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Abstract. This article is devoted to the actual problem of developing research
skills of students in the conditions of modern secondary education. In the context of
the rapid development of the information society and the increasing requirements for
functional literacy, the transition from the traditional reproductive model of learning
to active independent search for knowledge becomes a priority. The author considers
the pedagogical conditions for the organization, preparation, and improvement
of students’ design and research activities as a fundamental part of the educational
environment. The main focus is on the integration of cognitive achievements of
various disciplines and the use of the interactive “case study” method in computer
science lessons through programming tools. The purpose of the study is to theoretically
substantiate and practically test the effectiveness of case studies in forming key
research competencies. To achieve this goal, a pedagogical experiment was conducted
with the participation of high-school students, divided into preliminary, main, and
final stages. The research methodology is based on personal-activity and competence-
based approaches, considering the individual psychological characteristics of students.
The results of the work presented in the article include a developed model for the
development of research skills and thematic planning for sections of the curriculum.
The study demonstrates that the systematic use of case technologies contributes to
the development of critical thinking, independence, and the ability to solve complex
practical problems. The scientific results can be effectively applied in secondary
schools to improve the quality of project activities and prepare students for republican
and international scientific competitions.
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AnHoranusi. byn makana 3amanayu oprta 0iimM Oepy >KaraaibIHIa OKYIIBLIAPIbIH
3epTTey JaFAblIapblH JaMBITYIBIH ©3€KTI MOcelieCiHe apHajFaH. AKMapaTThIK
KOFaMHBIH KapKbIHIBI JaMybl KoHE (DYHKIMOHAJIBIK CayaTThUIBIKKA KOWBLIATHIH
TaJlaNTapAblH apTybl KafJaiblHIa OKBITYIBIH IOCTYPJi PENpOAYKTHBTI MOACTIHEH
OimiMpi e3airineH OenceH i i3AeHyTe Kollly Heri3ri 0achIMIBIKTapAbIH OipiHe alfHamy/a.
ABTOp OKYy OpTachIHBIH aKbIpaMac 0eJiri peTiHae OKYIIbUIAP/bIH KOOaIbIK-3epTTey
KbI3METIH YHBIMIIACTBIPY, OHBIH Ma3MYHBIH 93ipiiey KoHE THIMALICIH apTThIpyFa
KaXETTI MeJarorukajiplk MIapTTapasl KapacTblpansl. Herisri Hazap oprypuri
MIOHJEp/Ieri KOTHUTHBTIK KETICTIKTepi MHTerpauusiayra, CoHaai-aKk nHpOpMaTuKa
cabakTapbIHIa Oaraapiamarnay Kypangapbl apKbUTbl HHTEPAKTHBTI case study onicin
KOJIaHyFa aylapbuiafbl. 3epTTeYIiH MaKcaTbl — HETi3r1 3epTTey KY3bIPETTUIIKTepiH
KaJBINTACTHIPy OapbichbiHAa case study omiCiHIH THUIMIUIITH TEOPUSUIBIK TYPFbIIAH
HETi37ey JKoHE MPaKTUKAIBIK TYpFbIAaH Tekcepy. Ocbl MakcaTKa KOJl JKeTKi3y YIUiH
YKOFapBI CHIHBII OKYIIBUIAPBIHBIH KaThICYBIMEH aJl/IbIH aj1a, HEeT13T1 >KOHE KOPBITHIH/IbI
Ke3EHJIep/ACH TYpaThlH TEIaroTUKalbIK dKCIIEPUMEHT YHBIMIACTBIPBUIABL 3epTTey
o/licHaMachl TYJIFaJIbIK-1C-OPEKETTIK JKOHE KY3BIPETTUIIK Taciiaepre CyHeHin,
OKYIIBUIAPABIH JKEKEe IICUXOJIOTHSIIBIK EPEKLICTIKTEpiH ecKepyre OarbITTalabl.
Makanazna YChIHBIIFAaH HOTHIKENep 3€pTTey AaFIblIapblH KaJIbIITACTBIPy MOAEINIH,
COHMall-aKk OKy OarnapiamMachlHBIH OemiMaepi OOMBIHINA TaKBIPBINTHIK >KOCHapiay
YATICIH KaMTUIbl. 3epTTey KOPBITHIHABUIAPBI Case-TEeXHOIOTHsIIapAbl Kykeni
KOJIIaHy CBhIH TYPFBICHIHAH OWIay/pl, NepOeCTIKTi, aknapaTThl Tajlay jKoHe KypAemi
MPaKTHKAIBIK €CEeNTepli IIemy KaOileTTepiH HambITyFa eJieyli BIKMal eTeTiHIH
KepceTei. AJBIHFAH FBUIBIMH HOTHIKENIEp OpTa MEKTENTepAe >K00abIK KbI3METTIH
camachlH apTThIPy/a, COHAal-aK OKyIIbUIAPAbI PECTyOIMKAIBIK KOHE XaIbIKapalblK
JCHreiieri FpUTBIME JKoOamap MeH JKapbicTapra JalblHAayga THIMII KOJNJaHyFa

