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Organization of independent research work of technical university students

Abstract. Research Problem — the search for effective ways to organize independent research work of technical university students considering it as
the basis to shape professional competence of a future specialist. The authors suggest that the organization process for independent research work of
technical university students will be effective if an integrated approach to the problem of students independence in research work is implemented in
the framework of training future specialists for professional activities; a system of work shaping independent research work of technical university
students has been developed and introduced taking into account the psychological nature of the mastering process.

The study involved students of Specialist Degree program at Irkutsk State Transport University going through specialty 05/23/04 “Operation of
railways”, the group consisted of 30 people, including 7 girls and 21 young men.

Weadapted somediagnosticsdeveloped by differentauthors and adjusted themto the conditions of this study. The motivational component was diagnosed
using the method by O. O. Gorshkova. The cognitive component was evaluated while testing students in order to identify the level of their conceptual
apparatus development, the ability tousethe shaped theoretical baseinthe process of research activity. The activity component was studied with theuse of
the method by O. M. Kolomiets based on work with reference cards. The method by A. V. Karpov was used to study the reflection ability.

The ascertaining experiment results showed low and medium indicators of the maturity level of students’ independent research activities taking into
consideration all components; the result could be explained by their weak willingness for this activity.

There was a positive dynamics in indicators for all diagnostic methods after the formative experiment. Intensive progress was noted in the activity component
development. Thedegree oftheoretical knowledge inasignificant part ofthe experimental group respondentsroseup toahigh level. Againstabackdrop of
an increase in these indicators, the motivation of most students boosted.

Anincreaseintheefficiency ofthe process of forming independent research work oftechnical university students can beachieved by introducing a system
of work shaping independent research work oftechnical university students taking into account the psychological nature of the mastering process.
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Introduction. Modern production and society are in desperate
need of highly qualified specialists able to carry out their labor
functions in a continuously and rapidly changing environment.
Widespread introduction of new technologies makes high demands
of specialists in any field of activity. Literacy, commitment,
dynamism, the ability to independently use new scientific data, to
organize one’s research and implement one’s inventions solving
professional problems are becoming mandatory characteristics of
a modern specialist.

Profound analysis of the “Transport Logistics Specialist”
professional standard shows that the labor functions determine
the research character and the research activities carried out in
the process of professional activity, namely, the requirement is:
“To summarize and systematize information with regard to tasks;
to possess skills necessary to use analysis methods employed in
practice to solve the problem of commercial policy development
concerning the provision oflogistics services forthe cargo shipping;

to forecast and analyze trends of logistics and supply chain

management development; to develop an action plan to achieve
financial performance indicators of the goods transportation within
the supply chain in a prompt and skillful way”’[ 1]. A modern student
as a future specialist must be ready to work in accordance with the
professional standard.

But, unfortunately, the practice of future Russian specialists
training indicates that their level of willingness for research work
does not meet modern requirements. The educational system
of technical universities does not create favorable environment
for students to become independent in research work, it does not
reveal their creative potential and it does not contribute to their
personal and professional development to the full extent. There is
a contradiction between the social requirements to train creative
and forward thinking experts who are capable to solve professional
problemsusingtheirindependentresearches, and thereal specialists
training in the university based on algorithmic activity.

The need to resolve this contradiction made it possible to shape

the research problem: the search for effective ways to organize
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independent research work of technical university students considering
itasthebasistoshapeprofessional competence ofa future specialist.

The purpose of the study: theoretical justification, development
and implementation in the educational process the work system shaping
technical university students independence in research activities.

Researchhypothesis: theprocess ofshapingtechnicaluniversity
students independence in research activities can be effective if:

— an integrated approach to the problem of students’
independence in research work is implemented as part of future
specialists training for professional activities;

— awork system is developed and introduced to form technical
university students independence in research activities taking into
account the psychological nature of the mastering process.

Research program. The following research methods have been
used to achieve the goal of the study,:

— theoretical methods: study and analysis of psychological
and pedagogical literature on the research problem, analysis of
dissertation researches, comparative analysis, synthesis, analogy,
comparison, generalization;

— empirical methods:  observation, questionnaire, testing,
pedagogical experiment.

