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STRUCTURAL-SUBSTANTIVE MODEL OF FORMATION OF PEDAGOGICAL
CREATIVITY OF FUTURE TEACHERS OF COMPUTER SCIENCE

Abstract. Socio-economic development in society reflects the high demand for a creative
person who can successfully solve problems and change their behavior. Modern conditions increase
the need for active, business-minded, creative professionals who are able to move forward and solve
various problems on their own in non-standard situations. To be confident in the face of constant
change, a future computer science teacher must activate his or her creativity and help students
discover their potential and focus on solving the problem.

The social demand for education is determined by the needs of the state, society and social
groups. In this regard, the social order for creative people capable of creativity, striving for
innovation and scientific achievements, non-standard, original thinking makes the issue of
formation of pedagogical creativity of future computer science teachers relevant.

The purpose of the structural and content model of the formation of pedagogical creativity of
future teachers of computer science is to form their ability to pedagogical creativity: the student's
understanding of the meaning and content of pedagogical creativity; aspiration of the student to the
formation of pedagogical creativity. Creativity and innovation are an integral part of the learning
process and the basis of all disciplines. They are an important aspect of how to teach in the process.
In addition, creativity and innovation are crucial for teachers who are improving their professional
skills. In terms of creativity, teachers play an important and key role in universities, as they provide
organizational support for innovation and creativity in the teaching process. The high level of
creativity of teachers contributes to the development of students - to increase their competence and
demand in the labor market. However, if there is a big difference between the high level of
creativity of the teacher and the low level of perception of students, the high creativity of the
teacher has a negative impact. In addition, factors that may have a negative impact are: irrationalism
on one or both sides; lack of constructivism, low level of communication skills of the teacher; lack
of feedback in the learning process, etc. The considered world trends in the development of
education are general. In addition, there are new trends in the development of different types and
levels of education, depending on their goals, characteristics, the nature of implementation and the
new social requirements for the level of training of relevant graduates.
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boaamak nagopmarnka MmyrajgiMIepiHiH MeIaroruKaJbIK MbIFAPMAIIbLIBIFbIH
KAJBIITACTHIPYAbIH KYPbLIBIMIABIK-MAa3MYH/IbI MO/I€JIi

Angatna. Koramaarbl oJeyMETTIK-d)KOHOMHUKAIBIK JlaMy TYBIHIAAFaH MOCEJeNepal COTTI
Hiellle ajaThlH XKoHE ©3 MiHEe3-KYJIKbIH OHTAIIbl ©3repTe alaThlH KPEaTUBTI TYJIFara CYpPaHbICTHIH
KOFApbUIBIFBIH KepceTeli. 3aMaHayH >KaFfailiap CTaHIapTThl eMec >Karjaiimapia op Typii
Mocesieniep/i ©3 OeTiHIIe anFa XbUDKBITYFa JKOHE miemryre KalOinerrti OenceHmi, ickep, KpeaTuBTi
OMJIAUTBIH MaMaHAapFa JIETeH KaXETTUTIKTI KymeiTeai. TypakThl ©3repicTep jKaFaaibIHIa CEHIM/II
6oy ymin Oonamak MHPOpPMATHKAa MYFaiMi ©3i1HIH KpeaTHBTUIIrH OelceHaipyi Tuic, api OuliM
aNlyIIbUIapFa 03 KaOlIeTTepiH alryFra KOMEKTECI, TybIHAaFaH MOCeleH] enryre OarbITTaybl Kepek.

binmiMre nereH oneyMeTTIK CYpaHbIC MEMIICKETTIH, KOFAMHBIH JKOHE OJICYMETTIK TOITapIbIH
KOKETTUTIKTEpiMEH  aHbIKTanaapl. OcbklFaH  OaWJaHBICTBI  IIBIFAPMAIIbUIBIKKA  KaOlIeTTi,
YKaHAIIBUIIBIK TICH FBUIBIMU JKETICTIKTEPre YMTBUIATBIH, CTAHIAPTTHI €Mec, 031H/IK oiiay KalineTi
Oap MIBIFapMalIblI afamaapFa OJIEeyMETTIK TaIChIpbic Oonamiak HH(pOpMaThKa MyFamiMIepiHiH
MeAaroTUKAJBIK IIBIFAPMAIIBUTBIFBIH KATBINITACTHIPY MOCEIECIH ©3€KT1 eTe/Il.

