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The article presents the results of the study of the problem of training physics students for inquiry-
based learning. It outlines a stage-based approach for developing research skills and abilities in future
teachers within the framework of higher education. The article is based on the extensive empirical data
analyzed using methods of mathematical statistics. The study relevance stems from the growing need to
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NEQATOIMMKA fblJ1IbIMOAPDI NEOATOrMYECKUE HAYKU

develop research skills in the future educators and to train them in effective organization of the student
research activities at the school level. This task is unattainable without the formation of strong research
competencies in the teachers themselves, as these skills are a key indicator of professional readiness. A
teacher must not only facilitate student engagement in project-based and investigative learning but also
possess a sound understanding of the general principles of research. Key indicators of research competence
in future teachers include the ability to navigate educational contexts, formulate research plans, design and
implement creative tasks both at school and at home, enhance students' understanding of physics, and
foster their research skills. The focus lies not solely on acquiring knowledge, but on the development of the
capacity to independently set educational objectives, plan strategies for their achievement, monitor progress,
and evaluate outcomes. The study was conducted at the Alkey Margulan Paviodar Pedagogical University.

Key words: diagnostics, future physics teacher, research activity, research competencies, competen-
cy development, methods of teaching physics.

XKOO-HbIH OKY YPAICIHOE BONALLAK ®U3UKA M¥FANIMOEPIHIH
SEPTTEYLWINIK K¥3bIPETTHIIKTEPIH KANBINTACTbIPY

XKyHycosa PA.* — PhD dokmopaHmbl, xapamblibicmaHy Xofapbl MekmebiHiH afa OKbimyuwbIChl,
onkel MapeynaH ambiHOarbl [laenodap nedasozukanslK yHueepcumemi, [laenodap K., KaszakcmaH
Pecnybnukacel.

CelimxaHosa A.K. — PhD, xapambinibicmaHy xofapbl MekmebiHiH KaybiMAacmbipbliiraH npogeccopsi,
Onkeli MapeynaH ambiHOarbl [laenodap nedazozukanblK yHueepcumemi, [laenodap K., KaszakcmaH
Pecnybnukaceil.

HaxuH A.H. — nedaecoeuka rbiribiMOapbiHbiH OOKMOpbI, npogeccop, Hoeocibip memnekemmik nedazo-
euKanbiK yHusepcumemi, Hoeocibip K., Peceli ®edepayusiceol.

Makanala ¢pusuka cmyOeHmmepiH fbifibIMU-3epmmey XymbicmapbiHa dalbiHOay 6o0UbiHWa Xypai-
3ineeH 3epmmey Homuxxenepi 6epinzeH. OHOa 6onawak myranimOepdiH XoFapbl 0Ky OpHbIHOA OKY NMpoyeciHoe
3epmmeyuwinik GardbinapbiH dambimyObiH Ke3eHOIK Xocnapbl KapacmbipbliraH. Makanada MmamemamukarbiK
cmamucmuka adicmepimeH eHoereeH amnupukansiK depekmepliH yrIKeH Kenemi KammbinFaH. 3epmmey ma-
KbipblbbiHbIH ©3ekminiai — bonawak myranimoepdiH 3epmmeywinik KabinemmepiH dambimy, onapdbl Mekmern
OKyWhblnapbiMeH 3epmmey XyMbicmapbiH YlbiMOacmbipyra OalibiHOay Mmacerneci. byn 6onawak MmyranimHIH
3epmmeywinik darOblnapbiH KanbinmacmsipMal MyMKiH emec, cebebi onnap oHbIH kocibu 0eHaeliHiH MaHbi30bl
Kepcemkiwi 60sbIn mabbinadbl. Myraniv eH andbimeH okywbinapdbiH xobarbik-3epmmey KbiaMemiH 6ackapa
birnyi Kepek xoHe 3epmmey KbiI3MeMmiHiH xarrbl 3aHObIIbIKMapbiH MeHaepyi Kaxem. bonawak myranimoepoiH
3epmmeyuwinik 0ardbinapbiH 0aMbimyObiH Hezidai 6eneinepi, 6i30iH olibiMbi3wa, oKy XardassmmapbiH bardap-
nat 6iny 6osybl Kepek; 3epmmey xocnapbiH Kypy; WhbirapMalubliibiK cabakmbl xoHe yludeei 3epmmey mari-
CbipMarnapbiH ylbiMAacmbipy XoHe emKi3y; OKywbliapObiH ¢husuKka noHiHeH 6inim OeHeeliH apmmbIpy XoHe
3epmmeyuwiinik 0ardblnapbiH Oambimy. byn xal raHa 6inimoi MeHeepy emec, e3 bemiHwe OKy MakcammapbiH
KO0, OHbI Xy3eeae acbipy xondapbiH xobanay, e3 xemicmikmepiH 6akbinay xaHe baranay, KopblimbiHObI Xa-
cay xoeHe Homuxenepdi manday OardbinapbiH 0ambimy. Sepmmey Ornkel MaprynaH ambiHOarbi [Tasrnodap
nedazozukarnblK yHuUsepcumemiHiy 6azacbsiHOa xypeai3inoi.

