture 1. Students’ example of incorporating Mathematics and Arts

visualised abstract numbers by embodiment
and colours. Week 4-8, the students attended
preschools and made observations of and
implemented STEAM teaching. Week 9-10
examinations comprised written and oral
exams summarising the students’ findings,
experiences and course contents.

As Hallstréom and Schénborn (2019) point
out, issues regarding subject intertwinement
need to be addressed when discussing or
teaching STEM, and they are also important to
address in our STEAM setting [77]. Therefore,
before and during the STEAM course, we asked
questions such as:

» What do we want to achieve by organising
STEAM education?

« How do we make several subject contents
visible at the same time?

» What are our beliefs about our own and
the other STEAM subjects?

* Is there a risk that we reproduce
preconceived notions about another subject?

Design is familiar within STEM’s engineering
and technology and is “largely associated
with conceptual knowledge production, and
reflective practice which is to a great extent
connected with procedural knowledge
production” [72]. Art can fit within a design
description, but we knew we wanted to
incorporate Art on its own terms and not only
as helpers to the other subjects as we, from
scoping the literature, learned often happens.

One of the unique parts of Arts is the
aesthetic learning process. It takes the form
of creativity scaffolding, a socio-cultural
collaboration among students rather than
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an individual trait. Bautista (2021) put
forth integrating Art (A) with STEM further
emphasises the importance of design,
creativity and innovation when learning {73].
As Hohr (1998) noted, this approach allows
students to use aesthetic activities to convey the
ineffable [74]. The aesthetic learning process
serves as a representative and expressive
learning method. Symbolic expressions, such
as perceptions of the world and emotional
experiences, played a vital role in the processes
presented to the students during our courses.
However, learning occurs when practical
knowledge, reflection, and connections to past
experiences converge with new knowledge,
which for us meant adding more schedule time
to the lessons than if only teaching one subject
at a time. We knew from earlier experiences
that the relationship between what students
create and what they comprehend enriches
their experience beyond mere unreflective
actions. However, we also knew we had a
challenge as the students did not identify as
"good at STEM”, and even though they did
not identify as good at Art, they still had a
more relaxed attitude towards its contents.
Art, therefore, became an added resource to
improve the students’ STEM identities.

Through the Arts, the educators gained
more profound knowledge about
students’ subject content since it
slowed the sessions down and provided
opportunities for the students to show

their knowledge differently
L

During weeks 4-8, visiting the preschools,
the student observed that combining
STEAM subjects in daily practice was very
common, but educators did not call it STEAM
education. When implementing their own
STEAM teaching, the students preferred the
combination of Mathematics and Art. The
students’ argued that Art was inviting to
STEM subjects. They also described children
as appreciative of STEAM activities, but to be
successful, the learners needed to be in small
groups. The students’ biggest challenge was
focusing on several subjects simultaneously

and not making judgements about what is
accepted as STEAM subject content. We, as
course teachers, saw similar challenges when
instructing our students. We saw a challenge
in designing activities integrating two or more
STEAM subjects.

What did we learn from our course example?
STEAM EDU:

» is appreciated by both children and
students;

« invites imagination and creativity;

» de-dramatises what students see as difficult
subjects;

+ gives new perspectives to one’s teaching
practice and philosophy;

+ leads to new challenges. Teachers must be
extra thoughtful about the What? How? and
Why? of teaching;

+ strengthened collaboration between our
university subjects, and

+ authentic practice creates engagement.

Even though the course described aims
for emerging STEAM subject knowledge in
preschooal, there are implications for school and
higher education. Teaching STEAM presents
challenges for educators. Herro et al. (2019)
followed a yearlong implementation of STEAM
units. They concluded that challenges were
“pacing time, student understanding of content
and process, issues relating to planning, and
concerns about school district policies” [7].
We saw similar challenges in the form of
course design, educators’ subject knowledge
and flexibility in the teaching setting, such as
lesson time, materials and schedules. But in our
example, the gains were more significant than
the challenges. Through the Arts, the educators
gained more profound knowledge about
students’ subject content since it slowed the
sessions down and provided opportunities for
the students to show their knowledge differently.

