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Development of the potential of research activities
of students in a technical university

The article deals with the problem of developing the scientific potential of students at a technical university.
We pay particular attention to the role of a higher school teacher in the research activities of students. The
specificity of the organization and content of scientific activity at the university, as well as factors influencing
motivation of students, are considered. The results of a study on the development of the scientific potential of
modern university students, conducted based on the Karaganda Technical University, are presented. The
analysis revealed a steady trend towards an increase in student engagement, provided that a favorable envi-
ronment for scientific research is created. It is noted that an important condition for the effective implementa-
tion of the creative potential of students in science is the creation of a system of motivation for scientific
work, which will increase the attractiveness of pursuing scientific activities and, in the future, will become a
guarantor of the competitiveness of future engineers.

Keywords: scientific potential, university student, competence, research activity, higher school teacher, level
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Introduction

The era of global changes has adjusted the position of higher education institutions in society. Basal
knowledge, previously considered as an unconditional value, at the present stage, is economically condi-
tioned and aimed at a specific result. Higher education should become the basis for communication between
society, the economy and the state for the exchange of innovations, a platform for integrating teaching, ob-
taining knowledge and scientific research.

The new educational standards imply an assessment of the personal achievements of students at the
university. This is due to implementing the humanistic paradigm of education and a personality-oriented ap-
proach to learning [1]. This characterizes research activities in universities as a priority, aimed at constantly
increasing the research power of the university as a generator of ideas and projects that are relevant today.

The transition to a three-level education system, the introduction of new educational standards with cur-
rently in-demand professional competencies makes the problem of the formation of professional skills rele-
vant [2].

The leading role in improving the quality of student training towards the development of the creative
abilities of future graduates of the university is called upon to do the scientific work of students, since the
educational process, merging with the scientific work of students, is increasingly turning into real profes-
sional activity, which currently forms the basis of the process the formation of the future teacher [3]. Increas-
ing the scientific potential of students will contribute to economic growth and positive changes in the eco-
nomic component of the country in an innovative way of development and application of scientific and tech-
nological achievements in the industrial sector.

An important condition for the effective implementation of the creative potential of students in the field
of science will be the organization of a system of motivation for their scientific work, increasing the attrac-
tiveness of engaging in scientific activities, which will allow them to be competitive in the research market.

The relevance of the topic is due to the need to consider the problem of students’ participation in research
activities. It should be noted that this issue is raised in the works of domestic and foreign researchers [4].

The study is based on the use of a competence-based approach, highlighting the motivational-value el-
ements of the structure of psychological and pedagogical competence of students, as well as a personality-
oriented approach, focusing on the continuous personal and professional development of students.

We share the opinion of N.A. Prosolupova that “a student’s readiness for research activity is a systemic
personal education that ensures successful professional research activity. The formation of readiness for re-
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search activities at the university will be more effective if the learning process at the initial stage is filled
with tasks with professional content, professional research and creative situations” [5].

It follows from this that it is not enough for a student to have only a standard set of knowledge provided
by the curriculum in the conditions of modern realities. The necessary qualities for the effective implementa-
tion of research activities are the formation of its motivational basis, the ability to critically comprehend the
problem, independently formulate and solve urgent problems in the context of innovative transformations.
The combination of these qualities is the research potential of students.

In the course of considering this issue, we adhere to the concept of “potential”, which, in relation to the
educational environment, means the creative activity of students, originality.

The research potential of a student is an integral quality of personality, including a set of factors (re-
search, theoretical, cognitive, reflexive, as well as creativity as a personal quality), which are the primary
source for the development and improvement of research competencies in the university [1].

The problems of studying scientific activity, its methodology, significance in the educational process
are reflected in the works of E.V. Berezhnova [6], A.V. Khutorsky [7], S.A. Piyavsky [8], V.N. Starshinov
[9]. Relevant for the study of the scientific potential of students is the study of professional motivation of
students of a pedagogical university in the works of N.V. Bystrova [10], G.A. Bondarev [11].

The research activity of students has its specifics, namely, the use of innovative technologies in practi-
cal training, allowing to increase the level of motivation [9].