TyliiHdi ce30ep: duasHocmuka, bonawak guauka Myrasimi, 3epmmeywinik ic-epekem, 3epmmeyuwi-
JiK Ky3blpemminikmep, Ky3bipemmirnik Kanbinmacmsipy, chusukaHbl OKbimy adicmepi.

®OPMUPOBAHUE UCCINEANOBATENLCKUX KOMMETEHLIUU
Y bYAYWUX YYUTENEN PU3NKU B NPOLIECCE OBYYEHUA B BY3E

XyHycosa PA.* — PhD dokmopaHm, cmapwuli npernodagameris 8bicuiel WKOsbl eCmecmeo3HaHUs,
lMasenodapckuli nedazoeuyeckuli yHusepcumem umeHU ©Onkel MaprynaH, e. [laenodap, Pecnybruka
KasaxcmakH.

CelimxaHosa A.K. — PhD, accoyuposaHHbili npogheccop ebicwell WKOobl ecmecmeo3HaHus, aesro-
Oapckuli nedazozuyeckuli yHusepcumem umeHu Onkel MaprynaH, 2. lMasnodap, Pecriybnuka KazaxcmaH.

HaxuH A.H. — dokmop nedazoeuyecKkux Hayk, ripogheccop, Hosocubupckuli 2ocydapcmeeHHbili neda-
eoeuyeckull yHugepcumem, 2. Hosocubupck, Pocculickass ®edepayusi.

B cmambe u3noxeHbl pesyrbmamel uccriedogaHusi npobrembl no02omosku cmy0eHmMo8-phu3uKos8 K
uccnedosamernibCKoMy obyyeHuro. B Heli daemcsi nosmanHbil rnaH ¢hopMuposaHusi uccriiedosameribCKux
yMeHul u Haebikog b6ydywux nedazoeo8 8 rnpouecce obyyeHusi 8 BY3e. Cmambsi codepxum 60sbuwol
obbem amnupudeckux OaHHbIX, Komopbie obpabomaHbl npu fMOMowU Memodo8 MamemMmamuyeckol cma-
mucmuku. AKkmyanbHOCMbIO meMbi uccriedosaHusi siensiemcsi npobrema pa3sumusi uccriedos8amernbCKux
criocobHocmel bydywux ydumened, noG2omoska UX K opaaHu3ayuu uccredosamernbckol desmenibHOCMu
CO WKOMbHUKaMu. 3mo He npedcmasnisemcs 803MOXHbIM 6e3 ¢hopmuposaHusi uccriedosamesibCKUx yme-
Hul 6ydyweao y4umers, KOmopble 8bICMyrnaom 8aXHbIM rloKazamesieM e20 rpPogpeccuUoHanbHo20 yPO8HS,
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mak Kak yyumesib 8 riepsyro o4yepedb GO/IKeH yMemb PyKogoOuUmb MPOEKMHOo-uccriedosameribCckol desi-
menbHOCMbIO WKOMbHUKO8 U Mpu 3moM 3Hamb obujue 3akoHomepHocmel uccriedosamernbckol Oesi-
mernbHocmu. OCHOBHbIMU MpU3HaKaMu cghopmuposaHHOCMU uccriedogameribCKux yMmeHul y bydyuux ydu-
menel OO/KHbI, 0 HaweMy MHEeHU0, cmamb YMEHUS OpUeHmUposamsCsi 8 y4ebHbIX cumyauusix;
cmpoums rnaH uccredosaHusi; opaaHu3ayuu U rnposedeHusi MeopyYECKUX MOYPOYHbIX U OOMaWHUX uccrie-
0osamernbCKux 3a0aHull; MoBbILEHUE YPOB8HS 3HaHUU y ydauwjuxcs rno ¢usuke u gpopmuposaHue uccredo-
8amesibCKUX HaeblKko8. Omo He fpocmo oenadeHue 3HaHUsIMU, a pa3sumue yMeHUl camMoCmOosimesibHO
cmaeumb y4ebHble uesnu, npoekmupoeams rymu UX peanusauyuu, KOHmposaupoeams U OUeHU8amb ceou
docmuxxeHusi, 0eslamb 8bI800LI U aHasu3uposams pe3yribmamsl. MiccriedosaHue npoeodusiocb Ha base
lMasnodapckozo neda2o2uyeckoz20 yHusepcumema umeHu Onkel MaprynaH.

