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Methodological support for the preparation of future teachers for the integrated
education of younger students

The article presents one of the results of our work on the scientific project “Scientific-theoretical substantiation
and methodological support for ensuring the training of future teachers for the integrated education of younger
students”, implemented as part of grant funding for research by young scientists under the Republican project
“Zhas Galym for 2022-2024”. The purpose of the article is to substantiate the need for methodological support
in the preparation of future teachers for the integrated education of primary school students. The research prob-
lem is to find and identify ways and means of preparing future teachers for integrated education in primary
school in accordance with the requirements of modern society and the education system as its social substruc-
ture. The solution to this problem was reflected in the practical significance of the result presented in the article
— the development of an automated training program (ALT) “Scientific and theoretical foundations of inte-
gration in learning” and the results of its testing with students of the educational program “Pedagogy and meth-
ods of primary education”. The methodological basis of the research is revealed on the basis of a theoretical
analysis of the psychological and pedagogical literature on the research problem; legal documents of the Re-
public of Kazakhstan in the field of education; studying the experience of foreign and Kazakhstani researchers
on the preparation of future teachers for the integrated education of younger students. The main results of the
study showed that the use of an automated training program has a positive effect not only on the expansion and
deepening of knowledge, but also on the development of practical skills, as well as their application in the
process of integrated learning in the educational process of primary school.

Key words: integrated education in primary school; training of future primary school teachers; integration of
scientific knowledge; methodological support; primary school; automated training program; professional train-
ing; methodological materials.

Introduction

One of the conditions for improving the quality of professional training, which ensures the competitive-
ness of primary school teachers, is the deepening of knowledge about the processes of integration in education.
The training of future teachers is designed to ensure the complexity and completeness of knowledge, the for-
mation of systemic thinking among students, the comprehension of the upcoming professional activity in ele-
mentary school, where the foundation for a holistic perception of the picture of the world is laid for younger
students. Nevertheless, the system of training future primary school teachers that has developed in pedagogical
universities is aimed primarily at mastering general education, basic and major disciplines, which is not enough
for educational and methodological support of the process under study.

The problem of our study is to find and identify the ways and means of preparing future teachers for
integrated education in primary school in accordance with the requirements of the modern education system.

The solution of this problem will contribute to the effective formation of a set of scientific and theoretical
knowledge, practical skills and abilities of future primary school teachers, as well as the development of their
professionally significant qualities for competitiveness in the labor market and solving urgent problems of
socio-economic development of the Republic of Kazakhstan.

In this regard, the scientific and theoretical substantiation and provision of methodological support for
the training of future teachers for the integrated education of younger students is an important direction in the
development of the higher education system.

— Taking into account the results of the dissertation research, the topic of the scientific project was
formulated as follows: “Scientific and theoretical substantiation and methodological support for ensuring the
training of future teachers for the integrated education of younger students”, within which we planned a phased
approbation of scientific and methodological materials that have a practice-oriented character, including:

— Massive Open Online Course (MOOQOC) “Integrated Education in Primary School”;
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— textbook “Theory and practice of integrated education for younger students”;

— electronic textbook “Mechanisms for integrating scientific knowledge in teaching children of primary
school age”;

— automated training program (AOP) “Scientific and theoretical foundations of integration in learning”.

In this article, we have presented in detail one of the results of the project and its application in practice.
An analysis of the literature on the research problem formed the basis for the development of this automated
training program.

The degree of research development. It should be noted that the prerequisites that contribute to the
preparation of future teachers for integrated education in primary school are the legal and conceptual
documents of the Republic of Kazakhstan, which emphasized the importance of solving this problem:

- Law of the Republic of Kazakhstan “On Education” dated July 27, 2007 No. 319-111 (as amended and
supplemented as of September 1, 2022) [1];

- National project “Quality Education “Educated Nation” [2];

- The State compulsory standard of primary education, approved by the order of the Minister of Education
and Science of October 31, 2018 No. 604 [3];

- Standard training programs in general subjects of primary education, approved by order of the Minister
of Education and Science of the Republic of Kazakhstan dated April 3, 2013 No. 115 (as amended and sup-
plemented as of May 10, 2018 No. 199) [4];

- Standard curricula for primary education, approved by the order of the Minister of Education and Sci-
ence of the Republic of Kazakhstan dated November 8, 2012 No. 500 [5].

