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Abstract. The article is devoted to the prospects of teaching using a practice-
oriented approach to the study of smart technologies in the preparation of future
computer science teachers. Currently, the trend of production development,
changes in society, technical and technological progress require new results
from the higher education system. Therefore, the issue of professionally trained,
competent specialists ready to find solutions to the problems they will face
in the future is considered one of the most pressing tasks facing universities.
The relevance of the research lies in the analysis of the results of scientific
empirical research conducted using a practice-oriented method of training
future specialists in universities. The practice-oriented method of training
provides stages of interaction with all subjects of the educational process, joint
solution of educational tasks, and modeling of situations. A distinctive feature
of this method from others is not only the practical development of tasks, but
also their correlation with real life and focus on solving problems. During the
study and generalization of scientific literature, the results of research aimed
at studying such fields of knowledge as computer science, design and teaching
programming technologies using a practice-oriented approach were obtained.
The PRISMA method was applied to scientific research that was received by
filtering information from the database. Based on the collected data, an analysis
of the information and the methods used was carried out, as well as the methods
and techniques that were used in accordance with the subject of the study were
analyzed. The study showed that the use of a practice-oriented approach makes
it possible to get better results in the training of future specialists.
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Introduction

When teaching and implementing an educational program, teachers should use several
methods and technologies and even in some cases require a change in teaching approaches. It is
explained by the fact that some traditional approaches do not correspond to the subject in which
they are conducted, to the students who participate. Correctly chosen methods will undoubtedly
give positive results, so the methods that will be chosen depending on the characteristics and
needs of each course will also be different. Depending on the course material being studied, the
choice of effective teaching methods and its practical application give positive results. Today's
students use more visual aids than previous generations. This is due to the fact that accessibility
and the development of technologies in the modern field of education not only cover the
theoretical form, but also give students the opportunity to try practical tasks themselves. Thus,
teachers can experimentally use relevant educational resources.

Teaching "Smart technologies” to future computer science teachers has its own specifics.
Smart technologies act as an object of learning, as well as a tool of subject and pedagogical
activity. Whereas to learn smart technologies gives future specialists the possibility not only to
explore one subject, but also to participate in various competitions and projects in the upcoming
work, to understand the content of computer science courses, to apply new technologies in the
professional activities of educational institutions. Recently, the inclusion of the word "smart" in
technology has become a trend, and also attracts people. this is due to the fact that if you add
the word "smart" rather than a simple type, this word will leave associations of devices with
their compact, responsive, convenient and other properties. Therefore, a future teacher should
be a specialist who is able not only to have knowledge in the field of computer science, but
also to solve maximum tasks. The application of a practice-oriented teaching in the training of
specialists in higher education institutions creates conditions for solving, understanding and
applying problems that they may face in the future [1].

The practice-oriented teaching method consists in the formation of practical skills in students
and the assimilation of the curriculum by performing specific practical tasks and exercises [2].
A number of prerequisites for a practice-oriented teaching method can be put forward. They
are: interaction with the subjects of the learning stages, data exchange with each other, mutual
solution of tasks, modeling situations, active participation in the academic environment and
cooperation in solving problems. A distinctive feature of this method from others is not only
the practical development of tasks, but also their correlation with real life and orientation to
solving certain tasks. That is, to coach future employees in such a technique that they can figure
out to questions that will arise in the future [12].