The purpose of research activities (hereinafter CRA) is to create conditions for the realization of the
creative potential of students through involvement in research activities, the formation of the subject and per-
sonal qualities of a student as a researcher, and an increase in his professionalization.

The tasks of the CRA include determining the prospects for research developments on the most pressing
scientific problems and improving the skills of students’ research work.

Of particular interest in our study is research activity in the context of a personality-oriented approach,
as a way to obtain new knowledge acquired under an independently set goal.

Research work is an important element of preparing students for future professional activities and is
aimed at developing analytical, practical skills in research and project activities.

Research activities of students include the following stages:

1) the state of the research issue;

2) theoretical research;

3) experimental research;

4) analysis and generalization of the results [7].

According to Malakhova O.Yu., when preparing scientific papers, as well as directly in the process of
participating in scientific projects, the professional, personal self-development of the student, the develop-
ment of his reflective skills and building an adequate self-esteem, is effectively carried out, the ability to de-
sign his own educational trajectory is formed [12].

The most important component of successfully attracting students to research activities is the fulfillment
of the following conditions:

1) organization of effective work;

2) increasing motivation to participate in scientific research;

3) the presence of a permanent scientific topic while studying at the university;

4) the presence of a scientific advisor [13].

It should be noted that one of the important tasks of the supervisor is the formation of sustainable re-
search skills and competencies of students.

Undoubtedly, the formation of research competencies requires cognitive and research motivation, stim-
ulation of a value attitude both to the process and to the result of research, and dialogical collaboration be-
tween participants in the educational process. The effectiveness of the development of the scientific potential
of students at a university largely depends on the ability of teachers to transmit to students their competen-
cies in this area; from the promising interaction of teachers and students.

According to S.V. Begicheva, each teacher needs to develop students’ skills to search for information
on the Internet, provide students with information about journals, publications, research communities, the
media, where the results of new research are discussed; discuss with students the results of scientific research
at the department [14].
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Experimental

The work used theoretical methods of studying the problem of developing the research potential of stu-
dents, as well as empirical methods of pedagogical research (observation of students during educational ac-
tivities, namely, identifying active students in practical classes, questionnaires; analysis of the results of sci-
entific activities of students with whom scientific research was conducted; work, generalization of pedagogi-
cal experience).

Results and Discussion

Our study, which consisted of two stages, was attended by students of Karaganda Technical University.
The sample was 225 people aged 17 to 20 years between 2018 and 2020.

The first stage involved the identification of students who are interested in various types of research
activities and have the ability to analyze, think critically, and search for new information.

Thus, at the first stage, using the observation method, the most active students were identified, who
showed a high level of knowledge in practical classes, through the fulfillment of creative tasks (Case-study,
projects, presentations). This category of students was chosen to participate in research activities. Students
regularly participated in conferences of international and republican level, olympiads, competitions,
webinars, which affected the quality of preparation of scientific reports, articles, presentation of projects.

The second stage, which includes writing joint scientific work under the guidance of a teacher,
consisted of the following areas:

1) diagnostic (identification of scientific interests of students);

2) practical (consideration of the structure of research work; its tasks and forms, writing style, etc.);

3) search and provision of information to students about scientific events;

4) verification of scientific works, joint analysis;

5) encouragement of the best students.

It is important to note pedagogical methods as a means of achieving success in students’ research
activities. Of all types of interactive methods, the most popular in the educational process of the university
are: the method of brainstorming, analysis of problem situations, discussion [9]. To develop the scientific
potential of students, we have developed a strategy that includes motivational-value and reflexive
components.

The motivational-value component involves the determination of internal satisfaction and comfort from
the results of one’s educational activities. The implementation of this component is aimed at creating a
favorable psychological climate, an atmosphere of benevolence, and a positive attitude towards educational
activities. The motivational basis of students’ research activities includes the motives for creative mastery of
the material, the desire for success, the desire to be the first among fellow students, receiving a moral and
material reward for their scientific activities; striving for self-education and self-improvement.

The reflexive component as an expression of the social assessment of the student’s achievements
presupposes the actualization of the ability for self-regulation of behavior and an adequate self-assessment of
the result of one's own educational and cognitive activity and the assessment of the perception of this activity
by others.

