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Abstract. Information and Communication technologies (ICT) play a significant role in the educational process
becoming a powerful tool of interaction between teachers and students; computer applications are used to present
useful teaching resources and to improve knowledge of students.

This article aims to examine the educational policy of the Republic of Kazakhstan within the framework of Information
and Communication technology implementation. In this regard, we analyze the level of computerization of schools
and universities in Kazakhstan, the teachers’ competencies, and computer literacy of population. Based on data and
information from official documents, reports, and official sources of education, we concluded that the Government of
Kazakhstan tries to create the “digital society” and to increase the quality of education using ICT.

The results of the analysis reveal that Kazakhstan make greater effort on using ICT in the education process and the
policy is aimed at increasing the number of computers in schools, opening new specialties at the universities related
to information and communication technologies, as well as enhancing computer literacy of the population. However,
due to the lack of funding and the comprehensive work on the training and retraining of teachers, the low speed of
the Internet in some regions of the country, this process needs to be improved.
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JEL Codes: 128; 121

AnpaTtna. AknapaTtTblk-KOMMYyHUKauusinblk TexHonorusinap (AKT) 6inim 6epy npoueciHae maHbi3abl pen atkapagbl
XOHe orap OKbITywWwbiap MeH OKyllblNap apacbliHAarbl ©3apa opekeTTecyhiH KyaTTbl KypanbiHa anHanyaa;
KOMMbIOTEPIIIK KOCbIMLIIAnap OKbITYAbIH Narganbl PeCypCcTapblH YCbIHY X8He CTyaeHTTepaiH GiniMiH XeTingipy yLwiH
KonaaHbinaabl.

byn makanaga KasakctaH PecnybnukacbiHbiH, aknapaTtTblK-KOMMYHUKAUMATbIK TEXHONOTMANapabl eHridy ascbliHAarbl
6inim Oepy cascatbl KkapacTbipbiiFaH. OcblifaH GannaHbicTbl Makanaga KasakcTtaHgarbl MekTentep MeH
YHUBEPCUTETTEPAI KOMMbIOTEPeHaipy AeHrewi, MmyraniMaepaiH Ky3blpeTTiniri, COHAan-aK XanblKTblH KOMMbOTEPRik
cayaTTbiNbifbl TangaHagbl. PecMu KyxaTTapaaH, ecentepaeH xaHe 6inim 6epyniH pecMu kesgepiHeH arnbiHFaH
MarniMeTTep MeH aknapaTTapfa cymeHe oTbipbin, aBToprap KasakctaH ykimeTi AKT-Hbl «UMdpriblKk KoFamabl» Kypy
X®8He 6iniM canacblH apTTbIpy YLiH KonaaHaabl AereH KopbITbiHAbIFA Kengi.

Tanpay HaTwxenepi kepceTkeHaen, KasakctaH AKT-Hbl 6inim 6epy npoueciHae KongaHysa Ken Kyl canyaa, an TUiCTi
MEeMINeKeTTIK cascaT MeKTenTepaeri KOMMbOTEeprnep CcaHblH  kebenTyre, yHuBepcuTeTTepae aknapaTTblK-
KOMMYHUKaUMANbBIK TEXHOMNOrUsinapmMeH GavinaHbICThbl XaHa MamaHAblKTapAbl allyFa, COHbIMEH KaTap XarlbIKTblH,
KOMNbIOTEPNIK cayaTTbiNbIfFbIH XeTinaipyre 6arbiTTanfad. Ananaa, kapxolnaHablpyablH XeTicneyi xeHe myranimaepai
Aaspnay MeH kanTta gasdpnay 6ombiHWA KelueHdi XymblcTapablH 6onmaybl, coHgan-ak engid kenbip anvaxkrapsiHaa
VHTepHeT XbingamablfbiHbiH TOMEHAIr cangapbliHaH Oyn npouecc ani Ae XeTingipyai kaxeT eTeni.

TywniH ce3nep: 6inim 6epy, undpnanabipy, anekTpoHabl ykimeT, AKT Ky3bipeTTinikTepi.

JEL koaTapsbl: 128; 121

AHHOTaums. WNHOpMaLMOHHbIE WM KOMMYHUKauMOHHble TexHomrorun (MKT) wurpaloT 3HauMTenbHyld ponb B
obpa3oBaTenbHOM MPOLECCE W CTaHOBATCA MOLLHbIM WHCTPYMEHTOM B3aMMOAENCTBUSA YyyuTenenh W YYEHWKOB;
KOMMNbIOTEPHBbIE MPUNOXEHUS UCMONb3YTCA ANA NPEeACTaBreHuUs NonesHbiX y4ebHbIX pecypcoB W yrydlleHus
3HaHUI yyaLmnxcs.

B paHHOM cTaTbe paccmatpuBaeTca obpasoBaTtenbHas nonutuka Pecnybnukm KasaxctaH B pamkax BHeapeHus
NHMOPMALMOHHBLIX U KOMMYHWKAUMOHHBLIX TeXHomnorvn. B cBA3M € 3TUM B cTaTbe aHanusupyeTcs YpOBEHb
KOMMblOTepM3aumy LWKoA W By30B B KasaxcTaHe, KOMMETEHTHOCTb YyuuTerneid M KOMMblOTEpHas rpPamMoOTHOCTb
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HaceneHus. OCHOBbIBasCb Ha AaHHbIX U MHMOPMaUMU K3 OdUUMEnNbHBIX AOKYMEHTOB, OTYETOB M WCTOYHMKOB
obpa3oBaHWs, aBToOpbl NPUWAN K BbiBoAy, YTO [NpaButensctBo KasaxctaHa c¢ nomowpto KT ctpemutcs cosgatb
«LnbpoBoe 06LLEeCTBOY, @ Takke MOBLICUTb KAYECTBO 0Bpa3oBaHUS.

PesynbTathl aHanusa nokassiBatoT, 4To KasaxcraH npunaraet 6onbine yeunus ansa ucnonb3osaHuns UKT B yuebHom
npouecce, a obpasoBaTernbHas MNOMMTMKA HampaBfeHa Ha YBENWMYeHWe KOnuyecTBa KOMMbIOTEPOB B LUKONAX,
OTKpPbITUE B YHMBEPCMTETaX HOBbIX CreunanbHOCTEN, CBA3aHHLIX C UHMOPMALUMOHHBIMW U KOMMYHUKaLNOHHLIMN
TEXHOMOTMAMW, a TakkKe Ha MOBbILEHWE KOMMbIOTEPHOW PaMOTHOCTU HaceneHwus. OgHako M3-3a OTCYTCTBUSA
AOCTaTO4YHOrO (PMHAHCMPOBAHMSA M KOMMMEKCHOM paboTbl MO MOArOTOBKE W MEeperogroToBke yyuTernew, HWU3KOW
CKOPOCTU VIHTepHeTa B HEKOTOPbIX PermoHax cTpaHbl 3TOT Npouecc Bee ele TpebyeT gopaboTku.