The panel of STEM experts in Hallstrém et
al. (2022) viewed technology and engineering
as providing authentic contexts that act as
bridges between school and real-world
settings [75]. It would be interesting to
investigate further the equivalent authentic
contexts for STEAM.
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TOXIPUBECI




asipri yakbitta STEM-re eHepai (A)

KOCYAbIH MaHbi3 Ablibifbl HapfaH caibiH

aptyza, 6yn STEAM-re barbirTanfaH 6inim

6epy ¢GOKYCbIHBIH KEHEIOIHE aKeneai.
STEM «fblNbIM, TEXHONOTWA, WHXeHepua
KOHe MaTeMaTuKa cananapbiHAa OKbITY XaHe/
HemMece >KYMbIC ICTey, COHbIH iiHAge Benrini 6ip
naHaepAl okyabl bactamac BypbiH MekTenTe
anablH ana oKbITy» peTiHAe aHbikTanaabl [1]
>kaHe STEM 6inimi, STEM EDU, pecmn xxaHe
belipecMmn opTaga STEM cananapbiHfa OKbITy
MeH OKbITYAbl KaMTuabl [2—4]. Bipak, STEM EDU
STEAM 6inim bepyaeH (STEAM EDU) HecimeH
epekLUeneHeai?

OHepai pactypai STEM naHaepimeH
yinectipe otbipbin, STEAM EDU kpeaTueTifik,
CblHW oOlinay, Macenenepai LWeLwy >XaHe
WHHOBaLUUWANapPAbl AaMbITY apKbiabl

KomxeTimai. LBeynasa mektenke AeRiHri,
MIHAETTI MEKTEN XKacChblHa XXSHE OpTa MeKTENTIH,
JKOFapbl CbiHbINTapblHa apHaAfaH oKy
barpapnamanapsl 6ap. Mekrenteri 6apabik
MiHAeTTI cabakTap TeriH XaHe Tycki ac neH
KapbliHAALUTap, KiTanTap XaHe KoMNbroTepaep
CUAKTBI OKY KYHIHE KakeTTi KypanjapmeH
kamTamachiz eteai. Leeunsanbik 6inim Gepy
KyHeci okywblnapablH OKYy MpoLUeciHe
BGenceHai KaTbICYbIH, 3epTTeyre Herigenrex
OKbITYAbI XaHe BiniMre BipTyTac Ke3KapPacTbl
bIHTanaHAbIpaabl. BipiHWI cbiHbINTaH bacTan
OKYLUblNAp >apaTbllbICTaHY, TEXHOAOTUA
KeHe eHepal yipeHeai. 7-cbiHbINTaH 6acTtan
onap O6WMoNOrNE, XUMUA X3He ¢uU3nka
CbIHAbLI MamMaHAaHAbIPbUIFaH FblibiMAapMeH
TaHbIca Apl.

Wseynansvix 6inim 6epy wyneci
OKyWbiNnapabiy, oKy npoueciie
6enceHai KaTbiCybIH, 3epTTEYTE
HeTi3lenTeH OKbITYALL XKoHe 6inimre

6ipTyTac Ke3KapacTbl bIHTaNaHAbIPaabI
|

OKYLUbINAPAbl KYpAen anemMre AailbiHAalTbiH
BipTyTac oKy TaXipMbeciH KaMTamachl3 eTyre
Toipbicagbl. biza STEAM 6inim 6epyai ofaH
eHepai kocy apkbiabsl STEM weHbGepiHeH
WhIFATBIH BiniM Gepy >K9He nNaHapanblk
OKbITY TaCiNi peTiHAe KapacTbipa anambi3.

STEAM xafhalblHAafbl @HEp, MbiCanbl, TeaTp
AeKkopaunsanapbiH Xacay, GuabMaep xacay,
OpbIHAAYLULIIBIK OHEP, KERICTIK LebepxaHachl
Hemece KkoneHep [5-9].