Bbonamak uH(popMaTHKa MYFaTiMIepiHiH MeJaroruKabiK HIBIFAPMAIIBUIBIFBIH
KAJTBIITACTRIPY/IBIH  KYPBUTBIMIBIK-Ma3MYH/IBIK MOJEIIHIH MaKCcaThl — OJapJbIH I1earOrHKaJIbIK
HIBIFAPMAIIIBUTBIKKA KaOleTiH KaJBIITACTHIPY: CTYIACHTTEPAIH MeAaroruKabIK
IIBIFAPMAIIBUTBIKTEIH ~ MOHI  MEH ~ Ma3MyHBIH  TYCiHYyi;  OKYIIBIHBIH  I1€JIarOTHKAJIBIK
IIBIFAPMAIIBUTBIFBIH  KAIBIITACTHIPYFa YH KOCYyFa YMTHUIBICHL. LlIbIFapManibuIbIK MEH MHHOBAIUS
OKy TpOILIECIHIH Kypamjac OeJiri >koHe OapiblK MOHAEPIiH Heri3i Oosbin Tabbuianel. Omap
MPOLIECTE OKBITYJIBIH MaHBI3BI acmekTici Oonbin Tadbuaabl. COHbIMEH KaTap, KociOu OUTIKTUIITIH
apTTBHIPBINT JKATKAH MYFAJIIMICp YVIIH IIBIFAPMAIIBUIBIK ITeH JKaHAIIBUIIBIKTBIH MaHBI3bI 30p.
[IprFrapMaIbUIbIK TYPFBICBIHAH aFaHa, OKBITYIIBIIAP YHUBEPCUTETTEPAEC MAHBI3/IbI KOHE HETI3T1
pen arkapaabl, OWTKEHI oJIap OKBITY TPOIECIHAC >KAHAMBLUIBIK TICH IIBIFAPMAIIBUIBIKTHI
YUBIMIACTBIPYIIBIIBIK KOy KepceTedi. MyfamiMaepaiH IIbIFapMAallbUIbIK JIEHTeHiHIH KOFaphl
00JIybl CTYIEHTTEpP/IH JaMyblHa — €HOEK HapbIFbIHAA OJIapJbIH KY3BIPETTLIIIT MEH CYpPaHBICHIH
apTTHIpyFa BIKMAN eTeli. Anaiia, MyFaliMHIH HIBIFAPMAIIBUTBIK KaO1IETIHIH KOFaphl JeHTreli MeH
OKYIIBUTAPJBIH KaObLIAay JCHTeHIHIH TOMEHJITIHIH apachlHIa YJIKEH aWbIpMalibUIbIK OoJica,
MYFaJliIMHIH HIBIFapMalIbUIbIK KaOUIeTiHIH jKOFapbl O00sybl Kepi acepin Tturizeni. COHbIMEH Katap,
Tepic acep eTyi MyMKiH (akTopiap: 6ip HeMece €Kl KaKTaFrbl HppaIMOHAIN3M; KOHCTPYKTHBU3MHIH
0onMaybl, MYFalliMHIH KOMMYHUKATHUBTI JaFAbUIAPBIHBIH TOMEHIIrl; OKy MpoleciHae Kepi
OaiiaHbICTRIH OonMaybl koHe T.0. bimiM Gepynai HaMbITYAbIH KapacThIPBUIBIIT OTBIPFAH SJIEMJIIK
TEeHJCHIMSIIAphl JKaiambl Oonbin  TaObUmanbl. COHBIMEH KaTap, OJapAblH MakcaTTapbiHA,
EpeKIICTKTEpIHe, ICKEe acChIpy CUTIAThIHA KOHE THICTI TYJIEKTEP/l MalbIHAAY JEHTeiliHe KOUBLIaThIH
’KaHa QJIEYMETTIK TajanTapra OalgaHbICThl OUTIM OepyliH opTYpJi Typiepi MeH JeHrelnepiHiH
JTaMYBIH/IaFbl )KaHa TEHACHIIMSIIAP KapaCThIPHLIA/IbI.