Methodology

To determine the prospects of a practice-oriented approach to teaching at universities,
the results of an empirical study were considered, in which a practice-oriented approach to
teaching subjects was applied. Based on research papers, publications have been obtained over
the past ten years, that is, from 2013 to 2023. The main data was viewed from the Scopus,
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WoS and Google Scholar databases. In the order of keywords, the phrases "practice oriented
approach” or "practice based learning” were used to find relevant publications. At that time,
publications issued in connection with the application of the generalizing practice-oriented
method were received from all three databases. The largest number of publications found,
as shown in the figure 1, was in the Web of Science database. But since all the publications
found do not correspond to the topic of our research, filters were created for articles on special
restrictions and criteria. At this stage, only the Scopus and WoS databases were used. Repeated
searches were made with the limits specified in the table 1. The reason for this is the study was
reviewed according to the necessary area and according to the own standard of the educational
systems in Kazakhstan. In Kazakhstan, future specialists can study at universities, colleges,
institutes, etc. Enrollment in higher education institutions in Kazakhstan is possible only at the
age of 17 (in some cases 16), graduates with secondary education, i.e. graduates of grades 11
(12) or special educational institutions (colleges). And college is considered an environment of
secondary vocational or special education. At this time, future specialists study special courses
and subjects to become professionals in their field. Therefore, during the literary review,
experimental studies conducted in higher educational institutions were obtained. The PRISMA
method was used to select articles. Figure 2 shows the process of selecting articles based on
the PRISMA proposal. The Excel program was used for the selection of articles. With the help
of Excel, efforts were undertaken to eliminate duplicate articles, designate special signs and
distinctive features, records, etc. Articles that did not correspond to each stage were excluded.
Out of 209 articles, the results of 8 articles were tabulated.

Figure 1. Results of Scopus, WoS and Google Scholar databases
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Table 1
Marks taken into account when choosing articles

Selection of the necessary articles according to the criterion Marks

University students +

College students -

School students -
Medical students -

Foreign language learners -

Research conducted as part of the course +

Practices in the organization -

Subjects studied by students in the field of ICT, programming +

Engineering students

" Numbers identified through databases

Scopus (n=46)
WoS (n=163)
Total (n=209)

l

Records screened (n =173)

A

Full-text articles downloaded (n = 26)
I
Articles assessed for eligibility (n =22)
!

L Studies included in review (n =8) ’

Figure 2. PRISMA flowchart with guidelines
Discussion

Although the number of articles originally released using the practice-oriented method is
much larger, it can be seen in Figure 1 that the number of articles released during the creation
of the filter by setting a limit is small. Figure 3 shows that the practice-oriented method was
applied in different directions. While most of the papers published using the practice-oriented
method in the Scopus database were in the Social Science direction, the second most common
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was the Computer Science direction. Accordingly, the Education, Educational Research direction
in the Web of Science database switched to the top spot for posting content about the use of the
practice-oriented technique. In both databases (Scopus - 10.5%, Web of Science - 9.2%), it is
clear that the studies written in the direction of Computer Science are equal.

Other (8.6%) \
\

Decision Scienc... (1.2%)
Psychology (3.1%)
Mathematics (3.5%)
Health Professi... (3.9%)
Business, Manag... (5.1%)

Engineering (8.29) /'-/
Arts and Humani... (8.2%) g

Medicine (8.6%) COmputer Scienc... (10.5%)

~~ Social Sciences... (39.3%)

a. Scopus

Education Educational Research
443%

Education Scientific Disciplines
129%

b. Web of Science

Figure 3. Published documents on the branch of knowledge in Scopus and Web of Science

Table 2
Systematic review of the course content based on the PRISMA criteria
Author & year Program type | Sample | Control Checklist item Type of

size group evaluation

Aguilar -Gonzalez, A, bachelor 16 + Experimental and Students’

Lozoya, C. etal.,, 2017, control projects. Using feedback

[3]. projects to solve real
practical problems
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L. H. Gonzalez-Guerra bachelor 758 No control group. 21 Subject
and, [4]. groups in 4 different assessment
courses during two
semesters
Goldberg Mary R, Masters and 7 No control group. Pre - and post
Pearlman Jonathan PhD Students had multiple | -assessment,
L., 2013, [5]. disciplines in Mid - point
background interviews
Chandrasekaran, S., bachelor Not given No control group. Subject
Stojcevski, A, et al,, 1st year and senior assessment
2013, [6]. year undergraduate
engineering students.
Varsha T. Lokare, bachelor 75 No control group. Pre - and post
Prakash M. Jadhav, Students were variety -assessment
Snehal S. Patil, 2018, of engineering
[7]. departments.
Block, B. M., Haus, B., bachelor 13 No control group. Subject
Anton Stenken, Torge Resalts not given assessment
von Geyso, 2020, [8].
A. Bosovi¢, A. Merzi¢ bachelor 25 No control group. Only Subject
and M. Musi¢, program students assessment
2021[9]. analysis
Liu, Z., Alimbekov, A, bachelor 112 Experimental and Pre - and post
etal, 2023 [10] control projects. -assessment
Pettersen, 1. B., Amo, bachelor 99 No control group. Pre - and post
B.W, 2018 [11] Students were variety | -assessment
of engineering
department.