Weseumnanbik oKy 6asaapnamacol

byn makanaga meH STEAM-4i weeLmanbIk,
6inim Gepyre Kanai eHrizyre 6onatbiHAbIFbI
Typasbl Mblcan KenTipeTiHAIKTeH, LUBelnaHbIH,
YATTBIK Binim Bepy areHTTiri (2022) cunaTrafaH
LWIBELMANBLIK, MEKTEN XYHecl Typanbl TYCIHIKTEH
bacTtarbiM keneai [10]. bana 1 xacTtaH
Gacran mekTenke AeliHri mekemere Gapa
anagbl. Mektenke aeliHri mekemere Bapy
epikTi Herizge. bana 3 xacka TonfaHaa, on
MEM/IEKETTIK MeKTenke AeWliHri Mekemere
Gapa anaabl. 6 >kactafbl Oananap yuwiH
AalbIHABIK CbiHbIObIHAA (banabaklwaaa)
okyAbl 6actay miHaeTtTi. MexTtenTeri 6inim
Gapabik, Gananap ywiH MiHaeTTi. LLBeunasa
AalblHABLIK CbiHbIObIHAH (Banabakwa) bactan
1-9-cbIHbINTap apaiblfbiHAa MekTenke bapy
MiHAeTTI. KeWiH XacTapAblH, KenLWiairi yL Xbla
>KOFapbl opTa MekTenTe (kofapbl MEKTEMNTe)
okuabl. byn >xyire azgafaH esrepicrepmeH
OKbITY MYMKIHAITI LWekTeyai agamaapra aa
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Weeyunasa STEM Hemece STEAM
canacblHAafbl >aH-XakTbl cadacat aai
23ipneHbereHiMeH, enje >Kofapbl Dinim
Bepyaeri neaarorukanbik YHUBEPCUTETTEPAE,
MekTenTtepae xaHe STEM nsHaepiHae
MaTeMaTUKanblK, TEXHOMOTUANBIK >XOHe
>KapaTblAbICTaHy-FblAbIMUA BiniMre kebipek KeHin
beniHeai. Leeumnaaarsl STEAM 6inim 6epy —
ByN NpaKkTUKanblk XaHe xobanblk ic-Luapanap
apKkblabl KpeaTWBTIAIKTI, CbIHM OWAayabl,
npobaemanapdabl LWeLWy AafAbl1apblH XaHe
bIHTBIMaKTaCThIKThl AaMbITyfa GafbiTTanfaH
MeKTEN OKYLUbLIapbiHA >KaH XKaKThbl >KaHe
naHapanblk OKbITYAbl KaMTaMachl3 eTy yLUiH
naHaepai bipikTipy. CoHbiMeH kaTap LLBeumna
HGapnblK OKyLUbIFa TEH MyMKiHAIKTEp Bepyre
ThipbIChIN, BiniM Bepyaeri MHKAMO3UBTINIK NEH
TeHAIKKe epeklle Hasap ayaapaabl. STEAM
Oinim Bepy KOFaMHbLIH 2pTypai TONTapblHaH
WbiKKaH OKyLUblnapabl OKbITyfa TapTyfa
ThIpbICaAbl K8He SPTYP/i Ke3Kkapactap MeH
TaNaHTTapAblH KeH ayKbIMbIH bIHTaAaHAbIPadbl.
XKannel, STEAM XX facbipabiH, bapfaH cailblH
KypAeni kaHe e3apa BalnaHbICTbl aneMiHAe



TabbICTbI XXYMbIC iCTEY YLWiH KaXeTTi Aafablnap
MeH 6iniMmi 6ap oKylblnapabl gasapaay
MakcaTblHAa KbI3MET eTe anajpbl.

Myranimaep gavibiHgbiFbiHa STEAM-ai
eHrisy mMbicasbl

LiBeunsiHbIH, YATTbIK 6ifiM 6epy areHTTiri
(2022) lWBeumnasafbl TEXHONOTUANBIK
6inim GepyaiH, Herisri MiHaeTi 6onallakThbl
KanbinTacTblpyda WelyLi pen aTkapaTblH
noH peTiHAe cunatTaiabl [70]. byfaH
TEXHOIOTUANBIK AafAblAap MEH cayaTTblIbIKTbI
AAMbITY, TEXHONOTUAHBIH, 9PTYPAI acnekTinepi
Typanbl XxabapAapAblKTbl apTTbIpy >XoHe
aZgaMHblH YHeMi JAamMbin Kene >XaTkaH
TEXHONOTUANBIK NaHAWadTKa 6belimaeny
>XKOHe yaec Kocy MYMKIHAIKTepiH KeHeWTy
apKblabl KON XeTKizineai. byn KyOblbICTbIH,
>XKaH-XaKTblNbIFbIH eckepe oOTblpbin, 6i3
YHUBEPCUTETTIH OKbITyWblap Tobbl
STEAM-ai TexHonoruanblk 6iniMm 6epyain
YW KypCbl apKblabl MyfaniMaepai aasapnay
6afaapiamManapbiHa KOCYAbl XaHe ojaH He
WbIFaTbIHbIH XX3HEe He YAPEHETIHIMI3Al LWeLTiK.
OcblHAal TannbiHbICTapAblH, 6ip MblcanblH
cunaTTaiblH.