Thestudywascarriedoutatthe Federal State Budgetary Educational
Institution of Higher Education “Irkutsk State Transport University”. It
involved students of specialty 05/23/04 «Operation of railways», the
group consisted of 30 people, including 7 girls and 21 young men.

The study has been conducted for two years (2017-2019), it
consisted of three stages.

1. The theoretical stage i.e. the analysis of pedagogical,
psychological and methodological literature on the topic of research
inordertoidentifythedegree ofproblemdevelopment. Aswellasthe
definition of methodological approaches, techniques, object, subject,
conceptual apparatus of the study and the working hypothesis.

2. The experimental stage means the implementation of
actions related to the development of a work system shaping
students’ independence in research activities and also related to
its experimental verification. This stage includes ascertaining,
formative and control experiments.

3. The summarizing stage is the analysis and generalization
of the research results, as well as their refinement, control and
correction. This stage is also characterized by systematization,
generalization, interpretation of the experimental activity results.

At the theoretical stage in the course of literature analysis we
settled on the competence- and activity-based approach considering
it as the main methodological basis [2]. Relying on this approach
in the theoretical part of the work, we have framed the definition of
students’ independence in research activities; we understand it as
the ability to independently design all stages of research activity:
orientation, planning, execution, control, evaluation, correction and
reflection in order to obtain new knowledge in accordance with the
intellectual demands of the individual and society. Independence
in research work includes a motivational, cognitive and activity

components. Having analyzed the works of the representatives

of the activity-based approach (P. Ya. Halperin, Z. F. Reshetova,
O. M. Kolomiets) [2—5], we came to the conclusion that shaping
students’ independence in the process of their own research
implementation can be carried out when student’s educational
activities are organized according to psychological nature of the
mastering process. Besides the process of exteriorization should
be preceded by the interiorization stage with valuable educational,
research and practical activities, though, as a rule, students take part
in exteriorization stage without necessarytraining.

The identification of the initial maturity level of students’
independence in research work was carried out according to the developed
components, namely motivational, cognitive and activity ones.

The motivational component assessment was carried out
by determining the level of motivational component maturity
using questionnaire methods and pedagogical observation. The
diagnostics developed by O. O. Gorshkova were used as a toolkit
but they were adapted to the research conditions [6].

The cognitive component was evaluated by testing students
to identify the degree of conceptual apparatus maturity and the
ability to use the shaped theoretical base in the process of research
activity. If a student had enough knowledge to give correct
answers to more than 70% of the questions asked, the level of his
cognitive component maturity was assessed as a high one. Hence,
he had grounded knowledge of the research tasks types, knew
the requirements for research results and knew research methods
and conditions of their application. The level was estimated as an
average one, if the number of correct answers was about 35-69 %.
If a student’s score was less than 34 %, his cognitive component
was attributed to the low level.

The methodology based on reference cards by O. M. Kolomiets
[5] was applied to assess the level of activity component maturity
in research activity, this methodology made it possible to diagnose
possession of all activity stages necessary to set up the research.
The reflection ability is a part of the activity component; therefore,
an individual measure of reflexivity was also determined using the
method by A. V.Karpov [7]. Students were givena questionnaire
consisted of 27 items; the items are answered on a 7-point Likert scale.

Relying on the theoretical provisions of our study, we have

identified several stages of our work with studentsrevealingindetail
the process of interiorization preceding exteriorization.

1. Motivationalstagei.e.theemergenceoftheneedtobeengaged
inresearch activities carrying out graduate qualification work.

2. Goal-setting stagei.e. settinga goal for graduate qualification
work with elements of scientific research work.

At this stage a student needs to determine for himself:

— skills to be mastered or automated, practical tasks to be learnt
to solved;

— knowledge to be mastered to reach this goal;

— skills to be improved;

— competencies to be mastered or to be developed;

— types of activities to be improved;

— (personal, professional) qualities to bedeveloped.
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3. The stage of “reference” knowledge, skills and educational
material analysis, that is, everything previously learned by a student
fromrelated subject areas acting in an indicative function in relation
to the research process in the graduation project framework.

At this stage a student has to:

— to revise and evaluate the level of previously acquired
knowledge, skills and abilities necessary to carry out his graduate
qualification work;

— picture in reference tables and reference cards the knowledge
gaps; this knowledge will be ofhelp.

