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Abstract

The accelerated development of economies is not possible without the introduction of innovation and the
development of the country’s scientific and research potential. The scientific and innovative system, represented by
the subjects of the relationship, which directly affect the development of the scientific and innovative potential of the
country. The end product of the system is the commercialization of research and development activities. The process
of technology commercialization itself is a specific project, nevertheless, project management tools are applicable for
it, but taking into account the specifics of innovation and with a high risk of failure. The article examines the main
problems and barriers to the commercialization of technologies by conducting a sociological survey of participants
in the innovation system of the Republic of Kazakhstan. The purpose of the survey was to obtain a holistic picture
of the modern situations of the innovation system of Kazakhstan with an attempt to identify the main problems, both
in the system as a whole, and in the process in particular. The respondents were direct participants in technology
commercialization projects. Also, the article considered the problem of ensuring the educational approach of direct
participants in innovative activities. The problem of the low level of education and the degradation of the education
system is rising, which directly affects the country’s innovation system. On the basis of the work done, recommendations
were received on improving the innovation system and the corresponding project approach to the commercialization
of technologies.
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Introduction. There are many initiatives
by national governments to promote the
commercialization of research and development.
The main subjects of the development of
research are education, science, production
and the government. At the same time, at
different stages of development, their role in the
innovation process does not remain unchanged.
There is some progress in Kazakhstan in the
development and application of regulatory
instruments in the scientific and innovation
sphere [1].

Education is delivered to a society
by educational institutions starting from
kindergartens to universities and research
institutes in order to achieve some level of
goals and to develop human beings. Science

starts at the master degree or doctoral level in
the higher education system for understanding
a particular subject which a student is majoring
in. Any research projects have its own purposes
and hypothesis to be developed for the society
benefit or for the development of the country
industry. So the interaction between education,
science and industry is very essential while
teaching and education the young generation.
One of the most important problems
of  research development is the problem
of its organization, i.e. management. Since
the implementation of a project for the
commercialization of capital-intensive
scientific developments is a rather complex
process consisting of several stages, the need
to develop a methodology for an effective
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management decision is urgent. The quality of
commercialization project management, which
can be achieved by attracting highly qualified
managers and training domestic personnel,
comes to the fore. The social and economic
growth of a country depends on the development
of innovative research technologies and on their
implementation in the practice, which means
that each innovative devise of a scholar should
be fairly awarded and should be given a chance
to develop or realize his scientific idea until
that idea achieves its own initial goal because
a researcher sets several research purposes or
sees several hypotheses while conducting his
studies [2].

Despite all the initiatives and efforts on the
part of the state, the indicator of the success
of the programs for the commercialization
of scientific research leaves much to be
desired. One of the reasons for this state of
affairs is an incomplete understanding of
modern mechanisms of commercialization,
the functioning of the intellectual property
market and, among other things, the new rules
of the game in the market of new technologies
and innovations. The very understanding
of the commercialization of scientists and
personnel involved in the commercialization
of scientific developments is limited to a
judgment about the need to use funds intended
for commercialization in favor of achieving the
goals of deeper scientific research. Thus, many
scientific developments remain not introduced
to the market.

The problems of commercialization of
Kazakhstani technologies are widely covered in
the work of S.K. Mukhambetzhanov [3]. These
problems arise at all stages of work, from the
search for technologies and ending with their
implementation and further support.

At this time, despite the public benefit,
including the global scale of the open innovation
model, the closed innovation model is still
popular, including in developed -countries.
The closed innovation model assumes that
the institute develops its technologies without
the involvement of third-party scientific
organizations, including any additional co-
operation. University has internal resources
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and sufficient funding, which allows the
development of technologies at the model stage
with the development of a functioning pilot
industrial prototype. Also, the university has in
its arsenal the entire intellectual potential of the
accumulated professors.

Research problems. Unfortunately, in the
post-Soviet states the situation looks different.
Currently, universities have a low level of
support from the state, including direct or
indirect support in the feed, funding, legal
support and logistical support. The low level
of financial support for scientific organizations
will lead to the fact that scientific organizations
in Kazakhstan have to postpone their direct
responsibilities in the direction of scientific
activity and move more to practical research,
thereby fundamentally breakthrough research
remains uncompetitive. At the same time, it is
necessary to understand that the development
of fundamental foundations is extremely
important for innovations, and without these it
cannot be possible to talk about innovations. As
a result, this circumstance led to the fact that
Kazakhstan has negative dynamics in the field
of introducing domestic innovations. All these
issues are related to the education system of the
country.