Knroueesble cnoea: duazHocmuka, 6yOywuli yyumesib (oU3UKU, uccriedosameribckas desimeribHOCMb,
uccriedosameribCKUe KOMIeMmMeHUuuU, (hopMuposaHue KoMrnemeHmMHocmu, Memodbl 0by4YeHuUsT ¢hu3uKe.

Introduction. Currently, in the Republic of Kazakhstan the main directions of modern development of
education both at school and at HEI are defined. The relevance of the research topic is the problem of
training future physics teachers to organize research activities of schoolchildren, the need to develop the
research abilities of future physics teachers as an important factor in their professional development [1,
p.37]. The relevance is also confirmed by the presence of many studies on this topic, which show that
physics teachers and future teachers (students of pedagogical HEIs) have insufficient readiness to form
students’ research skills while studying physics, the structure of research experience is not defined,
relationships and connections of research skills in various academic disciplines are not established [2-4].
The motivations for teaching students of pedagogical universities are also considered by foreign scientists
S.M. Ketko [5-8], AMS method [9, p.1003].

There are scales to measure students’ academic motivation [10-14].

The formation of future physics teachers research competence is a controlled and guided process,
which begins within the HEI walls under the guidance of experienced teachers. It is necessary to train
specialists at the HEI who have research skills and abilities and can use it in their pedagogical work. The
students’ research competence is an important factor in the training young professionals and scientists. The
student acquires skills that will be beneficial to them throughout their life, no matter what fields they work in:
independence of judgment, the ability to concentrate, to constantly enrich their own store of knowledge, to
have a multifaceted view of emerging problems, just to be able to work purposefully and thoughtfully.

Actualization of the above theoretical information allows us to address the modeling of the overall
process of formation of students’ readiness to implement a research approach to learning, considering it as a
pedagogical process.

The main most effective organizational forms of students’ research activities are: academic and
research work on curricula; inclusion of elements of research work in the classroom; laboratory work;
performance and defense of course works and graduation theses with research sections or entirely research
nature; individual research work of students, that is, their participation in the development of a particular
problem under the guidance of a faculty particular researcher supervisor; pedagogical practice; preparation
of a scientific structural abstract on a given topic; Students’ Scientific Circle; obtaining patents and
certificates of authorship by students; student science teams on problems, laboratories and other creative
associations; involving students in research projects funded from various sources (state budget, contracts,
grants, etc.); participation in scientific workshops, conferences, competitions for scientific and educational
and research work of students, Olympiads in disciplines and specialties, etc.

Goal and objectives.

Research goal: Formation of research skills and abilities in future physics teachers during their
professional training at a higher education institution, ensuring their readiness to organize research activities
for school students.

To reach the goal, the following objectives are set:

1. To analyze theoretical approaches to the problem of forming research competence in future physics
teachers.

2. To implement a step-by-step program for the development of research skills in the educational
process of the university.

3. To conduct a diagnostic study of the level of research skills formation among students and evaluate
the effectiveness of the proposed model and pedagogical conditions.

Materials and methods. Higher education institutions face the challenge of creating conditions that
promote research skills and abilities formation.

During our research the effectiveness of using staged formation of future teachers training compe-
tence to implement a research approach to learning was determined and evidence based.

The proposed plan provides for a staged formation of research competencies in future physics
teachers. Each of the stages requires the formation of the required professional qualities and depends on the
corresponding didactic tasks set. Organizationally it is possible if the future physics teacher’s training for
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research activity has a staged plan. Stage | (general basic training) — within the study of basic disciplines of
the HEI component of such disciplines as “Physics Teaching Techniques”, “Distant Learning Technologies”,
“Inclusive Education”, “Basics of Research Activities and Academic Writing”, “Physical Experiment”, "Optics"
etc. and elective methodical courses; Stage Il (stage of profile training) — during educational/pedagogical,
psychological and pedagogical practice at school; Stage Ill (stage of individual training) — organization of
work with individual students in preparing course works and graduate qualification works, Stage IV (stage of
extracurricular training) — scientific-research work conducted during extracurricular time (participation in
scientific work of the department, participation and speaking at scientific conferences, workshops,
competitions, etc.) Thus, this model has a person-centered character, because the student (future physics
teacher) is a subject of learning and own development. Let us note that research competences of
generalized nature are formed continuously throughout all the stages of training described above.