KnioueBble cnoBa: o6pa3osaHue, LndpoBm3aLms, dNeKTpoHHOe NpaBuTenscTBo, MKT-komneTeHuuu.

JEL kopgbl: 128; 121

1. INTRODUCTION

The revolutionary development of
digital technologies has changed the overall
view of the quality of human life and has
changed the priorities of socio-economic
development. The changes set the new
requirements to the educational process
and to the system of education. The main
goal of the system of education at this stage
of development is to teach the students to
acquire academic skills and knowledge
making them competent to use these
practical skills in everyday life and this
approach leads to the formation of
functional literacy of students.

In this context the use of ICT provides
the building up of high-quality information
and educational environment to solve
complex tasks, and consequently this will
result in increased demands to the
professional competencies of teachers.
These skills of any teacher as an adequate
level of digital literacy and knowledge to use
ICT will increase the level of thinking and
involvement of students and will develop
creative and individual competencies. The
students will not only demonstrate their
knowledge, but they will be able deal with

current  and upcoming technological
challenges.

The most used ICT devices in the
educational process are as follows:
computers, tablets, interactive multimedia
devices, electronic textbooks and

multimedia tools, video-audio equipment,
online educational resources etc. Thus, ICT
equipment can not only complement
education, but also enrich and transform it
for better (UNESCO, 2003). However, if the
necessary educational environment is not
created and effective tasks for using ICTs
are not formulated, then the ICT presence
will not be able to affect he students’ quality
of education.

As a matter of fact, it is important to
consider all the aspects for high-quality
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implementation of informatization process in
the educational system and e-learning.
Government measures to introduce ICT into
the educational process should include not
only the material and technical provision of
schools and the building of an appropriate
infrastructure, but in addition to above-
mentioned - the availability of an adequate
competencies of teachers and the
necessary educational content and teaching
methods.

The main aim of this research is the
current situation of informatization of the
educational system of the Republic of
Kazakhstan and the challenges of this
program implementation Therefore, the
paper is going to answer for the following
questions:

1) How does the Government of
Kazakhstan deal with Information and
Communication technologies in educational
system?

2) To what extent does
implementation of ICT impact on the quality
of education?

2. MATERIALS AND METHODS

The method of this study is
comparative analysis in the field of
informatization of the system of education of
Kazakhstan. For this reason to conduct this
analysis of informatization of the
educational system of Kazakhstan the
official documents were studied: the State
Program of Informatization of Secondary
Education System (1997), the Concept of
Informatization of System the Education of
the Republic of Kazakhstan for 2002-2004
years, the State Program of Education
Development for 2005-2010 vyears, the
State Program of Science and Education
Development for 2020-2025 years, OECD
Country Review: Effectiveness of
Resources use in schools of Kazakhstan
(2015), National reports of development
Kazakhstani system of education, and also
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the articles concerning the digitalization of
educational system of Kazakhstan.

3. RESULTS

The results of this analysis are
presented in logical sequence, starting from
the review of the state policy on the
implementation of ICT in the system of the
secondary  education; the teachers’
competencies for the use of ICT in the
process of education; the process of ICT
use in schools; and academic results of the
students. The authors also describe the
process of teacher training by higher
educational staff institutions for digital
economy and IT spheres of Kazakhstan.

3.1. GOVERNMENT POLICY OF
DIGITALIZATION OF EDUCATIONAL
SYSTEM IN KAZAKHSTAN

In 2017, the State Program “Digital
Kazakhstan” was launched, the goal of
which was to improve the quality of life of
the population and to increase the rate of
economic growth through the introduction of
digital technologies (Digital Kazakhstan,
2017). According to researchers, in this
program the special attention was paid to
the digital transformation of society, the
creation of a digital industry, infrastructure,
and the development of the social sphere,
and begins the process of deep
digitalization of the education system
(Jussupova, Bokayev, Zhussip, 2019).

The government consider the ICT as
“a main tool for building knowledge society”,
as well as an effective mechanism
promoting the rethinking and change of
educational systems and processes, what
will lead to an increase in the quality of
education for all i.e. meritocracy (UNESCO,
2003; Sangra & Gonzalez-Sanmamed,
2010). Consequently, in Kazakhstani
system of education the actions are taken to
develop and implement ICT in educational
process.

The experts divide the informatization
of the educational system into five main
stages that are characterized by adoption of

strategic  and program  documents,
amending legislation in the system of
education, implementing the new
educational approaches and innovative

solutions (Jussupova, 2019).

The first stage of informatization of the
educational system is marked by the
adoption of the State program of
informatization of Secondary Education
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system in 1997. The main indicator was the

large-scale provision of schools with
modern computer equipment and
technology (State Program, 1997).

During the second stage of

computerization of the system of education
there was the improvement of mechanisms
of assessing students' learning outcomes by
creating information systems for conducting
a Unified National Testing, comprehensive
testing of applicants, and an external
assessment of academic achievements.
This measure made it possible to ensure
the transparency of entrance examinations
to higher educational institutions, and to
improve the quality of external control of
academic results.

The third stage was indicated by the
adoption of the Concept of Informatization
of the Educational System of the Republic
of Kazakhstan for 2002-2004 years and the
main purpose was to create a unified
educational information environment in the
Republic of Kazakhstan (Concept, 2002).

Active development of electronic
educational resources, equipment of
educational institutions with interactive
equipment and multimedia language

laboratories started in the country. For the
first  time, educational  technologies,
classroom management systems (CRMS)
and learning systems (LMS), and electronic
learning resources to study Kazakh,
Russian and English begun to be introduced
into the educational process.

The fourth stage of informatization of
the system of education was from 2005-
2010, when Kazakhstan first adopted the
State Program for the Development of
Education for 2005-2010, and the strategic
plan for its implementation. The program
provided for the equipping of schools with
interactive classrooms and whiteboards,
and the development of a unified site for
interactive online lessons. At this stage,
44.6% of the country's schools were
equipped with interactive equipment, what
allowed conducting weekly interactive
lessons at the country level in real time
mode (State Program, 2004).