4. The stage of the educational and research activities
implementation; they are aimed at acquiring a materialized image
of the upcoming research activities.

At this stage a student has to:

— orientate in the structure and content of research activities;

— plan upcoming research activities;

— perform research tasks;

— reflect the research activities development.

5. The stage of generalization and systematization of new knowledge
gained in educational research activities referring to research activities
mastering in the reference tables (RT) and reference cards (RC).

At this stage a student has to:

— present the elements of knowledge in a systematic structural
form in the reference tables;

—reveal inreference cards the structure and content of activities
focused on practical problems solution.

6. The stage of educational and practical activities aimed to
transfer knowledge into the mental plan; the knowledge has already
been generalized and systematized in the reference tables (RT) and
reference cards (RC)

At this stage a student has to carry out:

—practical problems solution on the basis of RT and RC having
an indicative function;

—logical problemssolutionaimedtodeveloplogical, conceptual
and systemic thinking as the basis of professional thinking;

—different forms of speech (loud speech, «to oneself» speech,
mental speech) in the process of practical problems solution;

— practical problems solution, first in joint activities distributed
between the subjects of the educational process, then in pairs with
these people, then individually.

7.The stage of determining the personalized meaning of the activity
in relation to the maturity or automation of skills, the knowledge
system mastering, skills development, mastering different types of
activities necessary to carry out independent research as part of the
final qualification work; they were determined at the goal-setting stage.

In the framework of this stage, the student will have to:

— carry out an independent research in the framework of his
final qualification work;

—conduct self-control (using the key) and search for deviations
from the “standard variant” (errors, inaccuracies);

— conduct the self-assessment: to determine the “nature” and

“reasons” of the deviations from the “standard variant”;

— conduct self-correction of deviations basing on RT and RC:
selection of another “correct” knowledge; performance of another
“correct” action, etc.

8. Stage of research activities and the graduate qualification
work reflection.

—whatskills were formed, developed, automated (whatpractical
problems did the student learn tosolve);

— what concepts are learned.

In the framework of this stage, a student will have to determine
the compliance of the work performed with the goals and answer the
following questions:

—what system of new knowledge is learned,

— what skills were improved;

—what competence was shaped, developed;

—what kind of activities did you master;

—what qualities (personal, professional) did you develop;
—whatpersonalized meaning does the performed activity have, etc.
This structure and content of the student’s educational and

professional activities became the basis for the educational process
organization in a technical university aimed at shaping students’
independence in research activities.

Results and their interpretation. Alterations in the maturity level
ofresearchactivities independence were monitored accordingto the
same components used at the ascertaining stage of the experiment:
motivational, cognitive, and activity-based ones.

Thedataobtained inthe process ofrepeated questioning showed
that 20 % of students in the experimental group had a low level; it is
10 % lower than it was at the control stage; the number of students
with an average level decreased by 10 % and made up 30 %, while
50 % of students showed the high level, but only 30 % of students
demonstrated the high level at the control stage.

The results of the repeated “Theoretical Foundations of Research
Work”testingshowed apositive trend in the experimental group: the
increase in the high level was 70 % and there were no students with
the low level. 30 % of students demonstrated an average level; it
was 10 % less than according to the ascertaining experiment results.

The data obtained in the process of repeated activity component
diagnostics showed that not a single student of the experimental
group showed the low level, but at the ascertaining stage of the
study 40 % of students had the low level. The number of students
with the high level was 80 %, at the same time 20 % of the students
showed the average level, but at the ascertaining stage of the study
the average level was reached be 50 % of the students.

The results obtained during the re-diagnosis of an individual
measure of reflexivity according to the A. V. Karpov method did
not undergo significant changes. In this case, the percentage of the
high level results increased by 10 %, at the same time the average
result decreased by the same 10 %.

Thus, we observe a difference between the ascertaining and control
experimentsresults afterthe performance of formative experiment.

Findings. Analyzing the results obtained during the control

experiment, we came to the conclusions confirming our assumption
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that an increase in the efficiency of the process of forming
independent research work of technical university students can be
achieved by introducing a system of work shaping independent
research work of technical university students taking into account
the psychological nature of the masteringprocess.