Stage 1 (general basic training) — within the study of basic disciplines of the HEI component such
disciplines as “Physics Teaching Techniques”, “Distant Learning Technologies”, “Inclusive Education”, “Basics of
Research Activities and Academic Writing”, “Physical Experiment”, etc. and elective methodical courses:

o At lectures (ability to work with literature, ability to analyze information, draw conclusions; logically
comprehend material, highlighting the main thing in it; correlate, compare facts; compare and generalize new
facts and phenomena; make comparison with already known data;

¢ In the practical classes (ability to analyze literature, compare, systematize pedagogical facts and
phenomena; see, understand and explain the content, causes and consequences, the process of pedago-
gical phenomenon emergence and development);

e On independent work (ability to make a convincing argument for conclusions, to draw his/her own
conclusions, collect and summarize materials, participate in discussions and draw conclusions, participate in
conducting a mini-research; summarize materials in the form of a report or a structural abstract).

An important principle of comprehensive work on the research competence formation is the continuity
of its methods and forms from course to course, from department to department, from one discipline to
another, from one type of classes and assignments to another. At the same time, it is necessary that the
complexity and volume of knowledge, skills and abilities acquired by students in the process of carrying out
their research work increased gradually. For example, at the stage, the goal and the main content of all work
was the formation during general scientific training of students’ promising skills, abilities and acquisition of
the simplest knowledge necessary to perform scientific work, teaching the basics of independent work, the
development of non-standard thinking. Abstract work and scientific research within laboratory works can be
useful here. At the second stage during the performance of small independent research and creative
assignments there is the formation of special research skills, deepening knowledge of methods, techniques,
technical means of research and processing of results. Assignments and forms of research work become
more complicated, their volume increases.

Stage |l (stage of profile training) — during educational/pedagogical, psychological and pedagogical
practice at school (ability to observe pedagogical phenomena, collect and process statistical observation
data; implement the results in practical activity; study and generalize the experience of teachers; use variant
methods; conduct an experiment and evaluate its results; summarize materials obtained during work with
children, using various research methods in the form of a report; evaluate the level of their professional
abilities development and make a plan for further professional development.

Stage Il (stage of individual training) — organization of work with individual students in preparing course
works and graduate qualification works. Course work is an independent academic work of HEI students, carried
out for research skills and abilities development. It contributes to the deepening of theoretical and practical
knowledge in the field of pedagogy and physics, the development of research skills and abilities. Students
demonstrate the ability to: set goals and objectives; work with literature and analyze information; show
theoretical training in physics; competently state the present of the issue under study based on its analysis;
perform experimental work, process the empiric material obtained, analyze, systematize, interpret it and draw
conclusions. Thus, the integration of the above activities helps students connect theory with practice, feel
themselves in the role of the researcher, check their capabilities and propensity to the future profession, fosters
confidence in themselves, their knowledge, makes them work on themselves to deepen their knowledge and
skills and promotes professional competence. Writing theses in pedagogical institutes is directed to
improvement of future teachers’ professional preparation and is connected with profound studying of the theory,
bringing in system and replenishment of earlier acquired knowledge, formation and development of skills of
independent research activity, increase of erudition of students.

Stage IV (stage of extracurricular training) — scientific — research work conducted during extracurri-
cular time (participation in scientific work of the department, participation and speaking at scientific
conferences, workshops, competitions, etc.). The teacher engages the student more in independent search,
his/her task becomes to create conditions for their initiative. Teachers can conduct thematic classes or
organize creative groups when working on an academic project; form a student’s portfolio. Students can help
teachers to create learning resources; departmental educational and methodical complexes (courses of
lectures, training materials, thesis, creative works, audio and video materials, etc.).
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The research involved 36 students of Il and Ill, IV courses of “Physics”,
Pavlodar Pedagogical University.

Despite the limited sample size (36 students), several measures were taken to enhance the reliability
and validity of the findings. Participants were selected based on strict criteria, ensuring group homogeneity
and minimizing the influence of extraneous factors. Validated and reliable measurement instruments
appropriate to the research objectives were employed. To account for the characteristics of a small sample,
statistical methods robust to deviations from normality were applied, including nonparametric tests and the
calculation of confidence intervals.

