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ASSESSING STUDENTS’ READINESS TO RESEARCH ACTIVITIES
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The article seeks to provide insights into the growing role of the research component within
the higher education system as a key element in ensuring quality education and boosting student
talent and potential. Given that modern society imposes new demands for a more skilled workforce,
future professionals must demonstrate not only high-level professional competencies but also
display well developed cognitive skills, independence, initiative and creative thinking. In the context
of this study, a research competence is viewed as an integral personality trait which translates into
the capacity and willingness to resolve research problems independently, mastering of research
technology skills, recognition of the value of research and the ability to use it in the professional
business settings. The dominant methodology of the study is to build a linear mathematical model
that allows evaluating the readiness of student and post-graduates to conduct a research. The
developed model provides the minimum, maximum and threshold values as well as diagnostic
assessment indicators of the student readiness to perform research. In addition, the study presents a
method to assess the readiness of student and post-graduates to research activities which was tested
on the basis of the Hackathon Ecosystem of the Kyiv National University of Technologies and
Design. The survey held has revealed the structure of a research competence that consists of ten
main elements (competencies) of readiness of student and post-graduates to conduct research.
Processing the results of the questionnaire has enabled to calculate the weight of each element,
their mathematical expectation values, the density of probability distribution, and the average value
of all the necessary characteristics for research. The calculation results have verified that the
priority competencies of student and post-graduates are motivation to research and the level of
academic training. University student and post-graduate engagement into research activities is an
integral part of academic training to tackle professional issues. Within the study process, student
research practices involve problem-based learning, a professional focus of training through a wide
range of problem solving activities, as well as encouraging enhanced creativity. The findings
demonstrate that making use of the University Hackathon ecosystem tools will contribute to
identifying the students’ and post-graduates’ propensity to research activities, building relevant
skills and abilities of research competence.
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Ipuna M. I'onuapenko, Hina A. KpaxmajboBa
Kuiecokuil nayionanvHuil yHieepcumem mexnon02ii ma ou3ainy, Yxkpaina

JIATHOCTHKA 3A JOIIOMOI'OIO IHCTPYMEHTAPIIO XAKATOH-EKOCUCTEMH
T'OTOBHOCTI CTYJAEHTCBHKOI MOJIOJI IO HAYKOBO-JTOCJITHOI JISIJTIbBHOCTI