In the 21* century, collaboration skills are
becoming a must. There have been many studies
showing the effectiveness of the collaborative
learning approach in relation to students’ ability
to cooperate and interact. In Indonesia, through
the introduction of the 2013 curriculum, group
learning is being encouraged. The aim of the
study was to describe the implementation of
collaborative learning by describing teachers’
understanding of collaboration skills and
collaborative learning models, the strategies
teachers use to teach collaborative skills, and
the constraints that prevent teachers from using
collaborative learning models. Hence, teachers
need to deepen their understanding and open
themselves to new learning patterns. It can be
a challenge for principals and teacher education
managers to provide intensive learning and
training associated with a collaborative learning
approach [4]. The collaborative learning
approach has not been properly implemented
in Kazakhstan yet. As a result, after graduation



HIEJJAI'OI'MKA KOHE [ICUXOJIOI'MA /TIEJATIOT'UKA U IICUXOJIOI'HA

No3(48),2021

/PEDAGOGICS AND PSYCHOLOGY

from the university, most graduates lack working
skills in solving problems collaboratively.

The widespread use of digital technologies
in education has led to the need to study their
impact on human cognition, as well as on the
quality of learning and teaching [5]. Nowadays,
all educational institutions have been teaching
students online because of the global pandemic
COVID-19. As a result, the quality of education
decreased since Kazakhstan was not ready to
transfer education from traditional to online.
Students have been feeling stressed because
they are locked down at home. Flexibility in
the manifestation of human consciousness
in matters related to the change in the
information system has been tested more than
once. Reformatting the educational approach
in the information age is a new challenge for
educational institutions. At the same time, the
main tasks of finding the best solutions and
revealing the truth remained unnamed — this is
the human essence of a constant endless search
interrupted by an existential crisis. Just like
human being, consciousness, the role of the
university in society has evolved and changed,
in the information era, the university becomes
a dialogue platform for people of different
generations and worldviews [6].

The modern educational economy, the
management of its development, science and
the development of the industry as a whole, is
one of the most actively developing aspects of
community life, closely related to other (cultural-
ideological, political-historical, psychological
and legal transformations) spheres [7; 8]. For
the successful implementation of research
innovations and non-destructive interaction
with the community, economic and related
structures and educational organizations must
build partnerships, responsible, individualized
relationships [9; 10]. That means, that there
should be interaction between education,
science, government and industry because they
must work together to achieve a successful
result in the society, especially, after educational
institutions have produced graduates.

In modern education, the idea of individual
educational trajectories is actively used. The
study of individual educational trajectories in
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modern pedagogy and psychology is a problem
that should be based on numerous studies
of education, accumulated by the science
of Kazakhstan and Russia. It is also darkly
associated with the comprehension of options
and scenarios for the development of education
in the future, the construction of foresight
projects of education [11]. Pedagogical support
for personal self-development in the context of
the globalization of education is aimed at the
global competence of a person. So education
system should focus on the competency
development of students [12; 13].

It is necessary to understand that the rapid
scientific and technical development has given
rise to a race of innovations in the world
scientific environment. The processes of
globalization have also influenced the speed
of the spread of innovative solutions around
the world, which also gave rise to the rapid
obsolescence of new technological solutions.
Notevery country is able to maintain such a pace,
while countries that successfully implement
innovative projects receive a strategic advantage
over other competing countries. All this suggests
that the pace and speed of introducing new
technologies to the market play an important
role for successful implementations. The
current practice of standardizing innovations in
Kazakhstan does not meet the requirements of
accelerated implementation, and even more so
creates additional barriers to commercialization.
Moreover, products are standardized after
they have already been introduced into the
market and managed to take their position.
This phenomenon is due to the fact that it
takes more than one calendar year to pass the
standardization procedures, during this allotted
time the innovation may lose its relevance.
Thus, the existing mechanism is more a barrier
to commercialization than a support measure.