byn Mbican MekTenke aeuiHri 6inim
6epyaiH 3,5 Xblnablk 6afaapiamMacbiHblH,
COHFbl cemecTpiHae — 10 anTanblk MIHAETTI

|

\l/,

\l),

>KOFapbl AeHreigeri Kypcta OpblH anajbl.
TbiHAaywWbINapAbIH, Ken 6eniriH akenaep
Kypaabl xaHe onapablH STEAM naHaepi
6olibiHWaA TepeHAETINTeH JAalblHAbIFbI
a3 Hemece Mmynge 6onmagbl. 1-3-antaja
CTyAeHTTep MoHAep 6olibliHLWa 6iniM anbin,
kamnycta STEAM 6oliblHWa wWwebepnik
cabakTapblHa KaTbicTbl. LLlebepnik cabakTap
CTyAeHTTepre naHAepAi 6ainaHbICTbIPYAbIH
XKOHe MeKTernke AeiiHri 6inim 6epyaeri
NaHapasblK >XYMbICTbIH, MYMKIH >XXOaapblH
KepceTy YLiH KypbliAbl.

CypeTTe ci3 CTyAeHTTepAiH MaTemMaTuka
MeH eHepai bipikTipeTiH cabakTbl asbiM, OHbI
©3IHIH, OKy HyCKacblHa alHanAblpfaHblHbIH
MblcanblH Kepeciz (1-cypeT). CTyaeHTTEp
abcTpakTini caHaapAbl KECKIH XaHe TYCTEPMEH
beliHenereH. 4-8-antanapAa CTyAeHTTep
mekTernke aeviHri mekemenepre 6apoin, STEAM
OKbITYbIH 6aKblaan, OHbl iC XXy3iHAe KONAaHAbI.
9-10-anTanapda >azballa >XoHe aybI3lla
eMTuxaHaap eTKi3inAi, COHbIH, BapbiCcbiHAA
CTYAEHTTEP KYPC HOTUXKECIH, Taxipnbeci MeH
Ma3MyHbIH KOPbITbIHAbINAAbI.

Xannbctpém mMeH LLEHBopH (2019) atan
eTKeHAel, NaHAepAiH e3apa balNaHbICbIHA
KaTbICTbl Macenesiep STEM Tankbinay Hemece
OKbITy Ke3iHAe LeLinyi Kepek >XaHe onap

\ly, .\,

) ?

1-cypem. OkyuislnapObiH XYMbICbIHG MameMamuka mMeH eHepoi Kipikmipy Meicaiel
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6izaiH STEAM keHicTirimizge wewy ywid ae
MaHbI3abl [17]. ConabikTad STEAM kypcbiHa
AeliH >X9He OHbIH BapbicbiHAA Oi3 Keneci
cypaKkTapabl KON AbIK;

» STEAM 6inim Gepyai yibiMaacTbipy
apkblabl Bi3 Here KON XKEeTKI3riMi3 kenegi?

«  bBip yakbITTa OipHelle NaHHIH Ma3MyHbIH
kanaih kepyre 6onaabl?

« bizgiH e3iMizaiH XaHe Backa STEAM
NaHAEp! Typanbl TYCIHIMNMIZ KaHAAA?

+ backa neHaep Typanbl Tepic TYCIHIKTep Al
TapaTy kayni bap ma?