The fifth stage is associated with the
adoption of the STATE PROGRAM
“‘DIGITAL KAZAKHSTAN” in 2017, when
the revision of the training system with
higher and postgraduate education and with
the spectrum of educational institutions with
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the aim of reorienting to the digital economy
was launched. Due to this document, in the
universities of Kazakhstan, high-quality new
educational programs with a digital and IT
direction appeared.

However, according to experts’
opinion, in the educational system of
Kazakhstan there are a few systemic
problems that impede the full and high-
quality implementation of informatization of
education:

1. A large number of students in one
class-set, what directly influences on the
guality of the educational process;

2. High demand among students for
additional training due to the limited
resources and infrastructure;

3. The relatively low salaries of
teachers and their significant extracurricular
workload associated with the organization of
the educational process and the
assessment of student learning outcomes;

4. Lack of effective mechanisms for
advanced training and retraining of teaching
staff;

5. A high level of bureaucratic
processes that impede the timely adoption
of managerial decisions, and, moreover, a
low level of transparency of educational
processes (Jussupova, 2019).

At the same time, in 2020, the sixth
stage of modernization of the education
system began, associated with the adoption
of the State Program for the Development of
Education and Science of the Republic of
Kazakhstan for 2020 - 2025. The plan of
this program will contribute to improve the
use of Information and Communication
Technologies in the system of education.
So, one of the tasks of the Program is to
equip the educational institutions with a
digital infrastructure and modern logistics
(State Program, 2019).

3.2. INFORMATION AND
COMMUNICATION TECHNOLOGIES IN
KAZAKHSTANI SYSTEM OF
SECONDARY EDUCATION

The scholars consider that the use of
ICT in education 3 times intensifies the
educational process, 2-3 times improves the
quality of training. The introduction of ICT in
secondary education reduces the social gap
between students as far as it provides equal
access to high-quality education, regardless
of the location of educational institutions. In
Kazakhstan, 79% of the total number of
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schools are located in rural areas, and 55%
of schools are small and located in remote
rural areas.

In this regard, the Kazakhstani system
of education prioritizes the introduction of
the latest educational technologies in the
learning process. The state has adopted
important technological mechanisms for
creating  digital  education, strategic
approaches for introducing information and
communication technologies into the
educational process. At the system level,
measures are being taken to logistically
equip educational institutions, develop
content and information systems for e-
learning, and prepare an appropriate
training for teachers and school and college
leaders. Measures to introduce e-learning
are taken to include more than 90% of
schools and colleges by 2020 (by 2015 it
was planned more than 50% of schools).
Along with the digital content, various
information and communication and
educational platforms such as “Kundelik”,
Bilimland, Bilim book and others are also
being developed to be used in the future
(IAC, 2019).

Due to all these steps, today 99% or
7,332 schools (out of a total of 7,393
schools) have access to the Internet, 7,284
of them have broadband Internet with a
speed above 512 kbit/s. There are schools
with Internet speed - 4 Mbit/s and higher.
Today, the number of such schools reaches
6,959 schools (2018 - 6,338), or 94% of all
schools (IAC, 2019). Most regions of the
country provided their schools with
uninterrupted access to the Internet.
However, there are a few regions such as
Atyrau, West Kazakhstan, Kostanai, North
Kazakhstan and Turkestan, where they still
experience lagging in the level of Internet
connection (NEBD, 2019).

Analysis of the logistics of educational
institutions showed that today only 334,848
computers are installed in schools in the
country. As we can see, the ratio is an
average 10 students for one computer. The
study revealed regional differences in the
technical equipment of schools. For
example, in Turkestan region the number of
computers in schools is 29 304 units, it is an
average 16 people per computer, in
neighboring Shymkent there are 23 people
per computer, and the total number is 8 880
computers. The same situation is in Nur-
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Sultan and Akmola region. So, if in Nur-
Sultan the number of computers is 8,584
units, an average 20 students per computer,
then in the neighboring Akmola region the
number of computers in schools is 13,310
units, 9 students per computer, respectively.
At the same time, attention should be paid
to the number of schools and children in
each region of the country, since their
number significantly affects the level of ICT
coverage. For instance, the number of
schools in Shymkent is 156 units, in the
Turkestan region - 919, in Nur-Sultan - 112,
and in the Akmola region - 579 units. In fact,
the contingent of students in Shymkent is
200 275 people, in Turkestan region - 469
110 people, in Nur-Sultan - 165 151 people,
and in Akmola region - 123 861 people,
respectively (IAC, 2019).

3.3. TEACHER’S INFORMATION
AND COMMUNICATION TECHNOLOGY
COMPETENCIES

Teachers’ information and
communication technology (ICT)
competences are a key variable to integrate
such resources into the teaching-learning
process (Almerich, Orellana, Suarez &
Garcia, 2016). By using information
resources teachers can easily provide
educational materials and be more effective
in everyday work. ICT competences are a
key factor to enable teachers to change
their practice and to implement these
technologies in their educational practice
(Ertmer& Ottenbreit-Leftwich, 2010).

UNESCO underlines three key ICT
competencies from the pedagogical
dimension containing the design,
implementation, and assessment of ICT-
enabled educational spaces (UNESCO,
2016):

- Competencies in the development of
curricula using ICTs indicate pedagogical
skills in organizing and planning elements,
creating an effective ICT environment for
high-quality and comprehensive student
learning;

- The competencies for the
implementation of ICT-oriented educational
practices are associated with the skills to
develop and create an educational
environment, that will be reflected in the
pedagogical practice of the teacher;

- Competencies for assessing the
effectiveness of the educational
environment using ICTs are related to skills
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that allow teachers to evaluate their
educational  effectiveness to  further
promotion of effective learning through the
introduction of ICTs.

Thus, the wuse of ICT in the
educational process in Kazakhstan, as a
rule, involves retraining of the teaching staff
for the development of their ICT
competence, for the high-quality and
effective use of ICT devices. Understanding
the importance of increasing the technical
competence of teachers, the state has
identified indicators for measuring the level
of ICT mastery, reducing the digital
inequality among users. So, according to
the state program adopted in 2005 for the
development of education 90% of teachers
(total number 338 755 people) should be
trained for the use of ICT in the educational
process by 2020. In 2007-2009 a program
for these purposes for the development of
computer literacy was also adopted and in
this framework teaching computer literacy to
teachers is actively conducted.