In similar previous works, the authors came
to the conclusion that the best solution would
be to preserve the concepts of the innovation
standard [14; 15; 16; 17]. The main message of
this concept is that in parallel with the technical
documentation for the product, a standard for
an innovative product is also being developed
with direct work on improving the product in
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a cyclical manner. After that, the developed
standard is submitted for state registration, in
the end a full-fledged state standard will be
received. This solution will allow the rapid
advancement of innovation to the market.
Research results and discussions. In
order to familiarize with the problems of
commercialization on the ground, as well as to
obtain additional information on the problem
under study, a sociological study was conducted
(Histogram 1). The survey was conducted by 27
respondents from the big cities of Kazakhstan
such as Almaty, Nur-Sultan, South Kazakhstan
region, Karaganda region. 35% are ordinary

50%
45%
4%
35%
30%0
25%
2050
15%
1050

5%

R

(i

Ordinary employees

Midd e managers

employees, 45% are middle managers and
20% are heads of organizations or departments.
68% of respondents have been working at
enterprises for less than 5 years, 32% have
more than 5 years of work experience. Most of
the respondents 73% work in small enterprises,
50% of the respondents work in medium and
large enterprises.

It should be noted that each of the stages
of the study was accompanied by certain
difficulties. The main problem was the
reluctance of many companies to participate in
sociological research. The reasons for refusing
to take part in the survey were lack of time, lack
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Histogram 1. Sociological research

of consent of the parent company, management,
misunderstanding ~ of = commercialization
activities, and so on.

Basically, about 70% of respondents think
that the ongoing work on commercialization is
insufficiently effective and brings little benefit
to the progressive development of the domestic
economy. In Almaty, 33% of survey participants
believe that it does nothing, due to the low level
of the country’s most innovative development.
In Nur-Sultan, they gave a critical assessment
of the work being carried out, the respondents
stated that the existing innovative activity in
the country does not provide any benefit, and
proposed to reform the system, there were more
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dissatisfied responses (53%). The reasons for
the ineffectiveness of the work carried out may
be the following:

There are no clear criteria for the
selection and support of promising scientific
developments;

— Lack of interest of companies in scientific
research, as well as weak government funding
for commercialization;

— Each scientist considers his development
to be unique and does not want to agree
with the opinions of the commercialization
specialist about the orientation of the research
in accordance with the market.

Basically, the majority of respondents
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identified corruption as the main deterrent to the
development of the system of commercialization
and scientific research.

When asked what do you mean by
commercialization, the respondents gave
different answers (Histogram 2). Grouping
them, mainly in Almaty and Nur-Sultan (35%) of
respondents, the answer was commercialization
—these are organizational and technical solutions
of a production, administrative, commercial or
other nature that contribute to the promotion of
technologies, commodity products and services
to the market, 45% decided, that this is the sale
on the market of the results of scientific activity,
11% agreed that this is an activity for the
creation, development, dissemination and use

Others

This isthe activity of creating, mastering,
diss=minating and using innovations

This isthe sale on the market of the results
of ientific activities
These are organizational and technica

solutions of a production, administrative,
commercia or other nature

of innovations, 9% gave other responses.

When asked about the effectiveness of the
commercialization system, most of the research
participants in Almaty (more than 65%) believe
that it is not effective and does not adequately
reflect the results of scientific and technological
progress; according to 18% of respondents, the
system is effective, harmonized with the current
situation on the country’s market, the rest found
it difficult to answer.

In  Nur-Sultan, the opinion of the
respondents for and against the effectiveness
of the commercialization system was shared by
almost exactly 42% and 44%, respectively. This
division into two fronts shows that the system
has not yet proven, but at the same time has
not denied its effectiveness. One third of the

10% 20% 30% 20% 50%

Histogram 2. What do you mean by commercialization?

respondents refused to answer this question,
citing the lack of clarity of the situation at the
moment.

Table 1 shows the main problems of the
development of commercialization. As can

be seen that the main issues of the research
development include weak funding (74%)
and incomplete scientific research (67%).
According to respondents’ responses that a

poorly developed infrastructure (43%) and a lack of competence (46%) have got influences on the

development of research projects.