MYMKIH/IK Oepei.
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AnHoTtanusi. JlaHHas cTaThsi MOCBAIIEHA AaKTyaJbHOW TIPOOJEMEe pa3BUTHUS
HCCIIEIOBATENIbCKUX YMEHMH Y4YalIuxXcsd B YCIOBHSAX COBPEMEHHOIO CPEIHErO
oOpa3oBaHMs. B  yCIOBHSX CTPEMHUTENBHOTO Pa3BUTHS  HMH(POPMALMOHHOTO
0011IeCTBa ¥ BO3pacTalouX TpeOoBaHUH K (PYHKIIMOHAIEHON IPaMOTHOCTH TIEPEXOJ
OT TPaJULMOHHON pPENpOAYKTHBHOW MOneNu OOy4deHUss K MOJAENH aKTUBHOTO
CaMOCTOSITENTLHOTO MONCKA 3HAHUM CTAHOBUTCS OJHUM U3 KJIFOUYEBBIX PUOPUTETOB.
ABTOp paccMmaTpuBaeT IEarorniyeckre YCJIOBUS OpraHW3alUH, MOATOTOBKU H
COBEpILEHCTBOBAHUS MPOEKTHO-UCCIIEIOBATENBCKON JESITEIBHOCTH yYalllUXCsl Kak
(yHIaMEHTaTbHOTO KOMIIOHEHTa oOpasoBaTenbHOl cpenpl. Ocoboe BHUMaHHE
yAEIACTCS MHTETPallii KOTHUTHBHBIX JOCTHKEHUN PA3IMYHBIX YU€OHBIX JUCIHUILINH,
a TaKKe NPUMEHEHUIO MHTEPAKTUBHOTO MeTo/a case study Ha ypokax HHPOPMaTHKH
IIOCPEZICTBOM HCIOJIB30BaHMs CPEICTB MporpaMMupoBaHusd. Llenslo ucciaenoBaHus
SIBTISIETCSI TEOpeTHYeckoe 00OCHOBaHME U TpaKTUYecKasi mpoBepka 3pdexkTHBHOCTH
npuMeHeHuss Meroja case study B mporecce  (OpPMHPOBaHHUS  KITIOUEBBIX
HCCII/IOBATENICKUX KOMIIETEHLIUH yvamuxcs. I TOCTHKeHUs yKa3aHHOM Ienu
ObUT MPOBEAEH MNEJArorM4ecKUil SKCIEPHMEHT C yYacTHEM YYalllUXCs CTapIInX
KJIACCOB, BKJIFOYAIOMINN KOHCTATUPYIOIHH, (POPMHUPYIONIMHA U KOHTPOJIBHBIN ATaTIbI.
Mertononornueckas 0a3za HCCIEOBAHHS ONMUPAECTCS Ha TMYHOCTHO-IESITENbHOCTHBIH
1 KOMIIETEeHTHOCTHBIN TIOIXOAbI M YYUTHIBAECT MHAMBUAYaJIbHBIE TICHXOJIOTHYECKUE
ocobeHHOCTH  OOyvarommxcsi.  Pe3ymbraTbl — HCCleOBaHHS — MPEACTaBIICHBI
paspaboTaHHOl MOAENbI0 (OPMUPOBAHMS HCCICAOBATEIBCKUX YMEHHH, a TaKKe
TEeMaTU4YEeCKUM IJIAaHUPOBAHHUEM, aIalITUPOBAHHBIM K pazfenaM y4yeOHOM MporpaMmel.
[lonmyuyeHHble naHHBIE AEMOHCTPHUPYIOT, YTO CHUCTEMATHMUYECKOE HCIIOJIb30BAHNE
KeC-TeXHOJOTUIT ~ CHOCOOCTBYET  Pa3BUTHIO  KPUTHYECKOTO  MBILUICHUS,
CaMOCTOSITENIbHOCTH, HAaBBIKOB aHalu3a WH(POpPMAaLMK W CIOCOOHOCTH peIIaTh
CJIOKHBIE TIpAaKTHUYECKHE 3a/aud. BBIBOJBI HCCIe0BaHUS HMEIOT MPAKTHYECKYIO
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3HaYUMOCTh U MOTYT OBITh 3((EKTHBHO HUCIOJIB30BAHBI O0IIEO0pA30BATEIHLHBIMU
OpraHu3aIMsIMU IS TTOBBIIICHUS Ka4eCTBa IPOCKTHOU NESTSILHOCTH U MOJITOTOBKH
YUaIIUXCs K PECIYOIMKAHCKAM M MEXKTyHAPOIHBIM HAYYHBIM KOHKYpCaM.