According to the reports, during the
period from 2012 to 2014, as a part of the

continuing education the course “ICT
Competence of Teachers through the
Introduction of E-learning System for

Educational Organizations”, 24 thousand
teachers of the country increased their ICT
competence. The largest number of
teachers who improved ICT competency by
regions of the country was noted in Almaty
(2,654 people), Turkestan (2,604 people)
and East Kazakhstan (2,540 people)
regions. Teachers of secondary schools in
the city of Nur-Sultan made up the smallest
part of the participants in continuing
education courses in ICT (722 people) (IAC,
2020).

In 2015 only 9% of teachers took
training courses, and in 2018 another
15,050 or 4% of teachers were trained by
means of e-learning (Kazinform, 2018).
These figures are rather modest, since
modern technologies are actively introduced
in schools in Kazakhstan, it is important to
conduct the retraining of teachers on time.
In addition, existing studies show that
student learning outcomes are more
dependent on the quality of teaching rather
than on the number of students in one class
(Rivkin, Hanushek and Kane, 2005).

Thus, it can be assumed that the
implementation of educational
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informatization projects in Kazakhstan is still
associated with a low level of computer
literacy of teaching staff and this indicates
the need for a high-quality study of the
issues of education, training and advanced
training of teaching staff. Teachers should
take regular continuing education courses
on an ongoing basis. In Kazakhstan, as a
rule, compulsory teacher development
courses are held every 5 years at the
expense of state funding, and the heads of
educational institutions must ensure that
their teaching staff take necessary courses.

3.4. INFORMATION TECHNOLOGY
IN EDUCATION PROCESS

With the transition to e-learning in the
educational process of schools in
Kazakhstan, new curricula began to be
actively introduced. They are usually
necessary for the development of ICT
competencies among students. So, in the
academic year 2017-2018, in 87 schools of
Aktobe oblast and 57 schools in Astana
(now Nur-Sultan), the program
‘Fundamentals of Programming” for 2-4
grades of primary education was introduced
in a pilot mode (IAC, 2019). Moreover, this
program is provided as an optional course
and is aimed at the development of
algorithmic and logical thinking, as well as
at fostering interest in engineering sciences.

From the 2018-2019 academic year,
the subject “Information and Communication
Technologies” for grades 1-4 was also
introduced in elementary schools, and the
period for studying the subject “Informatics”
was increased in high schools and the
content of curricula for this subject was
improved (Turantimes, 2019). However,
even though the school curriculum contains
the subject “Computer Science” (in the
section “Natural Sciences”), the number of
hours given does not allow the students to
study this area more deeply. In addition, the
training program is being updated quite
slowly, and information and communication
technologies in the world are developing
extremely fast. For example, the subject
"Computer Science" in high school (grades
9-11) is only 1 hour per week (IAC, 2018).
The same situation and load in secondary
and primary schools.

At the same time, taking into account
the importance of information technology in
the world, robotics classrooms continue to
open in schools in Kazakhstan, where
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modern programming languages in the field
of robotics, 3D modeling and machine
learning systems are developing. The
number of robotics classrooms in the 2018-
2019 academic year reached 1,380 units
(2017 - 1,172). The largest number of such
offices operates in East Kazakhstan (283
units), Pavlodar (152), Zhambyl (151),
Karaganda (150), Turkestan (114) and
Akmola (108 units) regions. Robotics study
groups work in 2,000 schools, 3,500 - the
introduction of an elective robotics course
was developed by NIS (IAC, 2020).

From the 2018-2019 academic year,
all new school textbooks published in
Kazakhstan have an electronic format.
However, according to the opinion of
scientists, in the context of the use of ICTs
and e-learning in schools in Kazakhstan,
several  significant  problems  remain
unresolved. The methodology for e-learning
is not unified, ICTs and e-learning are
positioned as web-based learning, and the
broadband Internet is not able to reproduce
the available multimedia material that is
necessary for a full-fledged educational
process of schools. In addition, ICTs and e-
textbooks are given a secondary role as an
advanced technical tool (Esengabylov,
Aldarbergenova, Zhiembayev, 2015). The
reality is that 71% or 5285 schools in
Kazakhstan are in rural areas, 54% or 2850
of them are small schools (IAC, 2020). In
this regard, it is difficult to confirm about the
full implementation of ICT and e-learning in
Kazakhstan. The Ministry of Education and
Science of the country also confirms that
the current Internet in Kazakhstani schools
is not adapted for e-learning. (Smolin,
2020).

3.5. EXTERNAL ASSESSMENT OF
ACADEMIC ACHIEVEMENTS BY ICT

Measures on informatization  of
education allowed to develop a unified
information  system  for  assessment
students’ learning outcomes. Currently the
country has information systems for a
unified national testing (UNT), complex
testing, and an external assessment of
academic achievements. These systems
not only improve the quality of assessment
of educational results, but also give the
prospective student the right to choose a
specialty, a university, where training is
being conducted in accord to the chosen
specialty.
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Table 1. Data about the average score of UNT

Region 2014 2015 2016 2017 2018
Almaty city 93.4 91.8 96.0 95.9 101.1
Pavlodar 79.9 80.2 88.2 91.9 91.0
Zhambyl 72.3 78.6 78.3 78.0 89.4
Kostanai 79.9 78.8 83.0 81.9 86.7
Kyzylorda 74.2 81.7 82.6 82.4 86.1
Aktubinsk 84.0 82.7 82.8 82.4 85.6
East-Kazakhstan 78.0 80.2 83.3 82.3 82.3
West-Kazakhstan 81.3 83.6 82.1 80.3 81.9
Almaty 72.6 76.4 79.6 77.5 81.0
Nursultan city 87.6 86.7 89.2 85.0 79.9
Akmola 80.2 78.2 77.7 80.0 79.0
Mangistau 74.5 75.8 78.5 77.7 78.8
Karaganda 76.9 79.6 81.8 78.3 77.9
Turkestan 74.5 78.7 77.7 77.0 77.8
North-Kazakhstan 77.9 77.8 78.8 75.1 77.6
Atyrau 62.1 61.0 70.0 72.2 73.8

Source: data of NEBD (National Educational Data Base)

If there is an attempt to correlate the
results of UNT with the level of
computerization and Internet access in the
regions of the country (Table 1), assuming
that their availability allows prepare for UNT
better, then in five leading regions the rating
in accord to the average UNT score, the
ratio of students per one computer is: 15

people in Almaty, 5 people in the Pavlodar
region, 9 people in the Zhambyl region, 8
people in the Kostanay region, and 11
people in the Kyzylorda region. In fact, the
three regions that are at the end of this table
are the following regions: 16 people per
computer in Turkestan, 5 people in North
Kazakhstan and 12 people in Atyrau region.