In table 3 of the above literature, a quantitative and qualitative analysis was conducted in 6
research papers. In addition, [3], [9] the researchers stated in their work that the quantitative
assessment is small and it was difficult to do. All the sources discussed above indicate that
studies conducted using the practice-oriented method have received positive results. During
the selection of literature, experimental works were obtained on the use of a practical method
in teaching programming languages, design, Smart Grid, VR training.

Results

Aguilar-Gonzalez and co-authors used in their project work specific projects for students
performing the functional duties of clients. Such interdisciplinary projects allowed students to
create specific tasks in the form of practice and assimilate knowledge. Another important aspect
was the feedback from students. Students showed interest in learning by performing practical
tasks during the development and execution of practical tasks. Students performing practical
tasks with a group, providing work through the development of the project actively involves
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them during the educational journey and increases motivation for a deeper study of theoretical
material. This is evidenced by the work of Goldberg Mary R. and co-authors. In addition, it was
the only research work that included undergraduates and doctoral students (Table 3). Faced
with practical tasks that need to be completed in practical classes, students begin to grasp the
significance of the theoretical concepts, transmitted knowledge and understand how to apply
theory in practice [13].

One of the most important features of practice-oriented learning in teaching Smart
technologies is the interdisciplinarity of knowledge gained in the learning process. This happens
because in the technological process of learning smart technologies, there is interaction with
[oT, artificial intelligence, Arduino, Databases and etc.

A practice-oriented approach to learning means the formation of professional skills of
students through active participation in practical activities. During the process of instruction,
problem methods, analysis of specific situations, project training, project development in a
team, work on solving tasks for solving specific tasks can be used. Thus, the method aimed at
performing practical tasks forms a structural picture of the acquired knowledge and skills.

Conclusion

This study comprehensively examined the practice-oriented method and its use in various
courses. The practice-oriented approach allows students to develop specific skills and
competencies necessary to work on the course. The use of a practice-oriented method in
teaching smart technologies contributes to the formation of practical skills among students, as
well as the development of the ability to solve specific tasks using modern technologies. This
is evidenced by a review of research papers. These skills create the conditions for performing
any task. The approach to learning, focused on the practical application of tasks, contributes
to the development of students’ systemic thinking, cooperation in groups and individual work,
and the ability to work in pairs when solving various tasks. This approach also promotes the
development of independence, analytical skills to identify problems, and stimulates activity and
creativity.

The application of a practice-oriented approach in teaching intelligent technologies allows
the future holder of a specialist diploma not only to study the theoretical aspects of this field,
but also to apply the knowledge gained in practice, which makes them ready for the challenges
of the modern world and innovative technologies.
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A.K. Jinga6ek, M.A. Epmaran6eTtoBa
JLH. I'ymunes amoiHdarsl Eypa3usi yammeolk yHugepcumemi, AcmaHa, Kazakcmau

CMapT TEXHOJIOTHSJIap/bl OKITYAA TKipHGere 6arpITTa/IFaH TICI/IAI KOJIZaHY
nepcneKTUBaJIaphbI: XKyHeJti oty