Table 1

The main problems of the development of commercialization

Weak funding Poorly developed Incomplete scientific | Lack of competence
infrastructure research
74 % 43 % 67 % 46 %
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To the question of what measures are
necessary to improve the current system
of commercialization, the answers of the
respondents in Almaty and Astana are shown in

Table 2. It is notable that 70 % of respondents
think of one of the most important measures to
improve the current commercialization system
is funding increase.

Table 2
Measures to improve the current commercialization system
Improving legal Increased funding Forcing a Experimental | Others
regulation company to use test bases
developments
25% 70% 15% 45% 10 %

When applying the norms of the current
legislation, 70-80% of respondents (Almaty &
Nur-Sultan) had to face difficulties associated
with imperfect legislation, in large part it is not
the flexibility of laws, indirect and ambiguous
interpreted norms, a lot of reference decisions, a
low level of harmonization of national, interstate
and international standards.

The Ministry of Education and Science (40%)
should be involved in the implementation of
innovations by the developers themselves and
their organizations (22%), 27% of respondents
suggest that all government bodies should
equally participate in the process of introducing
innovations. The rest of the participants
think that the local city council of different
levels should contribute to the introduction of
innovation, linking business and government
agencies in this matter.

Recommendations. The study participants
gave the following recommendations for
improving the commercialization system:

— Focus on the last consumer;

—Reforming the organizational and functional
foundations of the system with the allocation of
anational body to a non-governmental structure;

— Be guided by the most successfully
implemented international experience;

— Transfer of part of powers by state bodies
to public organizations.

The respondents indicate that there is a
shortage of commercialization specialists with
the required competencies. Many organizations
shy away from recruiting young and
inexperienced university graduates. Basically,
employers give preference to specialists with

experience in this field, or their own personnel
who have received additional professional
education. Since more attention is paid to
practical experience, the name of the specialist
university does not matter to employers.

Research limitations. Problems identified
in the course of sociological research:

1) few special courses on commercialization

in the Republic of Kazakhstan, mainly
provide general (basic) information about
commercialization.  Special seminars on

commercialization held in the countries of near
and far abroad are costly;

2) lack of awareness of where to go for the
necessary information to optimize activities
in the field of commercialization. Note that
even with the existence of a huge number of
information publications, special sites, many
managers have no idea about these publications,
although they would like to use the information
contained in them in their practice;

3) difficulties associated with the promotion
of innovative products;

4) insufficient copyright protection, which
prevents the promotion of information about
new technical and technological innovations.

Conclusions. Project management of
commercialization of scientific projects at the
university has its own specifics, which consists
in a huge number of unknown variables, which
are also called “black swans” or unforeseen
events. All this is superimposed on the high risk
of project implementation, taking into account
changes in market indicators. One of the
solutions to the problems of risk management can
be in the constant monitoring and examination
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of the stages of commercialization with the
prompt resolution of unforeseen excesses that
have arisen, which also entails the attraction of
a larger amount of human resources.

As a result, the project management
methodology for the commercialization of
scientific projects should read the specifics
of human reverse management, as well as
work on performance indicators, marketing
risks, economic risks, decision tree and risk
management at all stages of commercialization.

flexibility in the management of technology
commercialization projects. For these purposes,
it is possible to use flexible Agile technologies,
but taking into account the specifics of the task at
hand. All together leads to the fact that the tasks
of continuous training of personnel involved in
solving such problems come to the fore. The
problems of project management, professional
development and education and the use of agile
management technologies like Agile require
even more experimental research.

With all this, it is also necessary to maintain
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Ka3zakcrangarsl 3epTTey ;KYMBICTAPBIHBIH JaMy MeH 0il1iM 6epy macesieliepi

O.b.Kenocanuee”?, I K. Kacvimoea®", K.5.Hnamanuee’, A.D.I[exoeoi*
!Kazax-Bpuman mexnuxanoix ynusepcumemi, *Combaes ynusepcumemi
(Anmamei, Kazaxcman)