In these legal documents, we find a number of justifications for the need for integrated education in primary
school. Along with this, the analysis of scientific papers on the research problem shows that the problem of prepar-
ing future teachers for integrated education in primary school is currently being actively studied and developed.

In Kazakhstan, the scientific and theoretical basis for the problem of preparing future teachers for inte-
grated education in primary school is made up of the works of A.A. Kuralbaeva, S.A. Feyzuldaeva, Zh.M. Sau-
rykova, Sh.A. Ubniyazova and many others [6-9].

At present, interest in the integration of scientific knowledge in foreign studies has grown significantly
in recent years, especially in the field of teacher training. However, scientific works on this topic represent the
integration of knowledge in different ways. For example, in the work of T. Lehmann, the integration of scien-
tific knowledge is considered as a special learning process that ensures consistency, including the relationship
of theoretical and practical knowledge from different fields of science, which together constitute the profes-
sional knowledge base of a primary school teacher [10].

In a study by J. Lee, J.E. Turner it is shown that the use of extensive knowledge integration strategies by
teachers at the beginning of work is significantly associated with the main motivational and cognitive variables,
since knowledge integration is a key cognitive activity necessary for the development of expert knowledge in
teachers in professional activities [11].

The work of N. Harr, A. Eichler, A. Renkl presents an experimental study in which the authors compared
various integration methods, where they found that “prompted integration” is more promising for university
courses [12].

Analysis of the study by the authors Mallillin, L., Carag, E., Mallillin, J., & Laurel, R. showed that the
integration of scientific knowledge during online classes comprehensively affects course teachers and their
professional knowledge and beliefs, which are aimed at improving the quality of student learning [13].

— It should be noted that in the study by T. Lehmann, the contribution of the integration of future
teachers’ knowledge on topics and areas of integrated learning, providing the interdependence of elements, as
well as the emergence of an “integrative property” is studied. The author analyzed and took into account such
factors as:

— scientific approaches to education;
use of cognitive, metacognitive and resource learning strategies;
epistemological and pedagogical beliefs;
motivation for choosing a future profession [14].

In the work of Drake S.M. it is noted that integrated learning requires the teacher to carefully prepare,
allowing him to adapt to pedagogical innovations. Knowledge of the basics of integration allows students to
increase the level of education, which will contribute to a deep understanding of the upcoming professional
activity [15].
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According to Kneen J. et al., integrated curricula are a good opportunity to systematize the acquired
knowledge in teaching and a non-standard approach to solving educational problems. The author noted that
integration is the most necessary condition for revealing the essence of synthesis, the integrity of scientific
knowledge [16].

In an empirical study by Worawuth P. et al. it was noted that the professional skills of primary school
teachers in organizing integrated learning are productive, which contributes to student achievement [17].

The relationship of ongoing foreign research is characterized by the fact that in science there are theoret-
ical and practical developments on the problem of research, however, in the context of reforming higher edu-
cation in the Republic of Kazakhstan, the problem of educational and methodological support and the effec-
tiveness of professional training of future teachers for teaching on an integrative basis is of particular relevance.
The existing methodological support does not fully ensure the formation of the readiness of future teachers for
integrated education in primary school. The solution to this problem was reflected in the development of meth-
odological support for the training of future teachers for the integrated education of younger students, which
includes an automated training program “Scientific and theoretical foundations of integration in education”.

Object of study: the pedagogical process of the university.

Subject of study: methodological support for the process of preparing future teachers for integrated edu-
cation of younger students.

The purpose of the study: scientific and theoretical substantiation, practical development and testing of
the automated training program “Scientific and theoretical foundations of integration in education” as a meth-
odological support for the formation of future teachers’ readiness for integrated education of younger students.

Research objectives:

- reveal the methodological foundations of preparing future teachers for integrated education in elemen-
tary school based on the analysis of psychological, pedagogical, methodological literature on the research
problem.

- to develop and experimentally test the effectiveness of the automated training program “Scientific-the-
oretical foundations of integration in teaching” at the first stage of formation of future teachers’ readiness for
integrated teaching of younger students.

Research structure: includes abstract, keywords, introduction, results and discussion, conclusions, bibli-

ography.
Methods and materials

Theoretical: analysis of legal documents of the Republic of Kazakhstan in the field of education, psycho-
logical and pedagogical literature on the research topic; study of foreign and Kazakh experience on the issues
of methodological support for the training of future teachers for the integrated education of younger students.