Additionally, the results were cross-validated through repeated measurements and data triangulation,
contributing to increased internal reliability. Particular attention was given to controlling potential sources of
systematic error, including minimizing experimenter effects and participant bias

We will consider Stage | on formation of research competence in future physics teachers. Within the
framework of studying basic disciplines of the HEI component such disciplines as “Physics Teaching Techni-
ques”, “Distant Learning Technologies”, “Inclusive Education”, “Basics of Research Activities and Academic
Writing”, “Physical Experiment”, "Optics" etc. and elective methodical courses not only ensure the quality of
mastering subject knowledge by students, but also develop research and communicative competences. A
favorable communicative environment was formed in classes based on creative activity in parallel with the
work on the direct class assignment: the development of rules of cooperation, which contributed to the
search for a common solution: problems were discussed and analyzed in joint work. Presentations were
made and after each session there was a reflection. The students shared their impressions, expressed their
opinion on the organization of the next class. The students showed interest, activity, curiosity.

The following methods of formation of research competence were used: a method of observation, a
method of comparative analysis, a method of experiment, brainstorming, etc.

While observing the students in the classes and analyzing their written creative works, we determined
the levels (high, sufficient, threshold, low, critical) of skills development.

Physics and Mathematics” at

Table 1 — Levels, criterion of readiness components, as well as scores for determining numerical
indicators.

Level Criterion
Motivational Content-related Creative Reflective Score
and
High M) Performs wil- | S) Can indepen- | K) Proposes | R) be able to inde- | 4,6-5
lingly, understands | dently search, | his/her own | pendently search for
its significance and | retrieve and se- | hypotheses, errors.
the value of the | lect information. | ideas, methods | be able to completely
result obtained. De- | Can systematize | of problem sol- | eliminate errors and
monstrates activity | and analyze ne- | ving; Develops | deficiencies
and initiative cessary informa- | creative abilities,
tion to solve | design and
assigned tasks modeling
abilities.
Suffi- M) Has a general | S) He/she is able | K) be able to | R) Does not show the | 4,1-4,5
cient idea of innovative | to work with dif- | select methods | desire for self-deve-
activities Has skills | ferent sources of | related to the | lopment and self-
in generalized ways | information. search for the | improvement; Not
of performing de- | Solves typical | necessary solu- | always an adequate
sign activities problems tion options. Dif- | assessment of his/her
ficulty in some | own activities
cases
Thresh | M) Understands the | S) The ability to | K} Demonstra- | R) be able to inde- | 3,1-4
old importance of inno- | work with informa- | tes knowledge | pendently identify
vative activities, | tion is demonstra- | only in standard | existing shortcomings
has a superficial | ted in the activity | conditions in the research being
knowledge of the | at a sufficient le- | Demonstrates conducted, but has
theoretical basis of | vel. Demonstrates | skills only in | difficulty in correcting
research activities fragmented standard them. Be aware of
knowledge conditions the significance of the
result
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Continuation of table 1

Low M) Does not show | S) Insufficient | K) Not particu- | R) Plans and works | 2,1-3
interest. Low level | knowledge of the | larly interested | under the guidance of
of cognitive moti- | subject in coming up | a teacher. Able to
vation with his/her own | work only in a group
ideas. Has mini-
mal experience
in conducting an
experiment
Critical | M) Lack of interest. | S) Does not know | K) Lack of ideas, | R) Cannot indepen- | 1-2
Non-formed cogni- | basic research | plans, dently identify short-
tive motives of re- | concepts. Does | hypotheses. comings or inaccu-
search activity not know how to | Does not show | racies in the study
use research | creativity at all being conducted,
skills, has signifi- much less correct

cant difficulty with
the choice of re-
search methods

them Does not under-
stand the essence of
the work

The obtained values of the readiness component indicators for each student were converted into
readiness scores with a maximum score of 5 and a minimum score of 1.
The average value of all readiness indicators for each student was determined as per the following
formula:
X M+5+K+R
4

where

X — average value of the readiness indicators for research activity;

M — value of the indicator of motivational component of readiness (professional and cognitive
motivation);

S — value of the indicator of the content-related component of readiness (knowledge of the essence of
physical phenomena and processes; ability to solve typical problems);

K — value of the indicator of creative component of readiness (innovative approach to problem solving;
ideas of design, hypotheses, etc.);

R — value of an indicator of the reflexive component of readiness (ability to adequate self-assessment
and self-analysis).