Anoamna

DKOHOMHUKAHBIH JKEJeNl JaMybl MHHOBAIMSHBI €HTi3YCi3 KOHE CIIIH FBUIBIMH -3€PTTEYy JJICYETiH AAMBITYCHI3
MYMKiH eMec. EnJTiH FhUTBIMU-HHHOBAILIUSUIBIK 9JICYCTIHIH JJaMybIHA TIKEJIeH ocep €TEeTiH KapbIM -KaThIHAC CYOBEKTLIEpI
YCBIHATBIH FhUIBIMH-MHHOBALMSJIBIK Kyie. JKyleHiH COHFbI OHIMI — OYJI FBUIBIMH — 3€PTTEY KOHE TIKIpUOENiK-
KOHCTPYKTOPJIBIK JKYMBICTAp/ibl KOMMEPIHSIIAHABIPY. TEeXHOMOrHAHBI KOMMEPLHUSUIAHBIPY HPOLECIHIH 031 — Oy
HAKTHI K004, JeTeHMEH OFaH K00aHBI 0acKapy Kypaimapbl KOJIJAaHBUIAIbI, OipaKk WHHOBAIWSIHBIH €PEKIICTIKTepiH
€CKepe OTBIPHII KOHE CITCI3MIK KayIi xorapsl. Makanana Kasakcran PecnyOnmukachlHBIH MHHOBAIMSIIBIK JKYHECIHE
KaTBICYIIbIIAPFa QJCYMETTIK 3EpPTTEy JKYPri3y apKbUIbIl TEXHOJOTHSJIAPIABl KOMMEPIUSUIAHABIPYIbIH HEri3ri
Moceneiepi MeH Kenepriiepi KapacTeipbuianbl. CayaaHaMaHBIH MakKcaThl — TyTacTail Kyiene Ae, OHBIH imIiHZe
MPOLIECTE JIe Heri3ri mpobiemMaap/ibl aHbIKTAYFa ThIPbICa OTHIPHIM, KazaKcTaHHBIH MHHOBALIMSUIBIK )KYHECIHIH Ka3ipri
JKaFJaiIapbIHBIH TyTac OcifHeciH aixy. PecmoHAEHTTep TeXHOJOTHsUIapAbl KOMMEPIMSUIAHABIPY KOOATaphIHBIH
TIKeJeH KaThiCymbutapbl 0osmbel. CoHpaili-ak, Makajiajga HHHOBALHMSIIBIK KBI3METKE TIKEICH KaThICYIIbUIAPIbIH
TOpOHMENiK KO3KapachlH KaMTaMachl3 €Ty Moceneci KapacThIpbuiabl. bimiM neHreifinin TemeHnairi MeH OimiM Oepy
JKYWECIHIH JerpaIaisachl MOCelleci KoTepity e, OyT eIiH MHHOBAIMSIIBIK KYHeciHe Tikenel acep erexi. XKacanran
JKYMBIC HETI31HJe MHHOBALMSUIBIK JKYHEHI JKETUINIpy OOMBIHINA YCBHIHBICTApP ATBIHIBI JKOHE TEXHOJOTHSIIApIbI
KOMMEPIHsUIAaHABIPYFa CORKEC KOOATBIK TOCIIAEME aJTbIHIBI.

Tyuin ce30ep: 3epTTEy; NHHOBAIUS; OLTIM; JaMy; KOMMEPUIUSIIAHIBIPY.

IIpo6.iembl pa3BuTHs ucceaoBanuii u o0pazoBanusi B Kazaxcraune

O.b.Kenocanuee'’, I K.Kacoimosa?, K. b.Hnomanuee®, A.@.Ilexoeoir’
!Kazaxcmarncko-Bpumanckuii mexnuueckuil yuusepcumenm, *Satbayev University
(Anmamer, Kazaxcman)