Kint ce3gep: ImIbIFapMamibUIbIK, TEAarOTUKANBIK IIBIFAPMAIIBUIBIK, MOJENh, 9JIiC,
KOMITOHEHT, JTaMBITY.
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CTpyKTYypHO-COAep:KaTeIbHAsA MOJeJIb (POPMUPOBAHUSA NEarOrM4eCKOro TBOp4YecTBa
Oyaymmx yunreseid HHGOPMaTUKH

AnHoTanus. ColuarbHO-3KOHOMUYECKOE Pa3BUTHE OOIIECTBA OTPAKAET BBICOKUI CIPOC Ha
TBOPUYECKYIO JIMYHOCTh, CIHOCOOHYIO YCIEUIHO peuiarb IpoOJieMbl U MEHATh CBOE IIOBEICHHE.
CoBpeMeHHbBIE YyCJIOBHSI TOBBIIIAIOT MOTPEOHOCTh B  AKTHUBHBIX, JIEJIOBBIX, TBOPUYECKUX
npodeccuonanax, CioCOOHBIX JIBUTAThCS BIIEPE] M CAMOCTOSITEIIEHO peliaTh pa3IUYHbIC 3a/1a4d B
HECTaHAAPTHBIX CcHUTyalusx. UToObl 4yBCTBOBaTh ce0si YBEPEHHO IMEpell JHUIOM IOCTOSHHBIX
W3MEHEHUH, Oynymuil yuutenb HHPOPMATUKU JIOJDKEH AaKTUBU3UPOBATh CBOUM TBOPYECKHE
CHOCOOHOCTH U TIOMOYb yYaIIMMCS PACKPBITh CBOM MOTEHIMAT M COCPEIOTOUYUTHCS Ha PEIICHUU
3a/1a4H.

ConmanbHbIi 3aKka3 Ha 00pa3oBaHUE OIpeAeNseTcs] MOTPEOHOCTSIMHU TOCyIapcTBa, 00IIeCTBa
U COIMAIBHBIX TPYII. B CBSA3WM C 3TUM CONMANBHBIN 3aKa3 HA TBOPYECKHX JIFOJCH, CIIOCOOHBIX K
TBOPUYECTBY, CTPEMSIIUXCS K HOBATOPCTBY M HAy4YHBIM JOCTHIXKEHUSM, HECTaHIAPTHOMY,
OPUTHHAIILHOMY MBIIUICHHIO, JIeaeT aKTYaJIbHBIM BOMPOC (OPMHUPOBAHUS IEIArOrMIeCKOrO
TBOpUECTBa OyAYIIMX yuyuTened nHHOPMATUKH.

[enbto CTpyKTYypHO-COEPKATEILHOW MO/ETN (POPMUPOBAHUS NEAATOTHYECKOTO TBOPUYECTBA
Oyayumx yuuteneil uHGOpMATUKU sBiIseTcs (QOPMHUPOBAHUE y HHUX CIIOCOOHOCTH K
MeJarOTHYECKOMY TBOPYECTBY: MOHUMAHUS YYAIIUMCSI CMBICTIA U COJEPKaHUSI TeAaroruueckoro
TBOPUECTBA; CTPEMJICHHUE CTYACHTa OTKIMKHYTbCS Ha (OpMHUpOBaHUE TIEAarOTUYECKOTO
TBOpYeCTBA. TBOPYECTBO M MHHOBAIIMH SBIISIIOTCS HEOTHEMJIEMOM YacThIO Tpoliecca OOydeHHsS U
OCHOBOM BCeX AUCHUIUIMH. OHU SIBISIOTCS BaXXHBIM aCIIEKTOM TOr0, Kak yuuTh B mpouecce. Kpome
TOTO, TBOPUECTBO M MHHOBAIIMU MMEIOT PEIAIOIIECe 3HAYCHHE VISl YUUTENEH, MOBBIIIAOIINX CBOIO
npodeccuoHanbHy0 KBanuduKkaiuo. B miaaHe TBopuecTBa MpenojaBaTeld HrparoT BaXKHYIO U
KJIFOYEBYIO POJIb B By3aX, TaK KaKk OOECIEUYMBAIOT OPTaHMU3AIMOHHYIO TOMJIEPKKY MHHOBAIMN H
TBOpUYECTBA B y4eOHOM mpoliecce. BrICOkUi ypOBEHb TBOpPUYECTBA IMpernoaBaTesiell CiocoOCTBYET
Pa3BUTHIO CTYJEHTOB - TMOBBIIIEHUIO WX KOMIIETEHTHOCTH M BOCTPEOOBAHHOCTH Ha PBIHKE TPYy/a.
OpHako ecnu CyIIECTBYET OOMbIIasi pa3HUIla MEKIY BHICOKHMM YPOBHEM KPEATHBHOCTH YUUTENS U
HU3KUM YPOBHEM BOCIIPHUSTHS YyYalIUXCs, TO BBICOKAs KPEAaTHMBHOCTH II€Iarora OKa3bIBaeT
HeratuBHOe BiusHUE. Kpome Toro, k pakTopam, KOTOphIE MOTYT OKa3bIBaTh HETATHBHOE BIHSHHE,
OTHOCATCSI: UPPAIIMOHAIIN3M C OJTHON MJIM 00EUX CTOPOH; OTCYTCTBHE KOHCTPYKTHBHU3MA, HU3KHI
yYpOBEHb KOMMYHHKATHUBHBIX HAaBBIKOB TI€/larora; OTCYTCTBHE OOpaTHOW CBSI3U B IIpoliecce
oOyueHust u ap. PaccMoTpeHHBIE MUPOBBIE TEHICHIIMUA DPAa3BUTHUsI OOpa30BaHUS HOCST OOIIMIA
xapaktep. KpoMe TOro, mosiBisitoTcsl HOBbIE TEHACHIIMU PA3BUTHS PA3JIMYHBIX BHUJIOB U YPOBHEH
o0pa3oBaHHsl B 3aBUCUMOCTH OT HMX IIeJiel, OCOOCHHOCTEH, XapakTepa pealu3allid U HOBBIX
COLIMATILHBIX TPEOOBAHUN K YPOBHIO TIOJITOTOBKU COOTBETCTBYIOIINX BBITYCKHUKOB.