Cmammio  npucesaueHo awanizy 3pocmaroyoi  poii  HAYKOBO-0OCHIOHOI  CKIAO080I
8 cucmemi 8UWOI OCBIMU K KIHOU0B8020 KOMNOHEHMA 3a0e3neyeHHsl AKICHOI ni020mosKu 3000y6auie
ma nooanbuio2o po3sUMKY IX 0cobucmicno2o nomenyiany. 3 02110y Ha me, WO Cy4acHe
CYCNIIbCMBO BUCYBAE HOBL BUMOU 00 Ni020MO6KU paxisyie, maubdymui cneyiaricmu Mmaromo
JeMOHCmMpysamu  He Juule BUCOKUL  piBeHb  chopmosaHocmi  HeoOXiOHUX npogeciunux
KoMnemenyiu, ane U pPO36UHEHI HABUYKU  NI3HABANbHOI  OIANbHOCMI,  CAMOCMIUHICMb,
IHIYIAMUBHICMb, A MAKONC MBOpYE MUCTEHHA. Y KOHmMeKcmi yb020 O0CHIONCEeHHS, OO0CTIOHUYbKA
KOMNEeMeHMHICMb pO321A0AEMbCA AK IHMeSpalbHa AKICMb 0COOUCMOCMI, WO BUPANCAEMbCI 8
30IOHOCMI mMa 20MOBHOCMI 00 CAMOCHMINUHO20 BUPIUEHHS OOCTIOHUYLKUX 3A80AHb, B0J00IHHI
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MEeXHON02IAMU OOCTIOHUYLKOI OIIbHOCMI, BUSHAHHI YIHHOCMI 00CTIOHUYbKUX YMIHb MA 30aMHOCI
ix suxopucmosysamu 6 npogecitinii cgepi. OCHOBHON MEMOOONO2IEI NPOBEOCHO20 OOCIONCEHHS
€ pOo3paxosama JiHIUHA MAMeMaAmuyHa Mooelb, Wo 003801A€ OIACHOCMY8AMU 20MOGHICIb
CMyOeHmcbKoi ma acnipanmcwvkoi Monodi 00 HAYK0B80-00CaiOHOI distbHocmi. Po3pobaena moodens
micmums  MiHIMANbHE, MAKCUMATbHE MA NOpPo206e 3HAYEHHA, 4 MAKoxC IHOUKamopu
0ilA2HOCMUYHUX OYIHOK 20MOBHOCMI CMYOEHMCbKOI ma Aacnipaumcokoi Monodi 00 HAYKOBO-
Odocnionoi dianvnocmi. Po3zpobiena memoouxa OiaeHOCMUKU 20MOBHOCHI CMYOEHMCbKoi ma
acnipaHmcovkoi Monodi 00 HAYKOB0-00CHIOHOI OIsIbHOCMI MeCcmy8anacs Ha OCHO8I XaKamoH-
exocucmemu Kuigcokoeo Hayionanvnoeo yHigepcumemy mexnono2ii ma ouzauny. Buacniook
NpPOBEOeHO20  AHKEMYBAHHA  BUABNIEHO CMPYKMYpPY  OOCHIOHUYbKOI KOMNEMeHmHOCMI, o
CKIA0AEMbCA 3 0ecAmU OCHOBHUX KOMNOHEHmMI8 (KoMnemeHyill) 20moeHOCmi CmyO0eHmcbkoi ma
acnipanmcovkoi Monodi 00 HAyKo80-00CioHOoI disivHocmi. OQbpobKka pe3yibmamis aHKem)y8aHHs:
0036071UNA OOYUCTUMU 6A208] 3HAYEHHSI KONCHO20 KOMHOHEHmA, iX MamemamuyHe OUYIiKY8AHHS,
WinbHICMb  pPO3NOOINY UMOBIPHOCMEU, CEePEOHE 3HAYEHHSI 3 YCIX HeOOXIOHUX Ol HAYKOBO-
0ocniOHUYbKOi disibHocmi sskocmell. Pezynomamu po3paxynkie niomeepounu, wo npiopumemHumu
KOMNemeHYisiMU CmyO0eHmcbKol ma acnipanmcuvkoi Mool € MOMuayis 00 00CIi0HCeHb Ma PiBeHb
akademiunoi nidcomosku. Yuacmv 3000y6ayieé Guwjoi oceimu 6 HAYKOBO-O0OCHIOHIN pobomi €
HeBI0 '€EMHOI0 YACMUHOW NIO20MOBKU MAUOYMHIX ¢haxieyieé 00 supiuieHHs Npopeciinux 3a80aHb.
Hayxkoso-oocniona poboma cmyodeHmcwvkoi ma acnipanmcokoi Moao0i 00380J5€ 3aCmMOCo8y8amu
Memoou NpooOIeMHO20 HABUAHHSA, NO2IUOAIO8AMU NPOQeciliny CNPAMOBAHICMb OC8IMU 3A805KU
po3210y nPoOIeMHUX cumyayitl, 20myeamu cneyianicmis i3 nio8UWEeHUM MEOPYUM NOMEHYIATOM.
Bukopucmanna — Xaxkamowu-exocucmemu  yHigepcumemy — 00380JA€  BUSHAYUMU  CXUTbHICHb
CMYOeHmcbKoi ma acnipaumcovkoi Monodi 00 HAYKOB80-00CNiOHOI OisibHocmi, chopmysamu
HeOOXIOHT 6MIHHS MA HABUYKU OOCTIOHUYLKOI KOMNEMEeHMHOCHII.

Knrouoei cnosa: Xaxamowu-exocucmema; 20MOBHICMb, HAYKOBO-00CAIOHA OISIbHICIb,
CMyOeHmcbKa MOJI00b,; YHIGepCUmMemn.