XKobanay STEM-HIH WHXeHepAaiK >XoHe
TEXHONOTUAANLIK BaFbITTapbl YLUIH Y PEHLLIKTI
JK9He «Heri3iHeH TyKblpbiMAamManelk, Oisim
eHAipiciMeH >X3He npoueaypanblk Oiaim
eHaipiciMmeH OGainaHbICTbl pedaeKCUBTI
ToXipnbemMeH accoumaumanaHage» [12]. OHep
>xobanay cunaTramMackiHa COMKEC Keayi MyMKiH,
Bipak 6i3 oHbl backa NaHAepre KeMekLi peTiHae
faHa emec, baraapnamara gepbec KOCKbIMbI3
KeneTiHiH TyciHaik. bipkatap aaebuertTi
3epTTereHHeH KeWliH eHep XK1 kemMeKLi NaH
peTiHAe KapacTblpblAaTbiHbIH BiAAIK.

SHepgi bipereid Kypamaac beniktepiHin bipi—
acTeTUKanblK oky npoueci. On xeke kacvet
emec, OKylbllap apacbiHAafbl KpeaTwBTi
KEMeK, a1eyMeTTIK-M34EHW bIHTbIMaKTaCTbIK,
TYpiHAe bonagel. bayTucranbiH (Bautista, 2021)
nikipiHwe, eHepai (A) STEM-meH bipikTipy oky
npoueciHAe AW3aiHHbIH, KPeaTuBTIAIK NeH
WHHOBaUMAHBIH MaHbI3AbIIbLIFBIH OAaH 9pi
epekileneidi [13]. Xoxp (1998) atan eTkeHAeN,
Byn Tacin okylWblnapFa ce3beH alThIN XeTKizyre
BONMAUTBIH HOPCEHI XKETKI3Y YILIH 3CTETUKANbIK,
spekeTTepAi KongdaHyra MyMKiHAIK Gepeai [14].
JcTeTuKanblk OKbITY MNMpoLeci oKbITyablH,
penpe3eHTaTUBTI XXaHe 3KCNPECcCUBTI ajici
peTiHae Kbi3MeT eTedi. Oaemii kabblagay
>KaHe 3MOLMOHaNAbl TOAKY CUAKTBI CUMBONABIK,
epHekTep Bi3AiH KypcTapaafbl CTYAGHTTEPre
YCbIHBIIfaH npouecTepde MaHbi3gbl pen
atkapabl. Anaiiga okbITY NpakTWKanblK Biaim,
pednekcs >KaHe 6TKeH TaxipubemeH BaitnaHbic
>KaHa 6iniMmeH BGipikTipinreH kesae OKbITY
bacranagbl, 6yn 6i3 ywiH 6ip yakbiTTa Tek bip
NaHAI OKbITYAAH repi cafaTt CaHblH apTTblpYAbl
Kocyabl Bingdipeai. AngbliHfbl ToxKipubenepaeH
6i3 oKkyWbINapAblH He >KacalTblHbl MEH He
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TyCiHeTiHI apacbiHaafbl HalinaHbIC oNapAbiH,
TaxXipubeciH kKapanaiblM pedAeKCUBTI
emMecC apeKeTTeH ThiC DalbITaTbIHLIH KOPAIK.
CoHbiMeH KaTtap 6i3 KWbiH MIHAET TypFaHbiH
Bingik, eTKeHi CTyAeHTTep 83aepiHiH, «STEM-ai
urepy AeHreliH xakcbl» Aen caHamaabl, TinTi
onap e3flepiH eHepe »akKcbl Aen caHaMaca 4a,
Ma3MyHblHa BalibinneH Kapagasl. Ocbinarwa,
oHep cTyaeHTTepaiH STEM aapanbifbiH
XKaKcapTyablH KOCbIMLLE pecypcbiHa aiHanibl.

BayTucranbii, (Bautista, 2021)
nikipinwe, oneppai (A) STEM-
MeH 6ipikTipy oKy npouecinae
AVU3aNHHDbIH, KPeaTUBTINIK neH
WHHOBAUUSHbIH, MAaHbI3AbLUNLIFLIH
oZlaH api epexwenenai