Anpgarna. Makana 6oJamiak MHopMaTHKa MYFaliMAepiH Jasipjayaa smart TeXHOJIOTUsIAp/bl
3epTTey/ie ToKipubere 6aFbITTAJFAH 9IiCTi KOJIZJaHA OTBIPBIIN OKbITY MepCleKTHBaJapblHA apHAJFaH.
Kasipri yakpITTa eHJipiCTiH JaMy TeHAeHLUsIapbl, KOFaMJAaFbl ©3repicTep, TEXHUKAJIbIK KoHe
TEXHOJIOTUSIJIBIK, ITPOTPecc KOoFaphbl 6ij1iM Gepy »KyHeciHEH camasibl KaHA HOTWIKeJIep/i Tajam eTeji.
CoHbIKTaH 6oJlallakKTa Ke3JleceTiH Macesiesiepre GeiliM kaci6u madbiHJanFaH, 6iniMAl MaMaHap
TypaJibl Macesie YHUBEPCUTETTEDP alblH/AA TYpFaH MaHbI3[bl MiHAEeTTepAiH 6ipi 60JbIN caHaIaAbI.
3epTTeyaiH 63eKTisiri »Kofapbl 0Ky OpbIHAAPbIHAA 60JAlAK, KaApJap/bl JaspJay/blH Taxipubere
OGaFbITTa/IFaH oJiCiH KoJJaHa OTBIPbIN JKYPri3ijireH FbIJABIMU 3MIUPUKAJIBIK 3epTTeyaAep/iH
HOTHXKeJIepiH TajajayfaH Typaabl. Taxipubere OaFbITTaJfaH OKBITY JJiCiH KoJsjaaHy, 6iniM 6Gepy
npolieciHiH 6apabIK CyObeKTisiepiMeH 63apa apeKeTTecy Ke3eH/JepiH, OKy MiHJeTTepiH GipJiecin memyai,
*KaFmanuapabl MoJiesibJeyai KaMmTaMachis eTefi. bys oaficTiH 6ackasapaaH alphIKiia epekIesiri -
TallCcblpMasiapAbl NPaKTHUKAJBIK TYp/e 93ipJey FaHa eMec, COHbIMEH Gipre oJiap/iblH, HaKTbl 6MipMeH
0alJIaHbICHI YKOHE MaceJiesiep/ii lelyTre 6aFbITTaNYbl. FhUIBIMU 971e0HeTTEPAl 3ePTTEY KoHE Kyhesey
GapbIChIHJa KeJsieci cananapja: WHboOpMaTHKa, OaFjapJiamalnay TiJiJIepiH OKbITY, AU3auH CUSKTbI
aKMapaTThIK TEXHOJIOTHSJIAPFA HeTi3/lesireH 6arbITTap 60WBIHINA MPAaKTUKAaFa OAFbITTAIFAH 9ficTepAi
KOJIJAHBII KyprisiireH 3eprreyiep aiablHAbl. PRISMA agici JepeKKopZaH Cy3y apKblabl aJblHFaH
FBLJIBIMU 3epTTey/Iepre KOJJAaHbLIbI. AJTBIHFAH MaJIiMeTTep O0MbIHINIA aKMAPATThIK TaJAAy XKYprisiazii,
COHBbIMEH KaTap 3epTTey TaKbIpbIOblHA COMKEeC KOJIAAHBbLIATBIH 9JiCTEp MeH TocCilAep TalAaH[bl
3epTTey HOTHXKeJIepi TaKiprbere GaFbITTAJIFAH d/IiCTi KOJIZIJAHY 60J1alllaK MaMaHAap YIIiH alTapJIbIKTal
»KaKChl HOTKe OepeTiHiH KepceTTi.

TyiiH ce3aep: Toxipubere OGaFbITTAJIFAH TACiJ, KOFapFbl OKy OpPHBI, smart TeXHOJIOTHSJIAp,
MHbOpMaTHKa.

A.K. linpa6ek, M.A. Epmaran6eToBa
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

IlepcieKTUBBI MCNI0/Ib30BaHUA NPAKTUKO-OPMEHTUPOBAHHOTIO MOAX0AA B 06y4YeHHH smart
TEXHOJIOTUAM: CHCTeMaTU4YeCKU 0630p