HNpuna H. IN'onuapenxko, Huna A. Kpaxmanéna
Kueeckuii nayuonanvHvlil yHugepcumen mexuonouil u ouzaina, Ykpauna
JAUATHOCTHUKA C IOMOLIBIO THCTPYMEHTAPUSA XAKATOH-9KOCUCTEMbI
IFOTOBHOCTHU CTYJJEHUYECKOM MOJIOJIEXH
K HAYUYHO-UCCJIEJJOBATEJBHOM JEATEJbHOCTH

Cmambs noceswena anaiusy pacmywel poau HayyHo-uccie0o8amenbcKoll COCmasiaouel
8 cucmeme 8viculec0 00pA308aHUSA KAK KIIOYE8020 KOMNOHEeHma obecnedeHus KaieCmeeHHOU
NOO020MOBKU CReYUAnIUCmos8 U OaibHelule20 pazeumus Ux JUYHOCIMHO20 NOmeHyuand. Yuumoieas,
umo cogpemenHoe 0Ouecmeo vloguzaem Hogvle Mmpedosanus K npogeccuoHanbHoMy 00yUeHuo,
OyOywue  cneyuanucmel — OOJNMHCHbL  OEMOHCMPUPOBAMb  He  MONbKO  BbICOKUL  YPOBEHb
chopmuposannHocmu  HeoOX00UMbBIX ~ NPOPECCUOHANILHBIX —~ KOMNEeMeHYul, HO U  HABbIKU
NO3HABAMENLHOU 0eAMENbHOCNU, CAMOCMOAMENbHOCb, UHUYUAMUBHOCNb, d MAKICE MEOPUECKOe
mbluiieHue. B kommexcme smoco uccinedosamus, uccneo008amenvckas KOMHEmMeHmHOCHb
paccmampusaemcss  Kak —UHMeSPAanbHas —Xapakmepucmuka JIUYHOCMU, — 8blpadcaowjaics 6
CNOCOOHOCMU U 20MOBHOCMU K CAMOCMOSAMENbHOMY DeueHut0 Uccied08amenbckux 3aoad,
81A0CHUIO  MEXHONO2UAMU  UCCTe008AMENbCKOU  0esMeNIbHOCMU, — NPUSHAHUU — YEeHHOCMU
UCCNe008amenbCKUX YMeHUll U CHOCOOHOCMU UX UCHOIb308aMb 6 NpogeccuoHanvhHou cgepe.
OcnosHoul Mmemooonozuell NPoBeOEHHO20 UCCIeO08AHUS PACCUUMANHA TUHEUHAS MAMeMamuidecKasl
MoOenb, NO36ONAWASL  OUASHOCMUPOBAMb  20MOBHOCHb  CIMYOEHYeCKoU U ACNUPAHMCKOU
MONOO0ENCU K HAYUHO-UCCIe008amenbcKoll oeamenbHocmuy. Paspabomannas mooensb cooeporcum
MUHUMATbHOE, MAKCUMATIbHOE U NOp02080e 3HAYeHUe, a MAaKx#ce UHOUKAMOPbl OUACHOCMUYEeCKUX
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OYEHOK 20MOBHOCMU CMYOEHYECKOU U ACNUPAHMCKOU MON00ENCU K HAYYHO-UCCAEO08AMENbCKOLL
OdessmenvHocmu. Paspabomannas memoouka OuaecHOCMUKU 20MOBHOCMU —CMYOEHYeCcKoUu U
ACNUPAHMCKOU MOJIOOEdNCU K HAYYHO-UCCAe008AMENbCKOU  0esimelbHOCMU  MeCmUposaldach Ha
ocrnoge Xakamon-sxkocucmemvl Kueeckoeo HayuonaibHo2o ynusepcumema mexHono2ull u Ou3aita.
B pe3syremame nposedénnoco aHKemuposauus 8vlAeieHa CMPYKMypd UCCIe008aAmeNbCKOl
KOMREmMeHmHOCMU, COCMOosAwast u3 0ecsimu OCHOBHbIX KOMHOHEHMO8 (KOMRemeHyuil) 20mosHOCmu
CMYOeH4ecKoU U aCNUPAHMCKOU MONOO0ENCU K HAYYHO-UCCIe008AMENbCKOU  OessmelbHOCMU.
Obpabomxka pe3yibmamos aAHKemupoB8aHust NO36OIULA BbIYUCTUNMD BECO8ble 3HAUCHUSL KANCO020
KOMNOHEHMA, Ux Mamemamuyeckoe O0diCUOaHue, NI0MHOCMb pacnpeodeieHus 8eposimHocmel,
cpeoHee 3HaueHUe 8cex HeOOXOOUMbBIX Ol HAYUYHO-UCCIe008AMENbCKOU 0essmeNbHOCMU KAYyecms.
Pezynomamor pacuémos noomeepounu, 4umo npuopumemHuiMu KOMHEMeHYusmy CmyoeH4ecKkoll u
ACNUPAHMCKOU  MONOOENCU eCmb  MOMUBAYUss K UCCAe008AHUSIM U YPOBEHb AKAOeMUUeCKOU
no02omosKu. Yuacmue couckamereli 8blcuLeco 00paz08anus 8 HayyHO-UCCIe008amenbCKol pabome
AGIAEMCST  HEOMBEMAEMOU  YACMbl0  NO020MOBKU — OYOYWUX  CHeyuaiucmos K pPeuleHuio
npogeccuonanvuuvix 3a0ay. Hayuno-uccnedosamenvckas paboma cmyoenyeckol u acnupasmcKou
MONOOENCU ~ NO360Jsem  NPUMEHAMb — Memoobl  NpoOAeMHO20 — 00VueHus,  Yeryonsimo
npOGecCUOHATbHYI0  HANPABIEHHOCb 00pA308aAHUSl, PACCMAMPUBAs NPOOIeMHblIe CUMYAyul,
20MOBUMb CREYUATUCTNOE C NOBLIUEHHBIM MEOPUECKUM nomenyuaiom. Mcnonvszosanue Xakamon-
9KOCUCIEM VHUBEPCUMema No360Jislen Onpedeiums CKIOHHOCHb CMYOeHYeCKoU U ACNUPAHMCKOU
MONLOOENCU K HAYUHO-UCCNe008AMENbCKOU 0esimeNbHOCMU, ChopMuposams HeobX00uMbvle YMeHUs: U
HABBIKU UCCIE008AMENbCKOU KOMNEMEHMHOCMU.