Table 2. Information on the informatization of daytime public comprehensive

schools (2018-2019 academic year)
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F S
RK 7334 308293 66543 11 38 691 3303 6944 6 901 6 606
Akmola 576 13 310 3158 9 1696 244 555 555 555
Aktubinsk 412 18 493 2599 8 2067 132 401 397 394
Almaty 781 38 211 6011 11 3258 374 760 757 705
Atyrau 202 11031 3207 12 1977 125 191 191 183
West-
Kazakhstan 390 12 397 4 304 9 2550 93 359 349 330
Zhambyl 459 26 458 1061 9 2481 204 442 442 442
Karaganda 539 24 398 4702 8 2787 181 504 502 498
Kostanai 522 14 203 5675 8 1791 178 498 496 457
Kyzylorda 307 14 285 4 367 11 2294 66 293 293 293
Mangistau 159 9 027 1704 16 1338 79 138 138 138
Pavlodar 371 21033 323 5 1758 135 356 356 356
North-
Kazakhstan 496 13613 2 806 5 1435 202 475 470 433
Turkestan 919 29 304 13 363 16 2927 475 896 881 753
East-
Kazakhstan 687 27 234 5230 7 3356 357 648 648 648
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Nur-Sultan city 105 8 584 1578 20
Almaty city 271 17 832 3126 15
Shymkent 151 8 880 3329 23

Ne4 (75) 2020

1865 31 87 86 86
4 417 201 205 205 205
694 136 136 135 130

Source: data of NEBD (National Educational Data Base)

The table with the above-mentioned
information does not demonstrate the
relationship between computer equipment
and the Internet in schools. Some
researches indicate that a high level of
information technology equipment does not
always positively affect the educational
results of students (Caglar&Aksin, 2016).
However, some researchers still point out
that school infrastructure, including the
number of computers in a school has an
impact on students’ performance (Sangra &
Gonzéalez-Sanmamed, 2010).

If there is an attempt to correlate the
results of UNT with the level of
computerization and Internet access in the
regions of the country (Table 1), assuming
that their availability allows prepare for UNT
better, then in five leading regions the rating
in accord to the average UNT score, the
ratio of students per one computer is: 15
people in Almaty, 5 people in the Pavlodar
region, 9 people in the Zhambyl region, 8
people in the Kostanay region, and 11
people in the Kyzylorda region. In fact, the
three regions that are at the end of this table
are the following regions: 16 people per
computer in Turkestan, 5 people in North
Kazakhstan and 12 people in Atyrau region.

It should be noted here that according
to the State Education Development
Program for 2011-2020, Kazakhstan
intended to reduce the number of students
per computer to one person by 2020 (MES
RK, 2010). This indicator of the state
program will likely not be achieved at the
indicated time, since in 2019 there are still
11 people per 1 computer (Table 2). In

2015, OECD experts warned Kazakhstan
that some indicators of the state education
development program might not be
achieved by 2020 (OECD, 2015).

Meanwhile, for a better understanding
of the association between the level of
informatization of schools and the average
score of the UNT, we decided to look at the
availability of access to the Internet,
including broadband Internet, in schools.
So, if we look at the data on schools in the
same leading 5 regions in terms of the
average UNT score (the cities of Almaty and
Pavlodar, as well as Zhambyl, Kostanay
and Kyzylorda regions), we can find out that
the number of schools with Internet access
in these regions is not so high compared to
other regions. For example, in the city of
Almaty the number of such schools is only
205, in Pavlodar - 356, and in the Kyzylorda
region - 293 schools. At the same time, the
data in Table 2 show that Turkestan,
Karaganda, North Kazakhstan regions are
among the leading regions in terms of the
level of broadband Internet connection,
however, the average UNT scores of these
regions are significantly inferior to those of
the previously indicated regions.

If, as such, there is no serious
correlation between the average UNT score
and the level of equipment of schools with
computers and the Internet, then, in our
opinion, attention should be paid to the level
of income in the context of regions. Today, it
is widely believed among scientists that the
socioeconomic status of families affects the
level of academic success of students (Li
and Qiu, 2018; Gobena, 2018).

Table 3. Dynamics of population incomes by regions of Kazakhstan for the 2nd

guarter of 2020 (thousand tenge)

Region Q2 2020 Increase in% compared to Q2 2019
Akmola 186,0 +16,1
Aktubinsk 176,8 +1,4
Almaty 164,1 +12,4
Atyrau 169,2 +10,1
West-Kazakhstan 184,1 +14
Zhambyl 140,7 +9,8
Karaganda 216,5 +8,4
Kostanai 202,9 +11,5
Kyzylorda 157,2 +14,2
Mangistau 211.8 +6,8
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Pavlodar 192,2 +8,8
North-Kazakhstan 200,5 +10,7
Turkestan 113,3 +12,8
East-Kazakhstan 210,9 +10
Nursultan city 241,3 +6,4
Almaty city 224.3 -4,5
Shymkent city 148,3 +2,2
Source: WORKFORCE DEVELOPMENT CENTER, 2020
As the data in Table 3 show, the city sufficiently  influence  the  academic

of Almaty with an average UNT score of 101
points is in the top 3 regions with the
highest income level of the population (224,
3 thousand tenge), while the Turkestan
region closes the number of regions with the
lowest income level of the population (113
thousand tenge), and is also among the 3
regions with the lowest average UNT score
(77.8 points). At the same time, the Atyrau
region, which is inferior to the Pavlodar
region in terms of the average UNT score
(73.8 and 91 points, respectively), is also
inferior to this region in terms of the income
of the population (169.2 thousand tenge and
192.2 thousand tenge, respectively). Thus,
the given data show a certain correlation
between the income levels of the regions
and the average UNT score. It is assumed
that families with a high level of income can
allow their children additional classes and
circles, the purchase of the necessary
educational equipment, etc.

At the same time, the authors assume
that a comparative analysis of data on the
level of ICT competence of Kazakhstani
teachers could also help to understand the
effect of informatization of education on the
academic achievements of students.
However, the available information on the
level of ICT competence of teachers in
Kazakhstan is rather old and is presented
only for the period 2012-2014. In this
regard, these data will not fully reflect the
effectiveness of the measures taken to
informatization at the level of education of
young Kazakhstanis. For example, in terms
of the level of retraining of teachers in ICT
technologies, according to the Information
and Analytical Center under the Ministry of
Education and Science of the Republic of
Kazakhstan, Turkestan, East Kazakhstan
and Almaty regions were among the
leaders, and the city of Nur-Sultan retrained
the smallest number of teachers. However,
all these regions are inferior in terms of the
average UNT score to other regions of the
Republic of Kazakhstan. Thus, the level of
ICT competence of teachers does not quite
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performance of students.