KuroueBblie ¢jioBa: TBOPYECTBO, MEIArOTHYECKOE TBOPUYECTBO, MOJIETh, METO, KOMITIOHEHT,
pa3BUTHE.

Introduction
Today, humanity is facing a new industrial revolution, which means the unprecedented rapid
development and spread of major technological innovations. Important integration processes for the
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world education system justify the relevance of the modernization of higher education. Modern
society requires a qualitatively new level of bachelor's degree training from high school, taking into
account the needs of industry in the digital economy. In the system of vocational training of future
specialists, much attention is paid to the convergence of vocational education with real production,
which provides a practical orientation of the educational process in higher education institutions. To
do this, it is necessary to work closely with organizations, to learn to predict the situation for 10-15
years. According to experts from many countries, the need to modernize higher education is due to
a number of similar reasons for different countries.

First, by accelerating scientific and technological progress, accelerating the pace of
accumulation of knowledge, the dependence of the pace of development of society on the level and
scope of education will increase. In this case, higher education will be universal, and the conditions
of education must ensure its high quality.

Second, the economic and social role of higher education institutions and their graduates will
increase in the complex and contradictory process of the gradual transition of society from the
industrial phase of economic development to the knowledge economy and the formation of
information civilization. Universities enter the economy, and scientific and technological progress
and economic development are often determined by the saturation of the economy with specialists.

Third, with the formation of the world information civilization, there is a process of
globalization, the convergence of the quality of education in different countries, the readiness of
young people, in particular, international mobility of graduates and students, their employment and
compliance with some common criteria and standards. The internationalization of education is
underway.

Fourth, with limited financial resources and rapidly obsolete material and technical training
base, the question of the existence of countries in the world of technologically, economically and
culturally developed countries is acute.

For the improving the level of higher professional education, large-scale organizational,
educational, methodological and research work is carried out. Modern trends in the development of
the education system place high demands on future teachers to adapt to a professional pedagogical
environment, able to solve their professional problems.

The purpose of pedagogical research is to find commonalities in a number of individual
pedagogical phenomena or processes, to delve into their essence, to reveal the laws of their origin,
existence and development. The study of the whole object of pedagogical being (a group of
phenomena or processes or a set of them) will be possible in the context of a specific field of
pedagogical knowledge and the use of a set of methods of pedagogical science [1, 68].

An analysis of the literature related to the concept of model shows that the meaning of this
concept is defined differently. In the Great Soviet Encyclopedic Dictionary, “a model is a standard
as well as the design, brand, model of any product” [2].

According to the encyclopedia of the humanities: a model is a form of representation of a
certain fragment of reality (object, phenomenon, process, situation), original, abstract (imaginary or
as a sign) or material (subject), containing important properties of the object [3].

In the psychological dictionary, “model” means the concept of modeling the learning process.
Modeling the learning process consists of two aspects: “1. acquisition of knowledge in the learning
process, 2. element of the learning process” [4].

lu.E. Khokhlov defines the model as a real abstract concept in any form (for example,
mathematical, physical, symbolic, graphic or descriptive), which allows to present certain aspects of
reality and get answers to the studied questions [5].