Knrouesvie cnosa: Xaxamowu-skocucmema, 20MOBHOCMb, HAYYHO-UCCAEO08AMENbCKAS
OesimeNbHOCmb, CIYOeHYeCcKds MOJI00EMiCh, YHUBEePCUMEeN.

INTRODUCTION

The modern competent paradigm of higher education development objectively focuses on
the formation of future specialists' readiness for professional activity in conditions of high degree of
uncertainty and dynamism of phenomena and processes. A person in the society should be ready to
quickly solve qualitatively complex problems, be able to see and solve the problem, offering
creative options. Research in a rapidly changing world is seen not only as a narrowly specialized
activity of scientists, but also as an integral part of any activity, as a style of activity of a modern
person. This means that one of the attributive characteristics of a specialist today is research
competence.

Formation of students' research competence, as well as any other property of personality,
requires, first of all, solving the question, which is a concept that defines its content and essence. In
this regard, let us consider below the question of what is the essence and content of the concept of
"research competence" in relation to students of higher education.

Following A. Stoltzfus, M. Rosenberg, H. Lapp, by diagnostics we mean "the process and
ways of determining the degree of development of personal qualities, difficulties in learning,
development, communication, mastering a profession, as well as efficiency of functioning and
development of psychological systems, technologies, methods, pedagogical projects"[1].

Most of the works, which describe and disclose various aspects of students' research
activities, are based on the competence approach and activity theory of N. Linnell, S. Figueira,
N. Chintala [2].

Experiential competence is assumed to be both a system of research competences and the
ability and readiness to apply them in practice. A detailed analysis of the literature on the set and
content of research competencies can be found in D. Groen, B. Calderhead and other publications
[2, 5].

10
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Based on the previously made conclusions, it is reasonable to distinguish the following
components of research competence of students:

- orientational, which includes goal setting, planning, forecasting and mastery of the
methodology of scientific research;

- motivational, implying the determination of the importance of research activity for the
individual;

- activity (substantive, operational, technological), consisting directly of research
competences;

- reflexive.