DIGITAL AND IT - EDUCATION IN
KAZAKHSTAN

In the framework of the state program
“Digital Kazakhstan”, in the field of higher
and postgraduate education, a Road Map
for the development of human capital for the
digital economy for 2018-2020 has been
approved. In this regard, almost the entire
system of higher education, as well as the
range of educational programs, is being
reviewed to introduce the digital
technologies into the educational process.
The state educational order is formed for
three years, considering the forecasted
needs of the labor market for highly
qualified personnel. The volume of
government orders for those specialties that
are mostly in demand for the digital
economy has been increased. Since 2018,
more than 10 thousand state grants will be
given annually for IT specialties. Personnel
training is conducted in 83 universities with
a contingent of students of 12,992 people,
where 800 grants were provided for
retraining the teachers in ICT technologies
in 2018 (Forbes, 2018).

The classifier of training areas with
higher and postgraduate education also
under  consideration  of  educational
programs that meet the challenges of the
digital economy and the demands of the
labor market. In 2018, more than 40 new
experimental educational programs were
approved that were introduced in 8 higher
educational institutions (Turantimes, 2019).
Training the staff who have higher education
degrees started under such new educational
programs as: “Smart-technologies”,
“Combating criminal offenses in the field of
informatization”, “Computer Mechatronics”,
“‘Digital Humanities”, “Informatics and
Robotics”, “Digital history”, “Designer of
Virtual Worlds”, “IT-management”,“IT-audit
”“Special Tools and Telecommunication
Technologies”, “Digital Media Management”,
“‘Computer Science and Technology”,
“Digital Technologies in Agro-industrial
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Complexes”, “Big Data Analysis”, “Cyber
Security”, “IT and Journalism”, “Digital
Media Technologies”, “Data Analysis”, etc.
(Forbes, 2018).

Moreover, training in a few specialties,
such as “Cyber Security”, “IT Management
and some others, is carried out not only in
Kazakhstan, but also in foreign universities
as part of the Bolashak presidential
scholarship program. Since 2014, the
Bolashak program has been actively training
personnel for IT specialties within the
framework of a special quota. Today, about
1,500 Bolashak residents completed training
in technical and IT specialties.

Relevant IT platforms, business
incubators and innovation centers are being
created at the universities in the country to
develop students' IT competencies, and on
the base of this ecosystem the training
seminars, hackathons, project competitions,
and student entrepreneurship development
will  be conducted. Student training
laboratories in robotics, computational
linguistics and artificial intelligence are
opening.

Universities of the country also pay
attention to the development of massive
open online courses (MOOCSs), expanding
access to popular educational programs.
Currently, a consortium for the promotion of
MOOCs has been created based on the
type of international educational platform
such as Edx, Coursera, FutureLearn on the
base of Al-Farabi Kazakh National
University with the participation of 15
Kazakhstani universities. This Consortium
provides more than two thousand online
courses with the participation of 146
partners from 28 countries (Forbes, 2018).

Meanwhile, the results of a study
conducted by the All-Russian Center for the
Study of Public Opinion in cooperation with
SAP, which was attended by about 1,400
Kazakhstani students, showed that the
curriculum for IT specialties in Kazakhstan
does not meet the requirements of the
modern IT market. The choice of profession
has little to do with the desire to work in the
IT field, it so more connected with the lack
of competition among IT specialists. In
addition, the students do not see serious
career prospects in the IT field and do not
know what the employer really wants
(Forbes, 2015).
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This information is also confirmed by
the rating of 66 educational programs in IT
specialties that were created in 2018 by the
Atameken National Chamber of
Entrepreneurs. So, according to the data of
the above-mentioned rating, in the
educational programs of IT specialties,
there were subjects that were not necessary
for study, furthermore, obsolete
programming languages were used, the
programs do not meet the needs of the IT
market. The lack of necessary laboratory
rooms and computer programs did not allow
students to learn modern programming
languages (Atameken, 2018).

4. DISCUSSION and CONCLUSION

The results of this study show that
Kazakhstan is taking measures to
informatize the system of education by
equipping schools with computer
equipment, language-multimedia
equipment, and broadband Internet and etc.
Steps are being taken to increase the
competence of teachers for the use of ICT
in the educational process. However, taking
into consideration that the informatization of
the secondary education started in 1997,
the steps that were taken by the state are
still characterized by a lack of consistency.
For example, the tasks that were set to
bring the number of teaching staff who had
retraining for the use of ICT in the
educational process to 90% by 2020 but this
level remains at the level of 20-25%.
Provision the schools with technical
equipment is marked by a regional
disbalance. There are regions that pay a
serious attention to equipping schools with
modern equipment, which should
subsequently affect the quality of students’
learning outcomes. At the same time, there
are regions that do not pay due attention to
this issue. Concerning this, the state’s
ambitious plan to bring the average number
of students per computer has the ratio 11: 1
in 2019, and the state educational
development program set the goal of
bringing this indicator to - 1 student: 1

computer.
The analysis also shows that
providing the schools with computer

equipment and other interactive technology
does not affect the quality of education in
schools. In addition, the average score of a
Unified National Testing in the regions of
the country does not show the correlation of
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the ratio between the number of students to
one computer and the level of students’
UNT score. The average number of
students per computer is relatively the same
in regions with a high average UNT score
and a low UNT score. Such a difference
may occur depending on the level of quality
of teaching, qualifications of teachers, the
academic students’ zeal, and family income.
Moreover, according to the studies,
computer and multimedia technologies in
schools are mostly used as material for the
educational process, and the level of the
Internet will not allow to use the available
multimedia and online material for school
programs. And in general, the Internet in the
country is not adapted for the use of e-
learning in schools. This fact has been also
confirmed by the Ministry of Education and
Science of Kazakhstan (Smolin, 2020).
Moreover, if we take into account that in
preparation for school assignments,
schoolchildren can use the mobile Internet,
then in 2020 the download speed of data on
the mobile Internet in Kazakhstan did not
reach 19 Mbit/s, while on average in the
world it is about 32 Mbps. In terms of mobile
Internet speed, Kazakhstan is inferior to
Armenia and Russia, but ahead of Belarus
and Kyrgyzstan, ranking 103rd out of 140
countries in the world. At the same time, the
number of cellular subscribers with Internet
access in the country reaches 15 million
(Businessmir.kz, 2020).