4-8 anta iWiHAE MeKTenke AeliHri
MekeMenepre bapfaH ctygdeHtTep STEAM
naHAepiHiH KyHAeniKTi TaxXipubeae yinecyi ete
XKMi KesgeceTiHIH Balkaabl, Bipak MyfaniMaep
oHbl STEAM Binim 6epy Aen atamaigbl. STEAM
OiniMiHIH ©3 HyCKacblH Xy3ere acblpfaH
Kesje cTyaeHTTep mMaTemMaTvKa MeH eHepAi
BipikTipygi »eH kepai. CTyaeHTTep eHep STEM
M3HAEepiH OKyfa TapTaAbl 4en ceHaipai. Onap
coHgai-ak GananapgbiH, STEAM apekeTiH
Xofapbl bafanaliTeiHbIH, bipak Tabblicka XeTy
YLUIH OKYLUbINAPAbIH LafbiH TONTaPAa KYMbIC
icTeyi KaxkeT ekeHiH atan eTTi. CTyaeHTTEp
YLWIH eH, yJIKeH KMbIHABIK 6ip yakbiTTa bipHelue
neHAepre Ha3ap ayaapy XaHe STEAM
Ma3MyHbIHa KaTbICThl NiKip 6ingipmey 6onabl.
bi3, kypc Myfanimaepi, CTyaeHTTepiMi3ai
OKbITYAa Aa A3A OCbIHAAW KMbIHAbIKTapFa Tan
bongblk,. biz eki Hemece ogaH ga ken STEAM
naHAepiH OipikTipeTiH TancbipMmanapabl
a3ipney MaceneciHe Ke3ecTiK.

Biz &3 Kypc MbicaabiHaH He ViApeHaik? STEAM
EDU:

« Bananapfa Aa, CTyAeHTTEpre Ae yHahabl,

* KMAN MeH LUbIfFapMallbl1bIKKa bIHTaAaH-
Ablpadbl;

s OKYyWbINapAblH KWUbIH Aen caHalTbiH
NeHAEpPIH acipeneMeiai;

* OKbITY NPaKTUKachl MeH GuaocodUacbiHa
JKaHa Ke3KapacneH Kapayfa MyMKiHAIK bepea,

* 3XaHa KWblHAbIKTapfa akKeneai.



Myfanimaep okbITy NpoueciHae «He? Kanain?
XOHe Here?» cypakTapblHa epeklle Hazap
ayAapybl Kepek;

* Bi34iH YHMBEPCUTETTIK MBHAEP apacbiHAaFbI
bIHTbIMAKTaCTbIKTbl HbIFANTY >KoHe LUbIHaWbI
ToXipnbe bIHTanaHAbIpaabl.

«OHepAin» apKacbhiHaa Myranimaep
OKYWbINAPAbIH, NOHAIK Ma3MyHbl
Typanbl TepeHipek 6inai, eiTkeHi 6yn
cabaxTblH KapKXbiHbIH 62ceHaeTin,
oKywinapra o3 6inimpepin 6ackawa
KepceTyre MyMKiHAiIK 6epai

ATanfaH Kypc MekTenke geniHri 6inim bepyae
STEAM naHAik 6iniMiH KanbiNTacTbipyfa
GafbiTTanfaH 6onca fa, byn MekTen neH Xofapsbl
6inimM ywWwiH ae MaHpbI3abl. STEAM-ai OKbITy
Ke3iHae Myfanimaep bipkatap KMblHAbIKTapfa
kesiregi. Xappoy xaHe T1.6. (2019) >bin 60MbIHa
STEAM-HIH Kypamaac 6enikTepiHiH icke
acbIpblaybIH Kagafanaabl. Onap npobaemManap
«yaKbITTbl cakTay, OKyLUblAapAblH Ma3MyH

MeH MPOLLECTi TYCiHyi, )Xocnapiayfa KaTbICTbl
Macenenep XaHe MeKTen cascaTbliHa KaTbICTbl
anaHAayLWbINbIK» AereH KOPbITbIHAbIFa Kenai [7].
biz kypcTbl a3ipneyre, Myfanimaepait
NoHAIK 6iniMiHe >aHe oKy npoueciH
YIBIMAACTBIPYAaFbl MKEMZAINIKKE KaTbICTbI yKcac
Macenenepre Tan 60a4blK, Mbicabl, YakbIT,
MaTepuangap xaHe cabak kecrteci. Anariga
6i34iH Mblcanaa XeTicTikTep npobaemManapaaH
repi MaHbI3abl 604bl. «OHEpAIH» apKacbiHAa
MyfaniMaep OKyLWblNAPAbIH NIHAIK Ma3MyHbl
Typanbl TepeHipek 6ingi, enTkeHi 6yn cabakTbiH,
KapkblHbIH 6aceHAeTin, oKyllbllapfa e3
6inimaepiH Hackala KkepceTyre MyMKIHAIK
bepai.