The above-mentioned components are fundamental in the structure of research competence.
However, it is possible to add other, also important constituent elements that determine the quality
of students' research activity [6]:

- cognitive — a set of knowledge necessary for setting and solving research tasks in
professional activity, erudition, the ability to obtain and assimilate new knowledge;

- information-instrumental — mastery of modern information technologies, the ability to
collect and critically analyze information, the ability to effectively apply knowledge in practice;

- social-communicative — communication competences, in particular academic writing and
presentation of a scientific text, foreign language competence, as well as ability to work in a team,
find a common language with a scientific supervisor and colleagues [7].

In addition, the structure of scientific activities of undergraduates, graduate students and
scientists may include [8]:

- innovation-implementation component — implementation and commercialization of
developments, knowledge of the laws of economics, etc.

- creative-heuristic component — imagination, invention, freedom and independence of
judgment [9].

The purpose of this article is to propose a model for diagnosing the readiness of student
youth to research activities with the help of the University Hackathon Ecosystem Toolkit. The
model was adapted in Kyiv National University of Technologies and Design in 2021.

Matherials and methods. Mathematical model to diagnose the degree of readiness of
students of technical higher education to scientific research activity is presented in the form of a
linear equation:

L =5,66x1 +5,05x2 + 2,05x2 + 2,51x5 + 2,88x5 + 2,11x6 + 2,68x7 + 5,55x5 + 2,88x9 + 5,65x10, (1)

where x; = {1; 2; 2...} are the values of competence levels (each of the ten competences is
divided into three levels):
L, = 2221 7, — threshold (averaged) value of diagnostic assessment of student
readiness for research activities;
v, — "weight" values of competencies (components) presented in Table 1; coefficient
2 — average level of components;

10 . . .
L= 3Zi=1 7, —maximum value of diagnostic assessment;

10 . . . .
L. = E _,7; — the minimum value of diagnostic assessment.
=

mi

The following indicators of assessment of student's readiness for research activities are
acceptable:

L < 70 — below the average value of the student's assessment of readiness for research
activities;

11
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70 < L < 80 — the average value of the assessment of student's readiness for research
activities;

L > 80 — above the average value of the student's readiness score for research activities.

The presented mathematical model is a tool for determining the readiness of students of
technical universities for research activities. It is assumed that according to the results of the study a
software product will be developed, the implementation of which will allow to determine the values
of the linear function through testing. Then, based on the threshold values and test results, it will be
possible to diagnose the students' readiness for research activities.

Results and discussion. In a direct dependence on the structure of research competence is
the structure of readiness for research activities, which either partially duplicates some components,
or can include them all with varying degrees of severity. M. Riesener, C. Dlle, M. Kuhn interpret
students' readiness for research activity as "a personal formation determining the state of personality
of the subject and including motivational and value attitude to this activity, system of
methodological knowledge, permitting research skills to use them productively when solving
professional and research tasks arising" [10]. The researcher gives the structure of students'
readiness for research activities, the components of which coincide with the main components of
research competence (Table 1).

Table 1
Structure of students' readiness for research activities
Component Content
Motivational Characterizes cognitive interest, motivation of research activity

Include an understanding of the methodology of scientific research and the

rientational . 2.
Orie 0 methods of research activities

Activity Identifies the skills and abilities of research activities

Includes self-assessment and self-analysis of own research activity, definition of

Reflexive Y .
X the ways of self-development in scientific cognition

The most essential competencies of a graduate student were found and ranked on a 5-point
scale. In the course of the experiment 50 respondents from Ukrainian universities were interviewed.
The methodology of selecting relevant qualities is described in detail in [11]. The most significant
qualities highlighted by the researchers are presented in Table 2.

Table 2
The most important qualities of a graduate student

. . Percentage of responses
# Qualities (competencies) with a score of 5
1 [High level of academic training, erudition 98
2 |Knowledge of foreign languages 90
3 | Experience in working in an experienced group (team) 72
4 |Experience in presenting research and development results 65
5 |"Recognition in scientific environment, contacts in scientific 65
community
6 | Skills in writing competitive applications, grant applications 60
7 |Familiarity with the basics of economics of science, methods of 51
commercialization of research and development results

As can be seen from the content of Table 2, in addition to the research competences
themselves, a young scientist should possess some communicative and economic competences

12
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(items 2, 5-7), which defines a set of qualities required for a research student before entering
graduate school or at the very beginning of his/her research career.