According to the results of the analysis of the research activities of students from 2018 to 2020, there is
a positive trend in the growth of the number of students who took part in scientific events of various levels,
which made it possible to show research abilities, demonstrate the ability to navigate in the field of the
studied specialty, and activate intellectual and creative potential.

We noted that the most active participants in the CRA are students of 1-3 courses of bachelor’s degree.
To identify the motivation for scientific activities of students during 2018-2020, a survey was conducted.
The respondents were asked a number of questions regarding their involvement in CRA, in particular:

1. In what types of CRA do you participate in the university?

a. student research papers competition

b. student scientific and practical conference, seminar

c. student olympiad

d. writing an article

2. What difficulties did you face in implementing the CRA?

a. unability to use electronic library resources

b. lack of skills in working with literary sources and search engines
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. choice of research topic
. lack of interaction with the supervisor
. How do you assess the level of your involvement in CRA at the university?
high
low
. average
. find it difficult to answer
. What does participation in CRA give you?
. material incentives
. receiving an increased scholarship, additional points
. the prospect of getting a prestigious job
. realization of intellectual abilities
. How can the motivation to participate in the CRA be increased?
. material incentives
. extra points
¢. organization of meetings with scientists and practitioners
d. preparation of joint scientific publications
According to the results of the survey, 28 % of students showed a high level of motivation to participate
in the CRA, 48 % — an average level of motivation, 24 % of respondents — a low level of motivation.
The results of a questionnaire survey to determine the level of students’ motivation for 2018-2020 are
presented in Figure 1.
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Figure 1. Students’ level of mativation for CRA

The main reference point for students at the CRA is such a factor as personal achievements, which in-
cludes the acquisition of new knowledge and skills (28 %), scientific interest in the field of the studied spe-
cialty (11 %), the desire to realize intellectual abilities (11 %), the prospect of obtaining a prestigious
job (20 %). It should be noted that the increased scholarships and additional points are an important incentive
for the respondents (26 %). A comparatively small percentage of the respondents consider CRA as a forced
necessity (4 %).

Among the forms of CRA proposed in the questionnaire, the most preferable for students is group re-
search work (34 %), preparation of articles and participation in conferences of various levels (15 % and
20 %, respectively) and Olympiads (25 %). Students show the least interest in participating in scientific cir-
cles (6 %).

According to the respondents, for implementing an effective CRA, first, it is necessary to develop skills
in using the electronic resources of the library (25 %). Unfortunately, a large percentage of students note the
lack of skills in working with literary sources, search engines, and databases (20 %). Besides, they cite a lack
of interaction with their supervisors (9 %), experiencing difficulties in their work. Also, most of the respond-
ents (46 %) were not involved in CRA before studying at the university [2].

The reasons for the low level of motivation of CRA students are illustrated in Figure 2.
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Figure 2. The reasons for the low level of motivation of CRA students

In addition to the questionnaire survey, we analyzed the scientific articles of the 3rd year students who
published their works starting from the 1st year. The advantages of these articles include a conscious ap-
proach to the choice of the topic of study, the internal logic of the text, due to the careful selection of materi-
al and language tools, the ability to reasonably express their point of view and critically understand various
aspects of the topic.

In the course of our reflections, we pay attention to the aspect of international cooperation, within the
framework of which Department of Russian Language and Culture annually holds a competition of scientific
projects among students “Three minutes of abstracts” with the participation of Ivanovo State Power Engi-
neering University (Russia), Belarusian State University (Republic of Belarus).

This event is a form of attracting students to research activities, expanding their general cultural and
scientific horizons, acquiring business communication skills and conducting scientific discussions, ensuring
high-quality language training.

The objectives of the international competition are to develop a scientific information and communica-
tion environment in the student community, stimulate research and educational activities of students and con-
tribute to the formation of the intellectual potential of universities. The task of the participants is to prepare a
video. During the presentation of the project, students demonstrate the ability to defend the hypothesis by
solving practical problems. The main criteria for evaluating projects are the originality of the topic of re-
search and the completeness of its disclosure, demonstration of analytical skills, compliance with the content
with the structure of scientific work.