Empirical: in order to study the level of readiness of future teachers for integrated teaching of younger
students, empirical methods were applied: questionnaires, testing students using Google forms, as well as a
pedagogical experiment.

Experimental and pedagogical work was carried out in the conditions of the educational process of the
Karaganda University named after Academician E.A. Buketov and Pavlodar Pedagogical University named
after. A. Margulan, with students of the educational program: “Pedagogy and methods of primary education”,
in the amount of 120 people.

Results and discussion

To achieve this goal, we studied the studies of M.G. Chepikov, V.S. Bezrukova, M.V. Lazareva, E.Yu.
Sukharevskaya and many others, who present the scientific and theoretical foundations for the integration of
scientific knowledge in education.

To effectively ensure the process of preparing future teachers for the integrated education of younger
students, we have developed an automated training program (AEP) “Scientific and theoretical foundations of
integration in education” [18].

The main goal of the automated training program is to form knowledge about the scientific and theoretical
foundations of integration in teaching, as well as methodological support, in order to form the readiness of
future primary school teachers to implement integrated learning.

The automated training program includes theoretical knowledge, a system of practical tasks that can be
successfully used in the pedagogical process of the university, in the process of forming the professional
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readiness of future primary education teachers for integrated learning. A screenshot of the automated tutorial
is shown in Figure 1.

‘ w Scientific and theoretical foundations of
l integration in education

automated training program ‘

[ About the automated training program J [ Content J[ About the authors J

About the automated training program

The automated training program includes theoretical foundations, a system of practical
tasks that can be successfully used in the pedagogical process of the university, in the
process of forming the professional readiness of future primary education teachers for
integrated learning. The program consists of 5 topics, 10 practical tasks for self-control of
acquired knowledge. Studying one topic involves working out practical tasks, where it is
necessary to answer at least 6 questions positively. The content of the automated training
program reveals the basics and characteristics of the integration process in philosophical,
psychological and pedagogical science.

B.A. Zhekibayeva, A.D. Kalimova

Figure 1. Screenshot of the automated training program “Scientific and theoretical foundations of integration
in learning”

The program consists of 5 extensive topics, 10 practical tasks for self-control of acquired knowledge for
each topic. The study of each topic involves the development of practical tasks, where it is necessary to answer
at least 6 questions positively. The content of the automated training program reveals the features and charac-
teristics of the integration process in the psychological and pedagogical literature (Fig. 2).

Scientific and theoretical foundations of
integration in education

automated training program |

L About the automated training program ] [ Content ][ About the authors ]

Content
About the authors
Preface
Topic 1. The essence of the integration process in philosophical science
Practical tasks for topic 1
References to topic 1
Topic 2. Psychological foundations of the integration process in science
Practical tasks for topic 2
References to topic 2
Topic 3. Development of the integration process in education
Practical tasks for topic 3
References to topic 3
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Figure 2. Screenshot of the content of the automated training program “Scientific and theoretical foundations of integra-
tion in learning”

The content of the automated training program includes the following topics:

In the first topic, “The Essence of the Integration Process in Philosophical Science”, issues related to the
history of the development of integration, stages, classification, types and forms of integration, philosophical
concepts, features of the interpretation of the concept of “integration” in the scientific works of philosophers
are considered.

The second topic “Psychological foundations of the process of integration in science” presents the psy-
chophysiological substantiation of the process of integration in education. In this topic, we noted that the
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process of integration in the education of younger students is reasonably important, as it contributes to the
emergence of new mental formations; integration is a significant process in the doctrine of the dynamic stere-
otype and the second signal system, in the theory of interaction of analyzers, in the theory of the associative-
reflex nature of mental activity and the gradual formation of mental actions, in the position on the deep con-
nection of consciousness, communication and generalization.

The content of the next topic “Development of the process of integration in education” presents the results
of studies of integration in the scientific works of Kazakhstani and foreign authors, which show integration
processes in pedagogical theory and practice, the possibilities of integration in the forms of manifestation and
mechanisms for integrating scientific knowledge in teaching children of primary school age.