Based on the data of the survey and the structure of research competence, taking into
account the difference between the level of training and experience in research activities of graduate
students and students, the list of qualities required to assess the readiness of graduate students and
students for research activities was formed. This list is somewhat extended in comparison with the
filling of Table 1, as it includes some additional competences in addition to the main components of
research activities.

The structure of students' readiness for research activity is represented by the following
components:

- motivational;

- orientational;

- activitistic;

- reflexive;

- cognitive;

- informational;

- social and communicative;

- creative and heuristic.

This structure of readiness for research activities corresponds to the "extended" structure of
research competence.

To determine the final set of qualities, as well as the weight of each of them in assessing the
readiness of technical university students to research activities, we conducted a survey. There were
56 respondents who were candidates and doctors of science and had significant experience in
scientific leadership. Among them were teaching professionals familiar with the specifics of
students' research work and the peculiarities of the preparation of graduate qualification works.

The respondents were asked to answer two questions:

Evaluate the extent to which these qualities are necessary for a research student. Rate on a
five-point scale from 1 (not essential) to 5 (absolutely essential).

The list of qualities needed by a research student is:

1) a high level of academic preparation, erudition;

2) complex approach to solving scientific and technical problems;

3) experience in working in a research group (team);

4) academic writing skills (including writing competitive applications, grant applications);

5) experience in presentation of research and development results;

6) knowledge of the basics of economics of science, methods of commercialization of the
results of research and development;

7) proficiency in foreign languages;

8) knowledge of computer technologies, software products;

9) skills of professional reflection;

10) motivation of scientific research activity.

In your opinion, what other qualities, in addition to the above-mentioned competencies, are
necessary?

In our opinion, it would be logical to start the analysis of the results of the survey with the
second question, because the experts in their comments confirmed the expediency of enriching the
structure of research competence and readiness for research activities. In particular, they proposed
additions to the items listed in the first question:

to point. 1 — erudition:

"a high level of secondary education in the exact sciences";

13
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"knowledge of the fundamental laws of exact sciences";

"knowledge of the basic laws of philosophy";

to point. 2 — comprehensive approach to solving scientific and technical problems:

- "desire to learn and explore new things";

- "skills of planning research work";

- "ability to see the result of one's activity";

- "ability to systematically (comprehensively) consider the studied objects";

- "diligence";

- "ability to solve not only current problems, but also to work systematically, for the
future";

- "quick reaction to changes in scientific knowledge on the researched subject and the
ability to adapt in a new situation";

to point. 6 — knowledge of the basics of economics of science, methods of
commercialization of research and development results:

"fundamentals of project management";

to point. 9 — professional reflection skills:

"analytical thinking (analytical skills)";

"disposition to criticism and self-criticism, critical reflection on the results of one's
activities";

"ability for professional mobility";

- "knowledge of the current situation in a particular research field";

"ability to navigate in related subject areas and be aimed at interdisciplinary synthesis".

Based on the expert assessment, the list of competencies presented in Table 2 was specified:

"activity, independence": general activity, capacity for work, diligence, purposefulness,
initiative, independence, ability to defend one's point of view, independence from the opinion of
"recognized authorities";

"creativity": scientific imagination, passion for creativity, curiosity, desire to understand
the "zest" of the process, the ability to non-standard solutions, the ability to generate ideas and
formulate a problem;

"self-control, time management": the ability to organize one's time, self-organization to
get work done, self-control, stress-resistance, ability to adapt quickly to changing conditions,
punctuality, diligence, responsibility;

"general communicative skills": interpersonal communication, ability to use technical
literature and other sources, navigate modern information flows, select the necessary information
and work with it.

These competencies can be considered as meta-competencies, which are core competencies
and ensure the quality of basic research competencies. Taking into account these comments and the
results of testing the proposed technology, further refinement and improvement of the proposed list
of qualities is possible.