XKymbicTtafbl STEM capanwbiiap Tob6bl
XannbcTpém xoHe backanap (2022) TexHonorus
MeH WHXeHepMAHbI MeKTeN MneH HakTbl a/1emM
apacblHAafbl HalinaHbIC KbI3METIH aTKapaTbiH
WblHAaWbl KOHTEKCTI YCbIHYWbI peTiHAe
KapacTblpabl [75]. STEAM ywiH 6anamanbl
WblHalbl KOHTEKCTep Typajibl KOCbIMLUA
3epTTeynep Xyprizy Kbi3blKTbl 60nap eai.

38  TIENATOTUKATIBIK AVATIOT « MEJATOTUYECKUM AVATIOT « PEDAGOGICAL DIALOGUE « N 3 » 45 « 2023



Opebuerrep:

1. Marginson, S., Tytler, R., Freeman, B., &
Roberts, K. (2013). STEM: country comparisons.
Melbourne: Australian Council of Learned
Academies.

2. Breiner,)J.M., Harkness,S.S.,Johnson,C.C,
& Koehler, C. M. (2012). What is STEM? A
discussion about conceptions of STEM in
education and partnerships. School Science
and Mathematics, 112(1), 3-11.

3. Bryan, L. A, Moore, T. J., Johnson, C. C,,
& Roehrig, G. H. (2015). Integrated STEM
education. STEM road map: A framework for
integrated STEM education, 23-37.

4. Kelley, T. R, & Knowles, J. G. (2016). A
conceptual framework for integrated STEM
education. International Journal of STEM
education, 3(1), 1-11.

5. Colucci-Gray, L., Burnard, P., Cooke, C. F.,,
Davies, R, Burnard, P, Gray, D. S., & Trowdale, J.
(2017). Reviewing the potential and challenges
of developing STEA London: British Educational
research Association.

6. Herro, D., Quigley, C., Andrews, J., &
Delacruz, G. (2017). Co-measure: developing
an assessment for student collaboration in
STEAM activities. International Journal of STEM
Education, 4(26), 1-12. https://doi.org/10.1186/
s40594-017-0094-z.

7. Herro, D., Quigley, C., & Cian, H. (2019).
The Challenges of STEAM Instruction: Lessons
from the Field. Action in Teacher Education,
41(2), 172-190. https://doi.org/10.1080/0162
6620.2018.1551159.

8. Liao, C. (2016). From Interdisciplinary to
Transdisciplinary: An Arts-Integrated Approach
to STEAM Education. Art Education (Reston),

TEJATOTUKATIBIK IMATIOT  TIEJATOTUMECKM IMANOT « PEDAGOGICAL DIALOGUE N 3 » 45 2023 39

STEAM >aHe 6onaluax farabiapbl

STEAM 1 HaBblKM 6ynyLUeTO
STEAM and skills of the future

69(6), 44-49. https://doi.org/10.1080/000431
25.2016.1224873.

9. Marin-Marin, J. A, Moreno-Guerrero, A.J,,
DuUo-Terrdn, P. et al. STEAM in education: a
bibliometric analysis of performance and co-
words in Web of Science. IJ STEM Ed 8, 41
(2021). https://doi.org/10.1186/s40594-021-
00296-x.

10. Swedish National Agency for Education’s
description, (2022 August). This is the Swedish
National Agency for Education https://www.
skolverket.se/andra-sprak-other-languages/
english-engelska.

11. Hallstrom, J., Schénborn, KJ. Models
and modelling for authentic STEM education:
reinforcing the argument. [/ STEM Ed 6, 22
(2019). https://doi.org/10.1186/s40594-019-
0178-z.

12. Hallstrom, J. and Ankiewicz, P. (2023).
Design as the basis for integrated STEM
education: philosophical framework. Front. Educ.
8:1078313. doi: 10.3389/feduc.2023.1078313.

13. Bautista, A. (2021). STEAM education:
contributing evidence of validity and
effectiveness (Educacién STEAM: aportando
pruebas de validez y efectividad). Journal for
the Study of Education and Development.
doi:1080/02103702.2021.1926678.