The topic “The essence of the category “integration” in pedagogical science” reveals the content of this
term in the scientific and pedagogical literature, in order to present this complex concept in detail. The basic
principles in the theory of integration were the laws of dialectics on the relationship of parts and the whole,
such an understanding of integrity, which is not reducible to a simple sum of parts and is understood as the
interpenetration of parts of one whole.

The fifth topic “Characteristics of the concept of “Pedagogical integration” presents various features of
the concept of integration in pedagogical science: the interdependence of the processes of integration and dif-
ferentiation; the organic unity of the whole and its parts; the inextricable link between the process and the
result, and others.

Experimental verification of the automated training program developed by us was carried out on the basis
of two universities: Karaganda University named after Academician E.A. Buketov and Pavlodar Pedagogical
University named after A. Margulan, in the amount of 120 students. Two groups were formed by random
sampling: control (CG) and experimental (EG). In the course of the study, the purpose of the formative exper-
iment was to test the AOP developed by us “Scientific and theoretical foundations of integration in learning”.

Based on the results of the ascertaining experiment, quantitative and qualitative changes were revealed
in the experimental and control groups, which are presented in Table 1.

Table 1.
The results of the initial state of readiness of future teachers for integrated teaching of younger students (in %)

Readiness levels

Experimental group

Control group

1 assessment test 2 assessment test 1 assessment test 2 assessment test
low 59,7 89,1 63,1 75,6
average 33,1 7,3 10,6 10,3
high 7,2 3,6 26,3 14,1

According to Table 1, the data of diagnostic test correspond to a low level (75.6 % of students in the
control group and 89.1 % of the experimental group).

At the final stage of experimental and pedagogical work, the level of formation of the readiness of future
teachers for the integrated teaching of younger students was determined. The dynamics of the levels of formation

of the readiness of future teachers for the integrated education of younger students is presented in Table 2.

Table 2.

Dynamics of levels of formation of readiness of future teachers for integrated education
of younger students (in %)

Readiness levels

Experimental group

Control group

1 assessment test 2 assessment test 1 assessment test 2 assessment test
low 63,1 57,9 6,2 5,1
average 32,5 44,5 354 26,7
high 4,4 2,4 58,4 68,2

The analysis of tabular data showed that the levels of formation of readiness for integrated learning of
junior schoolchildren before and after the formative experiment in the experimental group amounted to 57.9 %
of a high level of readiness, while in the control group this level was reached by 5.1 % of students.

Thus, during the analysis of the results of diagnostics, it was revealed that the activity of students with a
high level of readiness is distinguished by the ability to use the received theoretical knowledge in practical
activities.
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Conclusion

At the present stage of a rapidly developing society, in the context of reforming the higher education
system, increasing requirements for the professional training of qualified teaching staff, there is an increasing
need to provide methodological support for the quality training of future primary school teachers for the inte-
grated education of younger students. Therefore, the automated training program developed by us is one of the
didactic units of educational and methodological content for the effective formation of the readiness of future
teachers for the type of activity under study.

The article is funded by the Science Committee of the Ministry of Science and Higher Education of the
Republic of Kazakhstan, within the framework of the project AP15473233 “Scientific and theoretical substan-
tiation and methodological support for ensuring the training of future teachers for the integrated education of
younger students .
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b.A. XKexubaena, A.Jl. Kanumona, b.A. Maraes

Bacraypim MekTen oKymbLIapbIH OipiKTIPin OKBITYFa
Oos1alak MyrajimMaepai JaiibIHAAYAbI diCTEMENTIK KOJAay