A.N. Dakhin emphasizes that “as a research tool, the model should be accessible and
accessible for relations, signs, facts, relationships, analysis and conclusions in a particular field of
knowledge in a simple and visual form” [6].
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The model in the logic and methodology of science — the equivalent, scheme, structure,
symbolic system, the formation of human culture, conceptual theoretical structures of a particular
fragment of natural or social reality. This alternative serves to expand the knowledge of the original,
ie pedagogical monitoring, its design, modification or management [7].

The model should be focused on the implementation of the ideas embedded in it. In this
regard, the researcher M. Vartofsky concluded: “On the one hand, the model is the realization of the
idea, and on the other hand, it is a dynamic tool for the realization of the idea” [8].

“There is the following classification of models in the scientific literature: physical (similar in
nature to the original); material-mathematical (their physical nature differs from the prototype, but
the original may have a mathematical description of the behavior); logical-semiotic (composed of
special symbols, symbols and structural diagrams)” [9].

We believe that the model should be conceptually important, acting as a link that combines
deductive laws with facts. This is the most important dimension of modeling [10].

The concept of “model” is closely related to the concept of “modeling”, which means the
process of creating a model. Researching the work of modeling in education, V.M. Ananishnev
divides analytical models of the educational process into five groups [1, p. 72].

Modeling as a universal form of cognition is used in the study and transformation of
phenomena in any field of activity, it is the most common method of studying objects of various
natures, including objects of complex social systems. In modern pedagogy, the term “model” is
defined both as a system and an artificial model, as an alternative to a natural or social phenomenon
[11].

In the process of modeling there is an interaction of four “participants”: 1) the subject as the
initiator of modeling and / or user of its results; 2) the original object in which the modeling
problem operates, and this is the system that the entity intends to build and / or want to use in the
future; 3) a model as an image of a real phenomenon; 4) the environment in which all participants in
the modeling process are located and interact.

Modeling in pedagogy is the creation of models, copies of pedagogical materials, phenomena
and processes. Used for graphic representation of the studied pedagogical systems. A “model” is
defined here as a system of objects or symbols that derive some of the basic properties of the
original, which can be replaced by a study.

The model provides for a significant simplification of the original, which makes it much
easier to study it. The modeling method has three aspects:

- epistemological, ie the representation of the visual form and content of the object by its
substitute model,

- logical, ie a set of operations and methods of thinking, conclusions that determine the
relationship between the model and the original,

- functional, ie the role of the model in data collection, systematization and interpretation,
which determines its heuristic function [12].

Research methods

The methods of scientific and pedagogical research used by us during the practical experiment
in the formation of pedagogical creativity of future teachers of computer science are
methodological, theoretical and didactic. In the experimental experiment we used the following
methods to determine the independent and dependent variables: theoretical; questionnaire-
diagnostic; Methods of mathematical statistics.

Despite the different interpretations, when defining the concept of the model, many authors
note the following features:

- modeling and reproduction of the object, process under study;

- ability to replace a recognizable object, process;
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- ability to provide new information (new knowledge about the object); availability of specific
conditions and rules for modeling and transition from model information to object information.

It is necessary to strike a balance between traditional and innovative learning technologies in
education. The inclusion of a creative component in the learning process should not harm traditional
teaching methods, whose role in the formation of knowledge, skills and abilities is indisputable.

Improving the quality of vocational education is a topical issue not only for Kazakhstan but
also for the world community. It should be noted that the solution to this problem depends on the
modernization of the content of education, first of all, the system of higher professional education.
This is due to the fact that qualified, competent specialists in the field of education must provide
teachers who are able to adapt to the rapidly changing requirements of today, ready for dialogue and
cooperation, ready to make responsible decisions in pedagogical activities.

Creative learners can be developed only through practical activities by involving them in the
production of creative ideas. The main task of the teacher is to help students understand this activity
and control it. This can only be done through the use of certain methods and skills related to a
particular type of activity, but there are universal features of creative activity that need to be
introduced to learners.

In the study of the formation of pedagogical creativity of future teachers of computer science,
the method of modeling was chosen as one of the research methods. The structural and content
model of the formation of pedagogical creativity of future teachers of computer science is
considered as a whole system divided into several sections, components, subsystems.

The methodology of formation of pedagogical creativity of future teachers of computer
science includes traditional lectures, lectures based on the idea of the problematic nature of
teaching, consulting lessons, etc. was implemented. This was achieved, first of all, in achieving the
goals of studying the content of theoretical knowledge, the formation of motivation, the formation
of pedagogical creativity of future teachers of computer science. In the formation of pedagogical
creativity of future teachers of computer science is important to stimulate pedagogical creativity,
including diagnostic, emotional, perceptual-group, action components.