Thus, our monitoring of the participation of students in the competition of projects in Russian and Eng-
lish designated an increase in the number of people involved in the CRA, which amounted to: in 2018 — 24
students of KTU, in 2019 — 37, in 2020 — 54. It is necessary note that 18 students presented their work an-
nually. An expert commission from among the teaching staff of KTU, ISEU, and BSU evaluated the pro-
jects. As a result, 15 students of 2-3 courses, who had not previously won prizes, became winners.

Comparative analysis of the content of scientific projects prepared since 2018 until 2020 showed a
steady trend of students mastering the methodology of scientific research, improving their skills in working
with scientific literature, electronic resources, and databases; development of analytical thinking and imple-
mentation of the intellectual potential of students.

Conclusions

In the context of our research, we came to the following conclusions:

1. The most preferred forms of CRA for students are group research work, preparation of articles, and
participation in conferences at various levels.

2. Most of the students have an average level of motivation to participate in the CRA.

3. The main reference point in the CRA for students is most often personal achievements, scientific in-
terest in the field of the studied specialty, material incentives.

4. For the implementation of effective scientific activity, skills to use the electronic resources of the li-
brary, search engines and databases are required.

Thus, it can be stated that despite the prevalence of the average level of motivation for participation in
the CRA, there is a tendency to an increase in the degree of involvement of Karaganda Technical University
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students. The reasons that have a negative impact on the effectiveness of the implementation of students’
scientific activities are eliminated. There is no doubt that the creation of a favorable environment for research
will contribute to integrating the activities of all subjects of the educational process and will increase the real
opportunities for the development of the creative potential of students.
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C.A. UBanosa, J1.b. TineymberoBa, H.B. Jloky4aea, C.1O. Tropuna

TexHMKAJBIK KOFapPbl OKY OPbIHAAPBIHAAFbI CTYIeHTTEPAiIH
FBUIBIMH-3ePTTEY KbI3METIHiH dJIeyeTIiH 1aMbITy

Makanazaa TEXHHKAIBIK JKOFapbl OKY OpBIHAApPbI CTYJICHTTEPIHIH FBUIBIMH OJEYeTiH AaMBITY Maceseci
3eprrenreH. CTyIeHTTEpIiH FHUIBIMH-3€PTTEy KBI3METIHJErl JKOFapbl MEKTEI OKBITYIIBICHIHBIH pejliHe
epeKIle Ha3zap ayJapbUIFaH. YHHMBEPCHTETTE FBUIBIMH KbI3METTI YHBIMIACTHIPYIBIH JXKOHE Ma3MYHBIHBIH
epEeKILeNiri, COHPIMEeH KaTap CTYyASHTTEP/iH jKaHa OiTiM MEeH JaFAblIap/sl ally MOTHBALMSCHIHA CEpP €TEeTiH
(axTopnap, OKBITBUIATHIH MaMaH/IBIK CaJlaChblHA FHUIBIMH KBI3BIFYLIBUIBIK, 3UATKEPIIK Kabilmertepai xysere
aceIpyFa YMTBUTY jkoHe Oesenyi KyMbICKa OpHajacy MYMKIHJIT KapacTeIpbuiraH. KaparaHabl TEXHUKAIBIK
YHHUBEPCUTETIHIH 0a3achlHIA CTYAEHTTEpPiH FBUIBIMH OJI€YETiH AaMYBITy OOMBIHIIA JKYPTi3UIreH 3epTeyaiH
HOTIDKENepi YChbIHbUIFaH. Tajiay OapbIChIHOAa FBUIBIMU 3€pTTEyJiep YIIiH KOJNAHIbl OpTa Kypy WIapThIMEH
CTYJCHTTEpPAI TapTyIbIH TYPaKThl YpJici aHbIKTanFaH. FhUIBIM cajachlHAQ CTYICHTTEP/iH LIbIFAPMAIIbUIBIK
QyIeyeTiH THIMAI iCKe achIPybIH MaHBI3/bI MIApTHl FRUIBIMM €HOEKTI BIHTAJaHABIPY XKYHECIH Kypy OOJBII
TaOBUIATHIHABIFG aTan OTUIreH, Oy FBUIBIMH KBI3METIICH aiHaJbICyIbIH TapTHIMABUIBIFBIH apTTHIpyFa
MYMKIiHJIK 6epeai xxoHe Oonaiak HHKeHeprepAiH 6acekere KablIeTTiTiriHiH Kerini 00TabL.