AnHoTanusA. CTaTbsl NMOCBsLeHa IepclleKTHBaM NpenojaBaHUs C UCIO0Jb30BaHUMEM NPAKTHKO-
OPHEHTHUPOBAHHOTO NMOAXOAA K M3YyYEeHMIO smart TeXHOJOTUHM NpHU MOATOTOBKe OYAYIIMX y4uTesel
uHpopMaTHKHU. B HacTosillee BpeMsl TeHAEHLUs1 pa3BUTHUs NPOU3BOJACTBA, U3MEHEHUsI B OOLIECTBeE,
TeXHUYECKUH U TeXHOJIOTHYeCKUH mporpecc TpeGYyHT OT CUCTeMbl BbICIIETO 06pa30BaHUSA HOBBIX
pe3yJbTaToB, IO3TOMY BOIIPOC 0 Npo¢decCHOHaIbHO NOATOTOBIEHHbBIX, KOMIIETEHTHbIX CEeLUaINCTaX,
TOTOBBIX K IIOUCKY pellleHHUd Npo6JsieM, C KOTOPbIMU OHU CTOJIKHYTCA B OyAyllieM, CYUTAETCA O4HOMU
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Y3 BaXKHEHMIINX 3aJja4, CTOAILUX llepe]] YHUBepCUTeTaMU. AKTYaJbHOCTb UCC/Ie0BaHUS 3aKJIH04aeTCs
B aHaJIM3e pe3yJbTaTOB HAyYHBIX IMIUPUYECKUX HUCCIeLOBaHUM, IPOBEJIEHHBIX C UCII0Jb30BaHUEM
IpPaKTUKO-OPUEHTUPOBAHHOTO MeTOJa MOATrOTOBKM OyAYyLIUX CIELUaTUCTOB B By3aX. [IpuMeHss
IIPaKTUKO-OPUEHTHUPOBAHHBIN MeTO/, 00y4yeHHUs, OH 06eclieyrBaeT 3Talbl B3aMMOJEeNCTBUS CO BCEMU
cy6beKTaMH 06pa3oBaTeJIbHOTO MpPOIlecca, COBMECTHOE pelleHHe Y4eOHBIX 3ajay, MOoJeJMpOBaHUe
cutyayuil. OTIMYUTETbHON 0COOGEHHOCTBIO 3TOT0 METOAA OT APYTHX SIBJISETCS HE TOJIBKO IPaKTUYeCKas
pa3paboTKa3aiay, HO U UX COOTHECEHHE C pea/IbHOM KU3HbIO M HAllpaBJeHHOCThIO Ha pellleHHe 3a4a4. B
XOJZle U3y4YeHHsl U CUCTeMaTHU3al 1 HayYHO! JINTepaTyphl ObLJIU 10JydeHbl pe3yJbTaThl UCCJIeL0BaHMUS,
IIpOBeJIEHHBIX B TAaKHUX 00/1aCTAX KaK: UHQOpPMATHKa, IpenojaBaHre I3bIKOB IPOrpaMMHUPOBaHUA U
JIM3aliH Ha OCHOBe HHPOPMALMOHHBIX TEXHOJOTUH C UCIIOIb30BAaHUEM NMPAKTUKO-OPUEHTHPOBAHHOIO
MeTtoga. MeTtog PRISMA npumeHsjicst K HAyYHbIM HMCC/Ie0BaHUSAM, IOJYYEHHBIM yTeM GUIbTPaALUU
U3 6a3bl JaHHbIX. [l0 MOJy4YeHHBIM JaHHbIM Obl1 NpoBejeH WHGOPMALMOHHBIM aHa/IU3, a TaKxe
IIpOaHaJU3MPOBAHbI METO/bI U IIPUEMBI, UCII0JIb3yeMble B COOTBETCTBHUU C IIpeMEeTOM UCCIeJOBaHHUS.
PesynbTaThl HCCIeLOBaHUSA NOKa3ay, YTO UCIOJb30BaHUE NPAKTUKO-OPUEHTHUPOBAHHOIO MeETO/a
JlaeT 3HaYMTeJbHO BbICOKHE pe3yJIbTaThl JJis OyyIIUX ClIeLiUaJIUCTOB.

Kinwo4yeBble cj10Ba: NpaKTUKO-OPUEHTUPOBAHHBIM NOJXOJ, BhbICllee yyebHOe 3aBeJieHHe, smart
TeXHOJIOTMH, UHPOPMaTHKa.
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