Comparative analysis of models for the formation of pedagogical creativity of future teachers
of informatics involves examining and contrasting different approaches, strategies, and
methodologies aimed at fostering creative teaching skills among prospective computer science
teachers.

Models for Pedagogical Creativity Formation

a. Divergent Thinking Model:

This model emphasizes fostering divergent thinking skills through brainstorming, ideation,
and problem-solving exercises. It encourages teachers to explore a variety of teaching methods,
approaches, and technological tools to engage students creatively.

b. Design Thinking Model:

Design thinking involves a human-centered approach to problem-solving, emphasizing
empathy, ideation, prototyping, and testing. Future informatics teachers learn to design innovative
and student-centric learning experiences through this approach.

c. Project-Based Learning Model:

Project-based learning encourages teachers to design and facilitate hands-on projects that
address real-world problems. It promotes interdisciplinary thinking, collaboration, and the
integration of technology in creative ways.

d. Flipped Classroom Model:

The flipped classroom model involves reversing traditional teaching methods. Future teachers
create interactive, technology-based resources for students to learn independently outside of class,
allowing in-class time for collaborative activities, discussions, and creative projects.

e. Inquiry-Based Learning Model:
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Inquiry-based learning focuses on student-driven exploration and investigation. Future
teachers develop skills to guide students in asking questions, conducting research, and creatively
solving problems related to informatics.

Compare and contrast the selected models based on various parameters:

a. Theoretical Foundation:

Examine the theoretical underpinnings of each model. How do they align with educational
psychology and creativity theories?

b. Emphasis on Creativity:

Evaluate how each model prioritizes the development of pedagogical creativity. Which
aspects of creativity do they target (e.g., originality, flexibility, elaboration)?

c. Integration of Informatics:

Analyze how well each model integrates informatics concepts and technologies. Do they
effectively leverage technological tools for creative teaching?

d. Teacher Role and Training:

Consider the role of future teachers in each model. How are they prepared and trained to
implement these models effectively? Do they require specialized training in technology integration?

e. Student Engagement:

Examine how the models promote student engagement in the informatics learning process. Do
they encourage active participation, critical thinking, and problem-solving?

f. Assessment and Evaluation:

Discuss how each model addresses the assessment of creative teaching skills. How do they
measure the success of pedagogical creativity formation?

Results

The target component of the model includes a system of goals and objectives for the
formation of pedagogical creativity of future teachers of computer science. It forms a component
system and acts as a manager for other components; serves as a determining factor in the
development of their content. As a result of creating a structural and content model, we have
identified the goal of forming the pedagogical creativity of future teachers of computer science.

Motivational component provides for the formation of sustainable motives for future teachers
in connection with the formation of pedagogical creativity (perception of pedagogical creativity in
terms of individual psychological qualities; ability to show creativity in problem situations, the
desire to act).

Motivation is the process of initiating and strengthening goal-based action. Motivational
actions include taking on the task, physical and mental exertion, overcoming difficulties and
achieving success [13].

Creating positive motivation for future teachers of computer science to form pedagogical
creativity is a very difficult task. It is necessary to create positive motives for students, because the
success of their formation of pedagogical creativity often depends on it. This is reflected in the
principle of consciousness and activity of students. In this sense, consciousness is reflected in the
positive attitude and interest of students in the formation of pedagogical creativity, and their activity
is the presence of a goal (according to the psychological theory of action, the goal is formed when
there is a motive that is “established need”).

In the formation of pedagogical creativity, there are often two types of motivation - internal
and external. Intrinsic motivation — motivation or inner desires that are satisfied as a result of the
task. Externally motivated after we solve the problem

Cognitive component — involves the formation of psychological, pedagogical, social,
cognitive knowledge necessary for the formation of pedagogical creativity of future teachers of
computer science.
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Cognitive component is the result of the process of cognitive activity. The content of the
cognitive component in the structural-content model of formation of pedagogical creativity of future
teachers of computer science determines the need for his professional knowledge in this area,
knowledge of creativity, pedagogical creativity and its components and ways to express
pedagogical creativity in professional activity. Evaluation-effective parameters, including criteria
and indicators of the level of readiness, in particular, its cognitive component, are important in
revealing the features of the formation of the cognitive component. The cognitive component in the
formation of pedagogical creativity of future teachers of computer science combines indicators that
characterize the overall level of formation of pedagogical creativity.