Kinm ce30ep: FBUIBIMH 9JI€yeT, KOO CTYJCHTI, KY3bIPETTUIK, FhUIBIMU-3€PTTEY KbI3METi, JKOFapbl MEKTEI
OKBITYIIBICHL, CTYICHTTEPAl BIHTATAHABIPY AEHreHi, Tyirara OarmapiaHfaH TOCUI, KY3BIPETTUIIK TOCLMi,
MHHOBALMSUIBIK TEXHOJIOTHSIIAP.
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C.A. UBanosa, /[.b. Tneymberosa, H.B. [lokyudaeBa, C.}O. Tropuna

Pa3BuTHe MOTEHIIMAIA HAYYHO-HUCCIe10BATEIbCKOM AesITeJIbHOCTH
CTYJA€HTOB B TEXHUYECKOM BY3e

B crarbe paccMoTpeHa mpobiemMa pa3BUTHSL HAYYHOTO IIOTEHIMAA CTYASHTOB TeXHHYecKoro By3a. Ocoboe
BHUMaHHE YEJICHO POJM MpenojaBaTelis BbICIIEH IIKOIbI B HAy4YHO-UCCIIEJ0BAaTEIbCKON AATEIBHOCTU CTY-
JEHTOB. 3ydeHsl crenu¢uka OpraHM3allMM, COJICPIKAHHMSA HAy4YHOH AEATEIBHOCTH B By3e M (HaKTOpHI,
BIIMSIIOLIME HA MOTHBAIMIO CTYJIEHTOB, TaKHe KakK MONyYeHHE HOBBIX 3HAHUI M yMEHM, Hay4HBII HHTEpeC B
o0JIacTH M3y4aeMOH CIeNMaIbHOCTH, CTPEMIICHHE K PEaM3allid HHTEUICKTYaIbHBIX CIHOCOOHOCTEH, mep-
CIIEKTHBA MOJTyYeHHs MIPECTIKHON paboThl. [IpencTaBieHs! pe3yabTaThl HCCISIOBAHUS 10 H3YUCHHIO Pa3BH-
THSI HAyYHOTO MOTEHIMAJIa CTyICHTOB, IPOBEAECHHOT0 Ha Oa3e KaparaHanHCKOro TEXHHYECKOTO YHUBEPCHTE-
Ta. B X0/11¢ aHanu3a BBIABIEHA YCTOIUNBAs TEHICHIUSA K POCTY BOBJICYEHHOCTH CTYAEHTOB IIPU YCIOBUU CO3-
JaHUsL OAarONpPUATHON Cpelbl IS HayYHBIX McciienoBaHnii. OTMEUeHO, YTO BayKHBIM yCIOBHEM JUIs dhdek-
THUBHOU pean3allii TBOPYECKOTro MOTEHIMANa CTYICHTOB B chepe HAYKHU SBISETCS CO3JJAHUE CHCTEMBI MO-
TUBAIMU HAyYHOI'O TPYJla, YTO MO3BOJMT MOBBICUTH NPHUBJIEKATEIbHOCTD 3aHATU HAYUYHOH AEATEIbHOCTBIO U
B TIEPCIEKTHBE CTAHET TapaHTOM KOHKYPEHTOCIIOCOOHOCTH Oy TyIINX WHKEHEPOB.

Kniouesvle cnosa. Hay‘iHLIﬁ NOTEHIUAJ, CTYACHT By3a, KOMIETCHIIMA, HAYYHO-UCCIICA0BATECIbCKAsA ACATCIIb-
HOCTB, IPENOAaBaTECIIb BBICIICH IIKOJIBI, YPOBEHb MOTHBAIUH CTYJCHTOB, HI/I‘IHOCTHO'OpI/ICHTI/IpoBaHHHﬁ
nmoaxond, KOMITETCHTHOCTHBII oaxoa, HHHOBAIIMOHHBIC TCXHOJIOTHUH.
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