The results of the ascertaining experiment showed low and
medium indicators of the level of students’ independence in
research activities for all components, which was explained by
their weak willingness for this activity.

In accordance with the data obtained, there was a positive
dynamics of indicators for all diagnostic methods in the group of
students having taken partin the experiment. The intensive progress
was noted in the activity component development. The level of
theoretical knowledge inasignificant part ofthe experimental group
respondents rose up to the high level. Against a backdrop of an
increaseintheseindicators, the motivation ofmoststudentsboosted.

In addition, during the formative experiment we were able to
influence the creation ofa favorable psychological climate in the group.

This became possible due to the active participation and personal
interest of each student carrying out his final qualification work.

Thus, we can state the confirmation of the hypothesis about the
increasing efficiency of the process shaping independent research
work oftechnical university students by introducing a work system
shaping independent research work of technical university students
taking into account the psychological nature of the mastering process.

The theoretical significance of the study lies in the expansion
of ideas about the students independence in research activities;
identification of components, criteria and levels of students’
independence in research activities; development and justification
of a work system of shaping technical university students
independence in research activities.

The practical significance of the study consists in the
development of diagnostic tools fit for the research problem, in
the possibility to use the presented work system shaping technical
university students independence in research activities in the
practice of higher education.
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1I/Iplcy'rcxmﬁ rocylapcTBEHHBINH yHUBEpCUTET», I'. pKyTck, Poccuiickas ®enepanus
2I/IpKyTCKaﬂ roCyJapcTBEHHAs! MEANIIMHCKAS aKaJIeMHsl TIOCIICIUIIIOMHOT0 00pa3oBaHmst
— (punman Poccuiickoi MEANIIMHCKON akaIeMHH HeIPEepPhIBHOTO podeccronansHoro obpasosanust Munsapasa Poccun,
r. Upkyrck, Poccuiickas ®enepanns
3 WpkyTcKuii rocyAapcTBEHHBINH YHUBEPCUTET My TeH COOOIICHMS

¢0pMMpOBaHMe CaMOCTOATEeSNIbHOCTU CTYAEHTOB TEXHUYECKOro By3a
B UccriegoBaTefibCKOW AeATEeNIbHOCTU

AnHoTanus. ITpobiema ncciaenoBaHus — ouck 3 GpeKTUBHBIX MyTell (POPMUPOBAHNUS CAMOCTOSITENIBHOCTU CTYJICHTOB TEXHUUECKOT'O BY3a B HCCIIE0-

BaTEJILCKOM JIESITENIbHOCTH KaK OCHOBBI d)OpMHpOBaHHﬂ npod)eccnonanbnoﬁ KOMIICTCHTHOCTH 6y}1yII.IEFO crienuaaucTa. ABTOpLI IpearojararT, 9TO IIpo-

nece q)OpMHpOBaHI/Iﬂ CaMOCTOATEIIBHOCTU CTYICHTOB TEXHUYCCKOI'O By3a B HCCIICI0BATEILCKON JIeITeIbHOCTH 6y11eT 3(1)(beKTI/IBHBIM, €CJIM pealin30BaH

KOMIIJICKCHBIN TOIXO0JT K npo6neme CaMOCTOATECIIBHOCTH CTYICHTOB B HCCIICIOBATEIILCKOM JICATEIbHOCTH B paMKax nmoAroTOBKH 6y}IyH.II/IX CIICuaIncToOB

K npotbeccnonanbnoﬁ JACATCIIBHOCTH, pa3pa60TaHa " BHEJIpCHA CUCTEMa paGOTH o (bOpMHPOBaHHK) CaMOCTOATEIIBHOCTH CTYACHTOB TCXHUIECKOTO By3a

B UCCJIEIOBATEIbCKOM JIEATENLHOCTH € y4ETOM MICHXO0JI0rMUeCKON IPUPO/IbI IIpoliecca yCBOEeHH . B ncciieoBaniy yuacTBOBAJIM CTYACHTHI ClIelIMaInTeTa