The purpose of the structural and content model of the formation of pedagogical creativity of
future teachers of computer science, methodological principles and principles of formation of
pedagogical creativity, structural components and pedagogical creativity, the content of pedagogical
creativity, the formation of pedagogical creativity.

Let's consider criteria and indicators of formation of pedagogical creativity. The research does
not specify the uniformly accepted definitions of “measurement” and “indicator”. According to Il
Monakhov, “dimension” is a sign on the basis of which a true pedagogical phenomenon, quality or
process can be compared and evaluated with a standard [14].

According to Taubayeva Sh.T. control, implementation of the established amount of
knowledge, skills, abilities, behavior, formed in the practice of the student [1, p. 142].

In this sense, the measurement is the qualities, properties, characteristics that indicate the state
of the object of study. Indicators - quantitative and qualitative characteristics of each quality,
properties, formation of the sign of the object of study (Table 1). This is a measure of the formation
of the criterion.

Table 1 — Criteria and indicators for the formation of pedagogical creativity of future
teachers of computer science

Component Dimensions Indicators
Motivational Interest of future computer | professional motives and their dominance, levels of
science teachers in | development of learning motivation;
pedagogical activity, | The ratio of motivation to success, motivation of
professional growth, | students to learn and adapt;
formation of pedagogical | interest in the formation and development of
creativity pedagogical creativity;
Cognitive Knowledge of pedagogical | knowledge of the essence, content and components
creativity of future computer | of pedagogical creativity;
science teachers knowledge of methods of formation of pedagogical
creativity.
Effective Realization of pedagogical | self-actualization of the person;
creativity Creativity of students in solving pedagogical
situations;
make new decisions on issues arising in the
pedagogical process;

One of the most important scientific issues is to determine the criteria for the formation of
pedagogical creativity of future teachers of computer science. The identified criteria allow to draw

conclusions about the predicted, positive achievements of pedagogical activities.

Basic requirements for the criteria [15]:

- the criteria are adequate to the phenomenon they are measuring;
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- Criteria must describe the relationship between them and learning outcomes in accordance
with the didactic objectives;

- Criteria are expressed in terms that can be applied to quantitative analysis; criteria provide
relative simplicity of measurement, ease of calculation, accessibility and convenience of use;

- Criteria allow to assess the quality of knowledge, business and skills, learning outcomes, as
well as the creative work of students.

The study of theoretical and practical results of consideration of the problem of formation of
pedagogical creativity of future teachers of computer science became the basis for distinguishing
three levels of this problem (high, medium and low):

1. Low level - low interest in creativity, pedagogical creativity. Little effort to be creative.
Low level of education in terms of pedagogical creativity. They do not pay attention to the
importance of pedagogical creativity for the future teacher. Not active in group activities. Difficult
to make decisions on their own. Low pedagogical creativity in critical situations. Does not seek to
analyze his actions in terms of creativity, low self-esteem.

2. Intermediate level — they have an interest in pedagogical creativity. Strives to be creative,
but there are shortcomings in understanding its meaning and social significance. Knows the types of
creativity. He also knows what a creative teacher does. However, the ability to demonstrate the
concepts they know in everyday practice is moderate. He has a good knowledge of practical skills
in this area, but his normal presentation requires additions. Their self-confidence is average, so they
can't significantly influence other members of the group. Has a strong desire to make their own
decisions. Can also be active in a group. And in group activities it is not so noticeable. Although he
understands his own actions, he relies on the help of others in the analysis and evaluation.

3. High level — a clear interest in pedagogical creativity. He understands that this is due to the
needs of society, the social order. Can directly influence the group, knows his friends early. Shows
courage and energy in critical hours. | tend to come up with new ideas, to express my ideas in
convincing sentences. He is fully responsible for his actions, independently analyzes and evaluates
them.

Having considered the proposed models in other scientific works that studied pedagogical
creativity, we clarified the difference of our model. If creative pedagogy was developed in previous
works, etc. e. the problem of the creativity of the pedagogical process is proposed in our prepared
model in accordance with the combination of the teacher's creativity with pedagogical knowledge
and skills.

The following levels of pedagogical modeling can be distinguished: conceptual modeling
(development of a conceptual model of a new type of management of the educational institution, a
model of development of personality traits of the student in the pedagogical process, etc.); system
modeling (development of a system of interconnected models of different pedagogical objects) In
the process of modeling, the system approach provides a chain of many facts about the pedagogical
phenomenon obtained by traditional means using different models into a single whole, describing
the complexity of the object under study; procedural modeling (creation of dynamics of models
reflecting the logic of development of the studied object); praxiological modeling (model of
practical results of the teacher’s activity or its interaction).