Annomayus

®dopcupoBaHHOE PAa3BUTHE SKOHOMHUKH HEBO3MOXKHO 0€3 BHEIPEHWs WHHOBAIMH M Pa3BUTHSI CTPAHbI, KOTOPHIE
HaMpsMYIO0 BJIMSIOT Ha HAay4HBIH NMOTEHIHUAN, KOHEYHBIM IPOJYKTOM HayYHO-HCCIIEOBATENILCKON JESTENbHOCTH
SIBJISIETCS. KOMMEpIMAIM3alusg Hay4HbIX pe3ynbraroB. Cam mo cebe mpolecc KOMMEpUHaIU3alui TeXHOJIOTUH
ABIISIETCSI CHIENN(UUECKUM IPOEKTOM, TEM HE MEHEE /Ul HErO IPUMEHHMBI HHCTPYMEHTHI IPOSKTHOTO YIIPABICHHUS,
HO C y4EeTOM CIeU(pHKN HHHOBAIMOHHOM JIESITEIFHOCTH U C BRICOKMM PHCKOM ITPOBAJIOB. B cTaThe paccmMaTpuBaroTcst
OCHOBHBIE TIPOOJIEMBI U Oapbepbl KOMMEPIHATIN3AMH TEXHOJIOTHI, aBTOPBI MPOBEIHN HMCCIICJOBAHUE C IIOMOILBIO
COLIMOJIOTHYECKOT'0 OITPOCa y4aCTHUKOB MHHOBAIIMOHHOM crcteMbl Pecriyonnku Kazaxcran. Llesb onpoca—nonyuenne
LEJIOCTHOM KapTHUHBl COBPEMEHHOM CUTyallMid HWHHOBALMOHHOM cucTeMbl Ka3zaxcTaHa M MONBITKOW BbISBICHUS
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OCHOBHBIX IpOOJIeMaM, KaKk B paMKaxX CHCTEMBI II€JIOM, TaK U IIPOIECca B YACTHOCTU. PeCrIOHIEHTaMU BBICTYITHIIN
HEINOCPEICTBEHHbIE YYACTHUKH MPOEKTOB KOMMEpPLHAIN3allui TeXHOIOTHi. Takke B craTbe ObUIM pacMOTPUBACTCS
npobinema obecredeHue 00pa30BATENBHOTO IpoLecca HEHNOCPEICTBEHHBIX YYaCTHHKOB HMHHOBALMOHHOI
NIeSITENFHOCTH, TTOJHAMAETCs TpodiieMa HEZOCTaTOYHOTO ypoBHS obOpasoBanus. WWWHa ocHoBe mpoBeIeHHOTO
UCCIIeJOBAaHMS pa3paboTaHbl PEKOMEHIAINH 110 YIIyUYIIEHHIO HHHOBAIIMOHHOHN JEATEIbHOCTH U COOTBETCTBYIOIIETO
MIPOEKTHOT'0 MOJX0/1a K KOMMEpIHaIN3ali 00pa30BaTEIbHBIX TEXHOIOTHH.

Kniouegvie cnosa: uccnefoBanue; HHHOBAMU; 00pa3oBaHue; pa3paboTKa; KOMMEpPIHAIH3aLHSL.
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RESEARCH COMPONENT IN THE EDUCATIONAL PROGRAMS OF THE
DIRECTION OF PRESCHOOL EDUCATION AND TRAINING

Abstract

A qualitatively new level of training of teachers of preschool education will ensure the implementation of
educational programs based on a research approach. The purpose of this study is to study the current state of research
training in Kazakh universities in the direction “6B012 — Pedagogy of preschool education and training” and to outline
ways to modify the research componentin educational programs. Within the framework of the study, a meaningful
analysis of twelve educational programs of Kazakhstani universities was carried out for the representation and relevance
of the research component. The results obtained showed that in the content of all educational programs, the research
component is represented by an elective course, which is an alternative in a number of universities. There is also a
problem of determining the content of research courses, in particular, the logical sequence of the presentation of the
material is violated, the content that does not correspond to the name of the course is proposed, outdated literature is
recommended, etc. The problem of correctness and updating of course names requires special attention. The lack of
researchpractice is also a serious omission in terms of the integrity of research training. The conclusions resulting from
the results obtained show the need to modify the research training of students of preschool education.

Keywords: research training; research competencies; research component; educational program; preschool
education; future teachers.

Introduction. A quality pedagogical The literature review indicates that the

education is an investment in human capital
that will increase the well-being of the nation in
the future. In particular, according to research
results, the level of professional training of
preschool teachers directly affects the quality
of upbringing and teaching children [1-6]. In
this context, P.Kansanen’s remark that quality
pedagogical education should beof paramount
importance, since any defects can lead to almost
irreparable consequences [7].

implementation of pedagogical educational
programs based on the research activities of
students [8-13]. The Finnish teacher education
system [14; 15], which is of great interest
to researchers from different countries, is
a successful example, recognized at the
international level, practicing this model. An
additional argument in favor of organizing
training based on a research approach is the
research results describing scenarios for the