14. Hohr, H. (1998): Opplevelse som didaktisk
kategori, NTNU. Trondheim.

15. Hallstrém, J., Norstrom, P., and
Schénborn, K. J. (2022). “International views
of authenticity in integrated STEM education”,
in PATT 39: PATT on the Edge Technology,
Innovation and Education, eds D. Gill, J. Tuff, T.
Kennedy, S. Pendergast, and S. Jamil (St. John's,
Newfoundland and Labrador).

®

b [



=e[JUANQI
DIALQGU

Chief aditor
Zh. Zh. Kabdykarimova

“Center of Excellence” PE
of the AEQ "Nozarbayev intellectual Schooks”

Depuly editor
S. K. Akhmetbekova

Cand. of ped. sciences, "Center of Excellence” PE
of the AEQ "Nozarbayev Intellectuol Schools”

Executive editor
G.M. Niyazbekova

“Center of Excellence” PE
of the AEQ "Nozarbayev Intellectual Schools”

A.K. Zhangozin
A.S. Shilibekova
A.A. Mukhatayev

Elaine Wilson
Colleen McLaughlin
Simon Brownhill
Vilmos Vass

K.M. Saginov

.U, Ausheva

T.K. Aidossova
B.K. Assubayev
L.V. Obydenkina

G.Zh. Yessenova

Members of the editorial board

AEO "Nazarbayev Intellectual Schools” (Kazakhstan)
Cand. of ped. sciences, AEQ "Nazarbayev Intellectual Schools" (Kazakhstan)

Cand. of ped. sciences, Assoc.Prof., "Mational Center for Higher Education Development" MSHE RK
(Kazakhstan)

EdD, University of Cambridge (UK)

Emeritus Professor of Education, University of Cam bridge (UK)

EdD, University of Bristal (UK)

PhD, Assaciate Professor of the Budapest Metropalitan University (Hungary)
PhD, PE "Center of Excellence”, Astana (Kazakhstan)

Cand. of ped. sciences, Assoc.Prof,, Corresponding Member of the International
Academy of Teacher Education Sciences, "Center of Excellence” PE
of the AEO "MNazarbayev Intellectual Schools” (Kazakhstan)

"Center of Excellence” PE of the AEO "Nazarbayev Intellectual Schools” (Kazakhstan)

Cand. of geogr. sciences, Assoc.Prof., “Center of Excellence” PE
of the AEO "Nazarbayev Intellectual Schools” (Kazakhstan)

Cand. of ped. sciences, Professor at West Kazakhstan Innovative Technological University,
"Center of Excellence” PE of the AEO "Nazarbayev Intellectual Schools” (Kazakhstan)

Cand. of econ. sciences, Assoc. Prof, “Center of Excellence” PE
of the AEO “Nazarbayev Intellectual Schools” (Kazakhstan)

Address: 010000, 010000, Kazakhstan, Astana Hussein bin Talal str., block 21/1

Tel. (7172) 23-57-41{1916)
E-mail: ped.dialogue@cpm.kz. Web-page: pd.cpm.kz
Editors
LZh. Baizhigitova, M.M. Meirambekov
Proofreaders
Y.F. Kuzekbai, N.V. Rudenko, G.M. Niyazbekova
Computer layout
Y.Y. Shaidarkhanov

Infermation and methedical journal "Pedagogical Dialegue”.

ISSN 2308-7668

Founder: "Center of Excellence of the AEC “Nazarbayev Intellectual Scheols”

Registered by the Committee of Information and Archives of the Ministry of Culture and Information of the Republic of Kazakhstan.

Registration certificate no. 12804-XK dated 08.06.2012.

Signed in print 25.08.2023. Format 60x84/8. Copy paper 80 g/m® Digital print. Conventional printed sheet 15,3. Circulation 50 copies. Crder no. 512,

Printed in the printing complex of “Center of Excellence of the AEQ “Nazarbayev Intellectual Schools”.
010000, Astana, Kazakhstan, Esil region, Khussein bin Talal st. 2171, tel number.: 8 {7172) 23-57-50. E-mail: infe@cpm.kz



	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_01
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_02
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_03
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_04
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_05
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_06
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_07
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_08
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_09
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_10
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_11
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_12
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_13
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_14
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_15
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_16
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_17
	3 nomer Ped dialog 2023_ПЕЧАТЬ_печать_18_10_Страница_18