HpkyTckoro rocy1apcTBEHHOTO YHHBEPCUTETA ITyTeH cooOIIeHus, oOydaromuecs 1o crernuanbaoct 23.05.04 «JkcruryaTanus *Kele3HbIX J0pory, B Co-
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craBe 30 4yesnoBek, U3 HUX 7 JeByluek u 21 roHomra. B kayecTBe HHCTpyMeHTapusi ObUIH IPHMEHEHBI JHArHOCTUKHU, Pa3pab0TaHHbIe Pa3HEIMU aBTOPAMH 1
aIalTHPOBAHHBIE T10]] YCIIOBHS JAHHOTO HCCIIEI0BaHU. MOTHBAIIMOHHBINH KOMIIOHEHT Auarnoctuposaics 1o meroauke O. O. Iopikooit. KorHuTHBHBII
KOMIIOHEHT OLICHUBAJICS TIOCPECTBOM TECTUPOBAHUS CTYACHTOB JJIsl BBISIBJICHUS CTETICHH OCBOCHHS OHATHIHOTO aliapaTa, ClIoCOOHOCTH HCIOIb30BATh
chopMUPOBAHHYIO TEOPETHYECKYIO Oa3y B MPOLIECCE UCCIIEA0BATENBCKOM AESATEIbHOCTHU. JIesITeIbHOCTHBIM KOMIIOHEHT u3yuacs no metoauke O M. Ko-
JIOMHUEL] Ha OCHOBE PabOTHI C OIIOPHBIMHU KapTaMu. J[jist Hccie1oBaHuUst CIOCOOHOCTH K pedyiekcHn UCTonb30Banack Metoauka A. B. Kaprosa. Pe3ynbraTs
KOHCTATHUPYIOIIEr0 IKCIIEPUMEHTA [10KA3aJIM HU3KHUH U CpeJIHMI IToKa3aTesn ypoBHs COPMUPOBAHHOCTH CAMOCTOSTELHOCTH CTY/IEHTOB B MCCJIE/I0BATE b~
CKOIi JIeSITeILHOCTHU [0 BCeM KOMIIOHEHTaM, 4TO OOBSCHSIIOCH X 100 FOTOBHOCTBIO K JAHHOMH e TeIbHOCTH.

Tlocne npoBeaeHus HOpMUPYIOIIETO SKCIIEPUMEHTa OTMEUAETCs MOJI0KUTENIbHAS IMHAMMKA [TOKA3aTeIIel 110 BCEM ANarHOCTUYECKUM MeToanKaMm. VH-
TEHCHBHBIH IPOrpecc OTMEYEH B PA3BUTUH JCATEIbHOCTHOIO KOMIIOHEHTA. Y POBEHb TEOPETUUECKUX 3HAHUH y 3HAUUTEIIBHOM 4aCTH PECIIOHICHTOB 3KCIIe-
PHMMEHTAJILHOW TPYIIIbI TOAHSIICS 0 BEICOKOTO ypoBHs. Ha (hoHe yBeTMUeH s JaHHBIX ITOKa3aTeNei MOBBICHIIACh MOTUBALHS Y OOJIBIIMHCTBA CTYICHTOB.

ToBsruenue 3¢ dekTHBHOCTH mporecca GOPMUPOBAHUS CAMOCTOSITEILHOCTH CTYICHTOB TEXHHYECKOT'O By3a B HCCJIEI0BATEIBCKOIL e TEIEHOCTH MO-
JKET OBITh JJOCTUTHYTO IIyTEM BHEIPEHHS CUCTEMBI PaOOTHI 110 (HOPMUPOBAHUIO CAMOCTOSITEIFHOCTH CTYACHTOB TEXHHYECKOI'0 By3a B HCCIIE[0BATEIILCKOM
JESATEIBHOCTH ¢ YYETOM IICUXOJIOTHYECKON HIPHPOIBI IIPOLEcca YCBOCHHSI.

Ki1i0ueBble €J10Ba: CaMOCTOSITEILHOCTD, CAMOCTOSITEILHOCTD B HCCIIEI0BATEIBCKOI IS TEIbHOCTH, IIPOLIECC YCBOCHNUS, HHTEPHOPU3ALIUS, DKCTEPHO-
pu3aLysl, KOMIETEHTHOCTHO- IS TEIbHOCTHBII ITOAXOI.
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