At the beginning of the study, the results analysis showed that the level of development of research
skills and abilities has low indicators — threshold and low scores prevail. Students have a low level of the
reflexive component. At the final stage of the study there was repeated diagnostics of the level of
development of research skills and abilities of students with the help of the same technique.

We will conduct a statistical analysis using the Wilcoxon t-test and determine whether there is an
intense shift in the indicators in this direction.

Ho: Post-experiment scores are higher than pre-experiment scores. Hi: Post-experiment scores are
less than pre-experiment scores.

The sum of the ranks column is equal to >=666. Checking the correctness of the matrix based on

checksum calculation:
(14+nn  (14+36)36

Zi":” = g = P

= 666

The column sum and the checksum are equal, so the ranking is correct. Now let us mark the directions
that are atypical, in this case, negative. The sum of the ranks of these “rare” directions is the empirical value
of the criterion T: T=) Rt=26+26=52

We use the table to find the critical values for the Wilcoxon T-criterion for n=36: T¢=185 (p<0.01).
Ter=227 (p<0.05). The zone of significance in this case extends to the left; indeed, if there were no “rare”, in
this case positive, directions at all, then the sum of their ranks would be zero. In this case, however, the
empirical value of T falls into the zone of significance: Temp<Tc(0.01). Hypothesis Ho is accepted. Post-
experiment indicators exceed the values of pre-experiment indicators.

There is a statistically significant positive shift: the indicators of the research skills development level
at the final stage have increased in comparison with the same indicators at the first ascertaining stage.

Results and discussion. Experimental-pedagogical work on the development of research
competence while studying the disciplines “Physics Teaching Techniques”, “Distant Learning Technologies”,
“Inclusive Education”, “Basics of Research Activities and Academic Writing” “Physical Experiment” etc. and
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elective methodical courses had a positive result. Thus, the results obtained in a small sample population are
reliable. These results can be extended to the entire general population of students, and methodological
recommendations can be given.

We move (kyna cosuHynu?) Stage Il of the formation of research competence of future physics
teachers during educational-pedagogical and psychological-pedagogical practice at school.

Pedagogical practice serves as a continuation of formation of skills of this work in communication with
children. Interns — students were in practice at schools. In practice they applied knowledge and skills
received at the first stage. Methods of supervision, game, trainings were applied, for which they had to
prepare seriously, to find interesting topics based on scientific and cognitive literature analysis.

During the practice students conduct empirical research, study the experience of teachers, prepare
and conduct brain-building games, study and analyze the documentation of the educational institution. That
makes a significant contribution to their research skills development.

During the internship students collect materials for their thesis. After the internship students submit a re-
port on the internship. After the survey it was found that during the practice 20% of students gathered materials
for graduation qualification work completely, 60% — partially, and 20% of students had no empirical material.

The results of the formation of research competence in stage Il have already been described in detail
in a scientific article [15, p.367].

Stage Ill (stage of individual training) — formation of research competence in course works and
graduation qualification works. Writing course works is one of the most important types of research activities,
which affects the development of research skills of students.

Course work contributes to the deepening of theoretical and practical knowledge in the field of physics
and physics teaching technique, the development of research skills and abilities. In preparing course work
students should be able to identify the problem; work with scientific literature; own the conceptual and
research vocabulary; show appropriate theoretical training; knowledge of the main current problems of
physics teaching techniques; ability to determine methods of problem solving, select and conduct techniques
of scientific and psychological research (experiment, psychological diagnosis, testing, etc.); be able to
process, analyze and interpret the empirical data obtained, evaluate and prove the effectiveness of training
or psychological correction; be able to formulate conclusions and recommendations; and be able to conduct
a discussion in defense of an educational and scientific work.

Thus, any term paper should be an individual, completed work, reflecting the interests of the student,
his knowledge, skills and abilities, it acts as a form of his/her exposure to the specifics of theoretical scientific
work. In view of the above, our study has planned and conducted a series of measures to update, deepen
and expand research work technique with students during their course works preparation.

We analyzed the topics of course works and carried out questioning of students in order to identify the
difficulties they meet when writing course work. Methodological guidelines for course work were written
based on survey results and consultations on the topic “ldentifying differences in the level of the studied
attribute using Wilcoxon T-criterion” were conducted, “Finding correlation relationships using Spearman’s rs-
criterion”. The content of classes included questions that cause difficulties for students.