In the system of higher education,
despite the attempts made by the
universities to provide a range of programs
in accordance with the market needs, the
content of educational programs is still not

REFERENCES

Ne4 (75) 2020

updated in accord to the market and
technological pace. The lack of prestige of
IT specialties, to a certain extent, affects the
level of motivation of students. The data
also indicate that the ICT competencies of
teachers may not fully meet the
expectations of students, since universities
still do not pay enough attention for
retraining and professional development of
teachers to implement the digital
approaches in the learning process.

Kazakhstan needs a more systematic
approach to the implementation of the tasks
of informatization of the educational system,
and timely measurements of achievement of
the indicated indicators and find out the
reason for their failure. It should be recalled
that Kazakhstan has not achieved its goal of
bringing the average number of students
per computer in the country's schools to 1: 1
by 2020 (MES RK, 2010). As can be seen
from the data presented, this ratio remains
at the level of 10 students per computer
(NEBD, 2019).

In conclusion, the peculiarity of this
research is that it collects the latest data in
the field of informatization the education and
presents a consistent analysis of the
development of ICT education in
Kazakhstan. In this work the data used of
the competent authority in the sphere of
education, and reviews of international
experts. At the same time, one of the main
limitations of this paper is that in some
aspects of the analysis there is a lack of
detailed study due to the absence of
available materials both in the reports of the
Ministry of Education and Science and in
other official publications.

Almerich, G., Orellana, N., Suéarez, J. and Garcia, I. (2016), Teachers' information and communication technology
competences: A structural approach. Computers &Education. Vol. 100: 110-125.

BUSINESSMIR.KZ (2020), Kazakhstan is located between Syria and Colombia in terms of mobile Internet speed.
https://businessmir.kz/2020/03/17/kazahstan-po-skorosti-mobilnogo-interneta-nahoditsya-mezhdu-siriej-i-
kolumbiej/

CONCEPT (2002), Informatization of the Educational System of the Republic of Kazakhstan for 2002-2004 years.
https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en

Ertmer, P., Ottenbreit-Leftwich, A. (2010), Teacher Technology Change: How Knowledge, Beliefs, and Culture
Intersect. Journal of Research on Technology in Education. Vol. 42: 255-284.

Esengabylov I., Aldabergenova A., Zhiembaev J. (2015), Use of Information and Communication Technologies in
Physics Education in Schools of Kazakhstan. The successes of modern science. Vol. 1 (5): 850-852.

FORBES.KZ (2015), Kazakhstan has a shortage of qualified IT specialists. https://forbes.kz/stats/redkiy kadr_ 1

FORBES.KZ (2018), New programs, specialties and an |IT university for the digital economy
https://forbes.kz/process/education/novyie programmyi_spetsialnosti_i_it-vuz_dlya_tsifrovoy ekonomiki/

Caglar, M., O. Akgin (2016), The Application of Information Technologies in Education. The Anthropologist. Vol.23
(1/2): 49-58.D0I:10.1080/09720073.2016.11891923

Gobena, A. (2018). Family Socio-economic Status Effect on Students’ Academic Achievement at College of
Education and Behavioral Sciences, Haramaya University, Eastern Ethiopiato Journal of Teacher Education

42


https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en
https://forbes.kz/stats/redkiy_kadr_1
https://forbes.kz/process/education/novyie_programmyi_spetsialnosti_i_it-vuz_dlya_tsifrovoy_ekonomiki/
https://doi.org/10.1080/09720073.2016.11891923

MEMINEKETTIK BACKAPY XXOHE MEMIEKETTIK KbISMET Ne4 (75) 2020
XanblkaparnblK fbinibIMU-Tangay »xXypHanbi

and Educators Volume 7, Number 3, 2018, 207-222

Information and analytical center, (2014). “OECD Review “Policy for Improving Resource Use in Schools: A Country
Baseline Report on Kazakhstan” Information and Analytical Center of the Ministry of Education and Science of
the Republic of Kazakhstan, Astana, www.oecd.org/edu/school/schoolresourcesreview. htm

Information and analytical center, (2019). “Statistics of the Education System of the Republic of Kazakhstan” National
Digest, http://iac.kz/ru/project/nobd/nacionalnyy sbornik_2018-2019.pdf

Information and analytical center, (2019). Analytics. http://iac.kz/en/project/nobd

Information and analytical center, (2018). Analytics. http://iac.kz/en/

Information and analytical center, (2020). Analytics. http://iac.kz/en/

Jussupova, G., Bokayev, B., Zhussip, D., (2019). Digital government maturity as a technologically new e-government
maturity model: Experience of Kazakhstan. In ACM International Conference Proceeding Series. Vol. 1: 10—
14. https://doi.org/10.1145/3340017.3340021

Jussupova, G. (2019). Social Policy in the Digital Age: An Analysis of the Informatization of the Education System of
Kazakhstan. Collection of the International Scientific Conference "Great Capitals - Smart Cities" dedicated to
the 20th anniversary of Astana - the capital of the great steppe. Vol. 1: 59-71.

KAZINFORM (2018). Digitalization in education: new technologies to help the Ilearning process
https://www.inform.kz/ru/cifrovizaciya-v-obrazovanii-novye-tehnologii-v-pomosch-processu-
obucheniya a3477335

Li, Zh., Qiu, Z. (2018). How does family background affect children’s educational achievement? Evidence from
Contemporary China. The Journal of Chinese Sociology. 5:13 https://doi.org/10.1186/s40711-018-0083-8

MES RK. (2010). The State Program for the Development of Education in the Republic of Kazakhstan for 2011-2020.
Decree of the President of the Republic of Kazakhstan dated December 7, 2010 No. 1118

National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken”, (2018). Rating of educational
programs of universities, https://atameken.kz/ru/services/44-rejting-obrazovatel-nyh-programm-vuzov

NEBD, (2019). Statistical image of Kazakhstan education, http://iac.kz/en/project/nobd

OECD, (2015). OECD Country Review: Resource Efficiency in Schools, 100524-Reviews-of-School-Resources-
Kazakhstan-RUS.pdf

Rivkin, S., Hanushek E., Kane J., (2005). Teachers, Schools, and Academic Achievements. Econometrica, Vol. 73,
No. 2: 417-458.