The analysis of the assessments given by the respondents when answering the first question
made it possible to calculate the arithmetic mean of each item, i.e. to determine the weight
coefficients (weight values of competencies) yi through statistical analysis to build a linear
mathematical model of diagnosing the readiness of technical university students for research
activities.

The obtained assessment values indicate that the list of components (competences) is
correct, there are no insignificant ones among them. The component scores fall within the range
[2.05; 4.67]: minimum value — 2.05 > 1, maximum — 4.67 < 5. The mathematical expectation (mean
value) was 2.88. Component weights were: (2,88/5,0) — 100% = 57,6%.

14
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Table 3 shows the values of the mathematical expectation, as well as the probability density
of distribution for each quality — the proportion of evaluations of all respondents for each
component.

Probability density of distribution is expressed by the ratio n/N, where n — number of hits,
frequency of estimations from 1 to 5 for an individual competence; N — number of answers to the
first question of the questionnaire (in items 1-8 — 56, in the last two items — 55 and 52 respectively).

In Table 2, the competencies are arranged in the same order in which they were presented to
the expert community.

Table 3
Statistical analysis of respondents' answers

#in Qualities (competencics) Mathern.atlcal. N Probability density of estimates, n/N

order expectation, yi 1 D) 3 4 5

I |High level of academic 5,66 56 | — | 005009 009|079
training

2 | Comprehensive approach to
solving scientific and 5,05 56 | 0,05 | 0,05 | 0,18 | 0,29 | 0,55
technical problems

3 |Experience in working in a 2.05 56 | 011 | 015 | 026 | 025 | 0.11
research team

4 | Academic writing skills 2,51 56 | 0,11 | 0,07 | 0,27 | 0,28 | 0,18

5 |Experience in  presenting
research and development 2,88 56 | 0,05 | 0,02 | 0,22 | 0,26 | 0,25
results

6 |Familiarity — with — basic 2,11 56 | 0,18 | 0,07 | 026 | 025 | 0,15
economics of science

7 |Knowledge  of  forcign 2,68 56 | 0,02 | 0,16 | 021 | 02 | 02
languages

8 |Knowledge of computer
technologies, software 5,55 56 — 0,02 | 0,07 | 0,26 | 0,55
products

9 |Skills ~—of — professional 2,88 521 0,06 | 0,08 | 0,1 | 056 | 021
reflection

10" |Research motivation 5,65 55| — 005|005 012|078

When comparing the data of Tables 2 and 3, it is found out that while the most important
competences in R&D for PhD students are high level of academic training, erudition and
knowledge of foreign languages, the priorities for research students of technical universities are
somewhat different. In the formed for them list of necessary NICs the highest score was given to the
high level of academic preparation (4.67) and motivation of research activity (4.66).

During the experiment the following indicators of assessment of student's readiness for
research activities were confirmed:

L < 70 — below the average value of the student's readiness assessment for research
activities;

70 < L < 80 — the average value of the student's readiness assessment to research activities;

L > 80 — above the average value of the assessment of student's readiness for research
activities.
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Thus, the developed mathematical model fully describes the readiness of students of
technical universities to research activities.

Conclusion. The methodology of diagnostics of the readiness of students of technical higher
education to research activities is proposed. In the course of the experiment the components of the
readiness of a technical university student for research activities, their "weight" values, which
served as the basis for creating a mathematical model that determines such readiness, were
identified. This model can be the basis for creating a test software product that can be used in
practice both by students to measure their propensity to research activities, and academic
supervisors to correct the activities of undergraduate and graduate students.

The described diagnostic model is useful "at the entrance" of the students of a technical
university for their orientation for further research activities. From our point of view, further
promising directions of research and development of the system of research activities of students
and graduate students are:

- analysis of the importance of basic training of research students and postgraduate
research students from the point of view of academic supervisors and students themselves
(experiment);

- study of the possibility of supporting the research activities of undergraduate and
graduate students depending on the value of the indicator assessment of student's readiness for
research activities (tutoring in the field of research activities);

- development of a mathematical model of success (effectiveness) of research activities of
undergraduate and graduate students "at the output" and its correlation with the psychological

competence of the research supervisor.
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