Discussions

The indicator of the higher education effectiveness is internationalization of it and the fact
that higher education institutions are reflected in world rankings. During the implementation of the
program for 2016-2019, the share of foreign students in higher education increased to 4%.
Kazakhstan's higher education institutions were first recognized by the Times Higher Education
rating publication. The number of Kazakhstani universities marked in the QS WUR rating has
reached 10. However, according to the WEF GPI-2019 “Graduate Skills” indicator in higher
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education, Kazakhstan ranks 95th out of 141 countries. The survey showed that 70% of employers
are dissatisfied with their skills. At the same time, employment of graduates of colleges and higher
education institutions is monitored on the basis of statistics and does not provide feedback from
graduates. The quality of higher education influences the outflow of students to foreign higher
education institutions. Over the past 7 years, the number of students going abroad in Kazakhstan
has doubled. More than 100 thousand Kazakhstanis study in 130 countries around the world.

To address these problems, it is necessary to develop a common approach to vocational
guidance, training and involvement of employers in the process of internationalization of vocational
education.

In this regard, it is important to involve stakeholders in education. The first mention of the
concept of “interest of the parties” was in the speeches of R. Stewart, N. Adlen and M. Docher in
1963, who used the old Scottish term “stakeholder” in the sense of “legitimate claimant to anything
of value”. Later, E.Freeman [16] in his monograph “Strategic Management: Stakeholder
Approach” (1984) proposed the theory of stakeholders. The interest (benefit) of the external and
internal environment plays an important role in the English language data. Stakeholders are those
who are interested in the success of a project, system, or organization, such as a company employee
or the parent of a school child, and so on. Abroad, in general, standards for interaction with
stakeholders have been developed. The most popular stakeholder interaction standard
(AA1000SES) developed by the Account Ability Institute. Accordingly, the basis for interaction
with stakeholders should be three principles:

1) materiality - the organization must know what its stakeholders are, as well as how
important its interests and the interests of stakeholders are to it;

2) completeness - the organization is required to understand the views, needs, threats and
expected results of activities, as well as their views on issues important to them;

3) response - the organization must consistently respond to significant issues facing
stakeholders and the organization.

Students from 5B011100, majoring in Computer Science, took part in the experiment. A total
of 102 students took part in the experiment. The control group included 52 students, the
experimental training group - 50 students.

Quantitative and qualitative analysis of the results of the control period for the formation of
pedagogical creativity of future computer science teachers shows that students have a positive
attitude towards educational and professional activities. In terms of the development of the
motivational component, the high rate in the experimental group reached 48% (24 people), and in
the control group this figure was 28% (15 people).

An analysis of the level of formation of the structural components of pedagogical creativity of
future computer science teachers before and after the experiment led to the conclusion that the use
of creative teaching technologies focused on the individual has a positive effect on the effective
level of what is desired. problem.

The indicators of all structural components in the experimental group (the high level of
formation of pedagogical creativity of future computer science teachers increased by 34%, the low
level decreased by 21%) are higher than the indicators of the control group.

Conclusion

The results obtained during practical and experimental work allowed us to draw the following
conclusions:

- the above structural and content model and methodological systematic work on its
implementation make it possible to effectively organize the formation of pedagogical creativity of
future computer science teachers;
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- it is possible to increase the level of formation of pedagogical creativity of future computer
science teachers within the framework of a special methodology;

- the introduction of methods for the formation of pedagogical creativity of future computer
science teachers into pedagogical practice influences the achievement of positive results in the
development of the personality of the future creative teacher, in addition to the formation of the
creativity being studied.

In short, the results of practical and pedagogical work prove the correctness of our direction
and the consistency of our structural and content model and the research results. Thus, we can
conclude that the hypothesis of our study was confirmed. The methodological system, implemented
with the aim of shaping the pedagogical creativity of future computer science teachers, has shown
its effectiveness in shaping the pedagogical creativity of students. Positive changes have occurred in
the formation of pedagogical creativity.In conclusion, it should be noted that the pedagogical
creativity formation of future teachers of computer science is the main, integrated quality of
professionals who are interested in professional activity, striving for self-improvement, training and
quick decision-making, adapting to new aspects and conditions of forced professional activity.
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