Maxkanana «2022-2024 xpuinapra apHanrad JKac ransiM» PecryOamkanbIk sxo0ackl O0ibIHIIA Kac FaTbIMAAp-
JIbIH 3€PTTEYJCPiHiH IPAHTTHIK KapKbUIAHIBIPY LICHOEPIH/E XKy3ere achlpblIaThiH «bacTayblll MEKTeN OKy-
LIBUTAPBIH OIpiKTipin OKBITYFa OoNamak MyFatiMAepai JalbIHAAY Il KAMTaMAacChI3 €TYAET1 FhIBIMU-TEOPHSIBIK
HeTi3[eMe JKOHE 9IicTeMeNiK KOJAay KepceTy» xKobackl OoibIHIIa Oi31H KBI3METIMI3IH HOTIDKENIEpiHiH Oipi
YCHIHBUIFaH. MaKajlaHBIH MaKcaThl — OacTaybIll MEKTEI OKYIIBUIAPBIH OipiKTipill OKBITyFa OoJamiak MyFa-
JMIEpAl JalbIHAAYIBIH JICTEMENIK KOJIay IbIH KaXKCTTUIITIH HeTi3ey. 3epTTeyIiH Maceaeci — 3aMaHayd
KOFaM MEH OHBIH 9JICyMETTIK iMIKiKYpBUIBIMBIHEIH OiTiM Oepy jKyHeciHiH TaanTapblHa caiikec OacTaybIll MeK-
TenTe OipIKTIpilT OKBITYFa Ooanrak MyFaliMaepAl JaibIHay IbIH JKOJIJaphl MCH SMICTEpIiH i3/ey )KOHE aHbIK-
Tay. by MoceneHiH memimMi Makanaaa YChIHBUIFaH HOTHKEHIH MPaKTHKAJIBIK MaHBI3AbUIBIFBIHAA, SFHH «OKBI-
TYZIaFbl HHTETPALMSHBIH FBUIBIMH-TCOPUSIIBIK HEri3epi» aTThl aBTOMATTaH/IBIPBUIFAH OKBITY OaF1apiaMachiH
(AOII) azipneyne sxoHe OHBI «bacTaybIll OKBITYIBIH IIEIarOrHKAackl MEH d1icTeMeci» OiniM Oepy Oarmapiama-
CBIHBIH CTYACHTTEPIMEH CHIHAKTAH OTKi3y HOTWXKEJIepiHAe KepiHic TanThl. 3epTTEyIdiH OAiCHAMANbIK HeTi3i
3epTTey Maceieci OOUBIHINA MTCHXOJIOTHSIIBIK-TICIATOTHKAIBIK 9ICOUCTTEp Il TEOPHUSIIBIK Tanaay; OiniM Oepy
canaceiHaars! Kasakcran PecnyOnnkachbIHBIH HOPMATHBTIK-KYKBIKTBIK KY)KaTTaphl HETi3iH/e alibuiIbl;, Ooma-
IIaK MyFanimMzepai 6acTayblll CHIHBII OKYIIBUIAPBIH HHTETPALMsIIaHFaH OKBITYFa JalbIHAAY Macenelnepi 6o-
WBIHINA IIETEIIIK XKOHE Ka3aKCTAHIBIK 3CPTTCYIIUICPIiH TOXKIpUOCCIH 3epaeney. 3epTTey/IiH Heri3ri HoTHXKe-
Jiepi aBTOMATTaHABIPBUTFAH OKBITY OarJapiiaMachlH KOJIaHy OUTIMHIH KEHEII MEH TepeHJCYiHe FaHa eMec,
COHBIMEH KaTap IPaKTHKaJbIK JaF/bLIap MEH JaFIbUIap/IbIH JaMybIHA, COH/IAl-aK oJlap bl OacTaybIIl MEKTeTI-
TiH OKYy-TopOue MpoIeciHie HHTETPAIMSUIAaHFaH OKBITY MPOIIECIiHAE KOJIAHYFa OH 9Cep CTETIHIIriH KOPCEeTTi.

Kinm ce30ep: Gactaypll MeKTenTe OipiKTIpill OKBITY, OacTaybIll CHIHBIITAPIBIH OOJlalIaK MYFaTiMAEPiH Ia-
HBIHAQY, FRUIBIMH O1TiIM HHTETPAlMACH], OIICTEMENTIK Kojigay, OacTayblll MEKTel, aBTOMAaTTaHABIPBUIFaH
OKBITY OaFaapiiaMachl, KoCiOHM JalbIHIBIK, 9JIICTEMEIIK MaTepraiap.