To solve the problem of diagnosing research skills during course work preparation, we applied the
technique of determining the level of development of thinking processes and creative abilities of students
themselves. We used “Diagnostics of verbal and non-verbal creativity (J. Guilford and P. Torrance modified
by E. Tunick)” [16, p.50]. This test is aimed at detecting creative thinking. The following factors are
investigated: fluency (characterizes fluency of creative thinking determined by the total number of answers);
flexibility of creative thinking i.e., ability to switch quickly determined by the number of answers; originality
(ability to find an unusual approach to problem solving determined by the total number of answers); accuracy
(characterizes logical, adequate solution).

As a result of the analysis of the diagnostics performed, the total accuracy index for all categories was
revealed. We have the following indexes: critical index — 5%; low index of accuracy was revealed in 10%,
threshold index — 35%, sufficient index — in 38% of examinees, high index — in 12% of examinees. As we see
in the analysis of all the conducted diagnostics gaps allow us to state that there is a need for targeted work
on the formation of research competence of future teachers to develop creative abilities.

Writing and defending a graduate qualification work is the final stage of the final certification of university
graduates and determines the level of specialist's readiness to solve theoretical and practical problems of
research nature. At this stage, students demonstrate their research skills and abilities, such as the ability to
work with scientific literature, find the necessary information, the ability to put forward hypotheses, to see the
problems. The degree of students’ research skills and abilities is at a sufficiently high level, and students
actively use them, applying them in their research and in learning activities. We found out through questioning
that most of the students (60%) chose the topic of their thesis themselves, that is, they are interested in their
work, they have research preferences. When asked if the theme of their thesis was related to the themes of
their previous course work, 65% of students answered positively, this indicates that most students are
passionate about a single problem and have been conducting their research work in this direction for several
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years. At the time of the survey most students had started working on the practical part (54%), were at the
stage of collecting information (44%), and some even had work at the stage of completion (2%).

Thesis is one of the important and promising types of research activities. In creative interaction of a
student and a teacher the personality of a future specialist is formed, the ability to solve urgent problems, to
independently navigate in scientific and special literature, to successfully apply theoretical knowledge in
practice is developed. After the thesis students are involved in the process of improving previously acquired
research skills and abilities.

At Stage IV (stage of extracurricular training) — organization of student research activities in the
framework of SSRP (Student Scientific Research Project) — clubs (subject, problem), student scientific
conferences, as well as mass-organized activities (annual pedagogical Olympiads, pedagogical CFl (Club of
the Funny and Inventive), competitions of visual aids for pedagogical practice, competitions for the best
course work or thesis.

This stage should be ensured by the continuous participation of students in scientific work during the
whole period of study. An important principle of this stage is the continuity of its techniques and forms from
course to course, from faculty to faculty, from one discipline to another, from one type of training lessons and
assignments to another. At the same time, it is necessary that the complexity and volume of knowledge, skills
and abilities acquired by students in the process of their research work increased gradually. For example, in the
first and second years, the aim and the main content of all work should be the formation during general
scientific training of students’ promising skills, abilities and acquisition of the simplest knowledge necessary to
perform scientific work, teaching the basics of independent work, the development of non-standard thinking.
Here can be useful abstract work and scientific research in the framework of laboratory works. In the third year
during small independent research and creative tasks there is the formation of special research skills,
deepening knowledge of methods, techniques, technical means of research and processing of results. At this
stage it should be mandatory to participate in intramural conferences, competitions of scientific works.
Assignments and forms of research work become more complicated, their volume increases. Work is becoming
of more and more pronounced creative nature. On the fourth and especially on the fifth year further formation,
consolidation and improvement of knowledge, abilities and skills, the development of creative thinking and
approach to solving specific problems, the ability to make and implement decisions independently, the use of
acquired knowledge in practice should take place mainly in the process of independent research work of
students on individual assignments. Therefore, it is necessary to participate in conferences, competitions of all
levels, conduct scientific research under the guidance of university staff, participate in the competition of thesis,
grant competitions. Research work of students is completed with the obligatory presentation of the report,
presentation at the meeting of the circle, conference, writing a course work, etc.

Students’ research work is an important factor in preparing a young professional and scholar. The
student acquires skills that will be beneficial to them throughout their life, no matter what fields they work in:
independence of judgment, the ability to concentrate, to constantly enrich their own stock of knowledge, to
have a multifaceted view of emerging issues, just to be able to work purposefully and thoughtfully.

All of these types of work directly affect the development of students’ research skills and abilities. From
the above it can be concluded that the institute actively carries out work aimed at the development of
students’ research skills.