Sangra, A., Gonzélez-Sanmamed M. (2010). The role of information and communication technologies in improving
teaching and learning processes in primary and secondary schools. Research in Learning Technology ALT-J,
Vol. 18(3):207-220, DOI: 10.1080/09687769.2010.529108

Smolin, A. (2020). Ministr Obrazovania Prokommentiroval Zaloby Kazahstanskih Roditelej Na Skorost
Internetahttps://www.inalmaty.kz/news/2718050/ministr-obrazovania-prokommentiroval-zaloby-kazahstanskih-
roditelej-na-skorost-interneta

State Program, (2997). Informatization of Secondary Education System,
https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en
State Program, (2004). Education Development for 2005-2010 years,

https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en

State Program, (2019). Science and Education Development for 2020-2025 years,
https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en

State Program "Digital Kazakhstan", (2019). approved by the Decree of the Government of the Republic of
Kazakhstan dated December 12, 2017 No. 827.https://online.zakon.kz/document/?doc_id=37168057#pos=0;0

Turantimes, (2019). V Kazahstane Predmet Po Informacionnym Tehnologiyam Vnedryat Dlya 1-4 Klassov,
https://turantimes.kz/obschestvo/2688-v-kazahstane-predmet-po-informacionnym-tehnologiyam-vnedryat-
dlya-1-4-klassov.html

UNESCO, (2016). ICT standards and competencies from the pedagogical dimension: a perspective from levels of
ICT adoption in teachers' education practice”// https://unesdoc.unesco.org/ark:/48223/pf0000247122

UNESCO, (2003). ICT in education,_https://en.unesco.org/themes/ict-education

Workforce Development Center, (2020). Analysis of incomes of the population of the Republic of Kazakhstan for the
2nd quarter 2020 year. https://iac.enbek.kz/ru/node/966

KA3AKCTAHHbIH BINIIM BEPY XXYUECIHE AKMNAPAT XXOHE BAWUINAHbIC TEXHONOIUANAPBIH
EHrI3Y: KWbIHObIKTAP MEH MYMKIHOIKTEP

BaybipxaH BOKAEB, PhD, KaszakcmaH Pecnybnukacel [lpe3udeHmiHiH xaHbiHOarbl Memmnekemmik
backapy akademusicbiHbIH npogheccopbl, Cupaky3 yHueepcumemiHiH fbiibiIMU Kbidmemkepi, Cupakys K.
AKLL, bbokayev@syr.edu

3ynguss TOPEBEKOBA, PhD cmydeHm, Cupaky3 yHusepcumemi, Cupakys K. AKLL, tzulfiyva@syr.edu
Xynowiz [OABJIETBAEBA, PhD, KasakcmaH Pecnybnukacol [lpe3udeHmiHiH  XaHbiHOafb!
Memnekemmik 6ackapy akademusicbiHbiH npogeccopsl, Hyp-cynmaH K., KasakcmaH Pecniybnukacsi,
zhuldyz.davletbayeva@apa.kz

BHEOPEHUE WH®OPMALIMOHHbLIX U KOMMYHUKALMOHHbLIX TEXHONOMMA B CUCTEMY
OBPA30BAHUA KASAXCTAHA: BbiI3OBbl U BO3MOXHOCTH

43


http://iac.kz/ru/project/nobd/nacionalnyy_sbornik_2018-2019.pdf
http://iac.kz/en/project/nobd
http://iac.kz/en/
http://iac.kz/en/
https://doi.org/10.1145/3340017.3340021
https://www.inform.kz/ru/cifrovizaciya-v-obrazovanii-novye-tehnologii-v-pomosch-processu-obucheniya_a3477335
https://www.inform.kz/ru/cifrovizaciya-v-obrazovanii-novye-tehnologii-v-pomosch-processu-obucheniya_a3477335
https://atameken.kz/ru/services/44-rejting-obrazovatel-nyh-programm-vuzov
http://iac.kz/en/project/nobd
https://doi.org/10.1080/09687769.2010.529108
https://www.inalmaty.kz/news/2718050/ministr-obrazovania-prokommentiroval-zaloby-kazahstanskih-roditelej-na-skorost-interneta
https://www.inalmaty.kz/news/2718050/ministr-obrazovania-prokommentiroval-zaloby-kazahstanskih-roditelej-na-skorost-interneta
https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en
https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en
https://www.gov.kz/memleket/entities/edu/documents/details/14703?lang=en
https://online.zakon.kz/document/?doc_id=37168057#pos=0;0
https://turantimes.kz/obschestvo/2688-v-kazahstane-predmet-po-informacionnym-tehnologiyam-vnedryat-dlya-1-4-klassov.html
https://turantimes.kz/obschestvo/2688-v-kazahstane-predmet-po-informacionnym-tehnologiyam-vnedryat-dlya-1-4-klassov.html
https://unesdoc.unesco.org/ark:/48223/pf0000247122
https://en.unesco.org/themes/ict-education
https://iac.enbek.kz/ru/node/966
mailto:bbokayev@syr.edu
mailto:tzulfiya@syr.edu
mailto:zhuldyz.davletbayeva@apa.kz

MEMINEKETTIK BACKAPY XXOHE MEMINEKETTIK KbISMET Ne4 (75) 2020
XanblkaparnblK fbinibIMU-Tangay »xXypHanbi

BaybipxaH BOKAEB, PhD, pogheccop Akademuu eocydapcmeeHHO20 yrpasneHus rnipu NpesudeHme
Pecnybnuku KasaxcmaH Hay4Hbili compyOHuk Cupaky3ckoz2o yHueepcumema, Cupaky3bl, CLUA,
bbokayev@syr.edu

3yngpus  TOPEBEKOBA, PhD cmydeHm, Cupaky3ckoeo yHueepcumema, Cupakysbl, CLUA,
tzulfiya@syr.edu

Xynowiz QABJIETBAEBA, PhD, [lpogeccop Akademuu eaocyOapcmeeHHo20 yrnpasneHusi npu
lMpe3udeHme Pecnybnuku KaszaxcmaH, a. Hyp-cynmar, Pecnybrnuka KaszaxcmaH,
zhuldyz.davletbayeva@apa.kz

44


mailto:bbokayev@syr.edu
mailto:tzulfiya@syr.edu
mailto:zhuldyz.davletbayeva@apa.kz

	Untitled.pdf
	1.pdf
	Страница 1
	Страница 2

	2.pdf
	Страница 3

	Без названия
	Без названия
	Без названия
	Без названия