b.A. XKexubaena, A.Jl. Kanumona, b.A. Maraes

MeToan4yeckoe CONPOBOKIAEHNE MOATOTOBKH OYAYIIUX YUUTe e
K MHTETPUPOBAHHOMY 00Y4YeHHMI0 MJIAIIUX IIKOJIbHUKOB

B cratbe npencraBieH OAMH U3 pe3yabTAaTOB Hallei IesATeIbHOCTH 110 HayyHOMY NpoekTy «HaydHo-Teopern-
Yyeckoe 000CHOBAHHME M METOANYECKOE COIPOBOXKACHHE 00ECTICYeHHs! TTOITOTOBKU OyyIINX y4uTeneil K HH-
TErPUPOBAaHHOMY O0YYEHHUIO MJIAJIINX IIKOJIBHUKOBY, PEATH3YEMOTr0 B paMKaxX IPaHTOBOTO (PMHAHCHPOBAHUS
WCCIIEIOBaHMH MOJIOJBIX YUeHBIX 1o PecmyOmmkanckomy npoekty «XKac rampmv Ha 2022-2024 rogs. Llens
CTaThl — 00OCHOBaHHE HEOOXOANMOCTH METOANYECKOTO COTPOBOXK/ICHHS MOATOTOBKH OyAyIINX Y4UTeIeH K
MHTETPUPOBAHHOMY OOYYEHHIO MJIJIIMX MIKOJHHUKOB. [IpobieMa nccnenoBaHus 3aKI04aeTcs B MOUCKE U
BBIIBJICHUH ITyTEeH M CPENICTB MOATOTOBKH OYIyIIUX YYUTENeH K HHTETPUPOBAHHOMY 00yUYEHHIO B Ha4YaIbHOM
IIKOJIE B COOTBETCTBUH C TPEOOBaHUSIMH COBPEMEHHOT'O O0IIECTBA U CHCTEMbI 00Pa30BaHUs KaK €ro COLHallb-
HOH MOACTPYKTYpHI. Pelenne qaHHOM po0IeMbl HAllJIO OTPaKEHHE B NPAKTHYECKONH 3HAYNMOCTH MPE/ICTaB-
JIEHHOTO B CTaThe pe3yjibTaTa — pa3paboTke aBTOMAaTH3MPOBAHHOH oOydatomiedl mporpammer (AOII)
«Hay4HO-TeopeTH4yecKrue OCHOBBI MHTETPAlli B 00YYEHHI» U Pe3yJIbTaThl e anpoOaliy co CTyAeHTaMH 00-
pasoBarenbHOiT porpaMmel «Ilearoruka 1 METOAMKA HayalbHOro 00ydeHHs». MeTononornieckas OCHOBa
HCCIIEZIOBaHUS PACKPBITA Ha OCHOBE TEOPETHYECKOTO aHaIM3a MCHXOJIOT0-TeJarorH4ecKoi JIUTepaTypsl 110
npobieMe ncciieJoBaHus; HOPMAaTHBHO-NIPABOBBIX JOKyMeHTOB PecrryOnuku Kaszaxcran B o6iacti o6pasoBa-
HUSI; M3YUCHUSI OIBITAa 3apyOeHBIX M Ka3aXCTaHCKUX HCClleoBaTeNeil o BONpocaM IOArOTOBKU OyIyLIHX
y‘lHTeJ’[ei’I K UHTETPUPOBAHHOMY 06yquI/l}O MJIQAIINX HIKOJIBHUKOB. OCHOBHEIE PE3YJIbTAThI UCCIIEA0BAHUA T10-
Ka3aJd, 4TO UCIOJIb30BaHHE aBTOMAaTH3UPOBAHHOMN 00yUaroLIeil IpOrpaMMBl MOJI0KUTEIBHO BIUSIET HE TONBKO
Ha pacIiMpeHne U yriayOlieHHe 3HaHHil, HO M Ha Pa3BUTHE MPAKTHYECKUX YMEHHI M HAaBBIKOB, a TAKKE HA UX
HNpUMEHEHHE B IMPOLECCEe MHTErPHPOBAHHOTO OOY4YEeHHs B Y4eOHO-BOCIHTATEIBHOM MpOILECCe HAYalbHOU
IIKOJIBL.

Knioueswvie cnosa: nHTETpUpOBaHHOE 00YUCHNE B HAYaIbHOH IIKOJIE, TOTOTOBKA OyyIINX yIUTeNeH Hadalb-
HBIX KJIACCOB, MHTETPAIMs HAyYHBIX 3HAHMI!, METOJMUECKOE CONIPOBOKACHNE, HAUYaIbHAS IIKOJA, aBTOMATH-
3MpoBaHHas o0yuarolas nporpaMma, podeccHoHaIbHas MOATOTOBKA, METOJUYECKUE MATEPHAIIBI.
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