One of the key aspects that requires further development is the emphasis on interdisciplinary
integration in the formation of students' research competence. The presented material focuses on describing
individual disciplines, while successful development of research skills requires the synthesis of knowledge
from various fields, which ensures a deeper understanding of the issues and promotes the development of
systemic thinking. Incorporating this aspect would significantly enhance the scientific validity and practical
value of the proposed model.

To implement interdisciplinary integration, we are developing interdisciplinary courses and seminars that
bring together various areas of knowledge and provide students with the opportunity to apply approaches from
different disciplines when solving complex problems. We are also introducing project-based work, where
students engage in research that requires combining knowledge from several subject areas. Furthermore, we
actively use methods focused on analysis and synthesis of information, such as case studies and problem-
based learning, which help develop skills in interdisciplinary analysis. Additionally, we are organizing joint
sessions and discussions where professors from different disciplines exchange experiences and coordinate the
educational process to achieve the maximum effect from interdisciplinary integration.

These measures will allow us to fully unlock the potential of integrating various disciplines, ensuring a
more comprehensive development of students' research competence and enhancing the scientific value of
research projects.

Conclusions. During the research at Paviodar Pedagogical University, the effectiveness of using a
staged plan to form the research competence of future teachers to implement a research approach to
learning was determined and empirically proved. Summarizing the above, we can distinguish two directions
in the studied training: academic-research activities and scientific-research activities of students. The
curricula of pedagogical universities provide for students’ academic-research activities (development of
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problem questions on the studied topics of psychological and pedagogical disciplines, writing structural
abstracts, course works, graduate qualification papers, etc.) and scientific-research activities (participation in
the work of problem groups under the guidance of a teacher, in development of problem questions in
faculties, in research laboratories, etc.). In connection with the purposeful preparation of future teachers to
supervise schoolchildren’s research works it is necessary to create conditions for their independent
research: to help in choosing the topic, the place of the experimental part of the research, to provide the
student with the necessary instructional materials of advisory nature, diagnostic tools. Also, to develop
research skills and abilities students need to participate in conferences, readings, competitions at all levels
(thesis competition, grant competitions). Currently, the problem of involving students in scientific-research
and academic-research activities is, as noted above, quite urgent. In these types of activities there is
formation of key research skills and abilities necessary for successful professional activity of a future
educational psychologist and his/her self-development. Concluding the discussion on the problem of training
students to implement a research approach to learning, we would like to emphasize that its effective
implementation is possible only with the joint efforts of both students and teachers.
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B cmambe packpbima porb cmpykmypupogaHUusi MamemMamu4eckux 3aday 8 pa3sumuu uccriedosa-
mernbCKUX HasbIKo8 yqawjuxcs. Llesib uccnedogaHus 3aKo4aemcs 8 OUeHKe 8r1UsiHUS CMPYKMypupo8aHHbIX
3aday Ha passumue y yYaujuxcs HaeblKO8 aHanusa u cucmemamusayuu uHgopmauuu. [ns docmuxeHus
uenu uccnedosaHusi bbiniu onpederneHsl criedyrowue uccriedogameribckue 3adadu: oueHUMb 3ghghekm om
ucronb308aHUsi Memodo8, HarpaereHHbIX Ha pasgumue uccriedo8ameribCKUX HasbIKo8, Mpo8ecmu Cepuro
3aHaMul U Ka4ecmeeHHbIl aHasiu3 3HaHul y4dauwjuxcs, paspabomampe pekomeHOayuu Mo opaaHusayuu
dessmernbHOCMU yyumersel C Ue/bio pa3eumusi HaeblKo8 aHanuia u cucmemamusayuu uHgopmayuu. Ha
OCHOBe aHarsu3a nod2omoesieHa Kraccughukayusi cmpykmypupoeaHHbix 3adaq u 8blderieHbl 3adaqu ¢ He3a-
8UCUMbBIMU U C 3a8UCUMbIMU KOMMOHeHmMamu. B 3asucumocmu om guda 3adayu bbinu ebidernieHbl 0CO6eH-
Hocmu oueHugaHus 3adady. Ha ocHoee cocmaerneHusi deckpurimopos K 3adadam, bbii paspabomaH Memood
rpuMeHeHuUs1 cmpykmypupoeaHHbix 3adad Onsi 3aKperneHusi aneopumma peweHus 3adad. B npouecce
cocmaerneHuss 3adad, CmpyKmypupoBaHHbIX 8 coomeemcmasuu C uccredogamesibckol euriomesod, y4a-
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	4, 6-5
	R) be able to independently search for errors.
	be able to completely eliminate errors and deficiencies