KuroueBble cJIOBa: HCCIIEI0BATEIbCKAS ICSITEIBHOCTb, IPOSKTHAS IS TSIILHOCTD,
meton Case Study, wccienoBarenbckue HaBbIKM, MH(OpMATHKA, TENArOTHUECKUe
YCIIOBHS, CTAPIICKIACCHUKH

The relevance of the research topic is determined by the need to identify,
substantiate and test pedagogical conditions for the development of research skills
in computer science lessons using programming tools through the use of the “case
study” methodology and, at the same time, the importance of students © possession
of research skills as one of the key skills at the present stage. In the Republic of
Kazakhstan, the strategy for developing the system of professional development for
teaching staff is aimed at supporting innovative processes in schools (AxmeToBa,
2015). At the same time, the quality of education in Kazakhstan today is considered
in the context of global standards and international experience (Kycaunos, 2013).

Modern educational goals are aimed at developing a free, proactive, and
critically thinking individual. The transfer of ready-made knowledge ceases to be
the main task, which requires the introduction of new pedagogical methods and
approaches. Education should develop functional literacy and research skills that
meet the challenges of scientific and technological progress. An important aspect is
the transition from traditional knowledge transfer to active knowledge acquisition
and independent learning. Research is becoming an integral part of education,
and preparation for Olympiads and competitions requires systematization and
streamlining of work with students. As noted by researchers, the research approach to
learning is the foundation for personal development in the educational environment
(CaBenkoB, 2006). Research is becoming an integral part of education, and the
fundamental basis for how a person develops their abilities was laid in the classical
works on developmental psychology (Beirorckwui, 2005).

Modern socio-economic and scientific-technical changes require the creation
of pedagogical conditions for the formation of research skills. The development of
students © research skills requires integration of disciplines and purposeful work
throughout the entire course of study. The modern education system should prepare
students for life in the information society, develop creative, critical thinking, the
ability to independently solve problems and conduct scientific research. The key
competencies required for a successful educational process are the development
of leadership skills, teamwork skills, and self-realization. The transition to a
competency-based model of education requires a change in the approach to creating
educational programs, moving from the idea to practical implementation (bosmotos
& Cepuxos, 2004).

And the investigation was divided into preliminary, main and final stages. At
the final stage (January 2022 — March 2022), the author used theoretical research
methods; analytical research of psychological, pedagogical and teaching-methodical
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literature, materials of international scientific conferences, state documents in the
field of education were reviewed.

The methodological basis of the study was personal-activity and competence-
based approaches. The personal-activity approachpresented in the research of such
scientists as L.S. Vygotsky, D.B. Elkonin V.V. and others considers a person as a
subject of activity, which itself, being formed in activity and in communication with
other people, determines the nature of this activity and communication. The personal-
activity approach takes into account the individual psychological characteristics of
students, the formation and development of cognitive processes, personal qualities,
and activity characteristics. Accounting is carried out through the content and form
of programming classes, new approaches in training.

The competence approachpresented in the research of such scientists as LA.
Zimnyaya, M.V. Klarin (1994) and others considers educational cooperation in
the organization of research activities as an important factor in achieving the goal,
which can be realized only as a result of independent work of each group member
in their constant interaction. An important component of education is the formation
of universal learning activities that allow the student to become a subject of learning
(Acmormos, 2011). The fundamental category of the competence approach will be
“competence”. Competence acts as the content of education, which, when learned,
develops skills and abilities. The competence approach assumes: accounting and
correlation of data, inconsistency; step-by-step search for a solution; exhaustive proof
of the conclusion; verification of the solution and compliance with the requirements
of the problem.

Ithas been revealed that in the course of mastering research skills, students develop
the following types of competencies: educational and cognitive (planning, analysis,
reflection) (Boposmukos, 2006), communicative (interaction, language skills, social
roles) and professional competence and professional competence (willingness to work
in a particular field). The following research skills are distinguished: mys-activity
(putting forward ideas, setting tasks, reflection), presentation (preparing reports and
visual materials), communication (listening, finding compromises), search (finding
information, highlighting the main thing) and information (structuring, transmitting
and storing data). While working on clarifying the composition of students  research
skills, Author took as a basis the classification of U.Y. Kukar, which includes:

e information skills (ability to independently search for the necessary information;
ability to structure and save information);

e experimental and analytical skills (ability to formulate a problem and
hypothesis; determine the object, subject, purpose and objectives of research;
conduct questionnaires; establish causal relationships; generalize, compare, model
and process data; skills to conduct an experiment; test);

e reflexive skills (analyze and build a perspective; meaningfully solve a problem
with insufficient knowledge).

Research activity is a key component of productive learning that organizes
the educational process through active actions of students: forecasting, analysis,
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evaluation, synthesis. The author considers research activity as a creative process of
interaction between teachers and students, aimed at finding solutions to the unknown
and transmitting cultural values, forming a worldview (A. S. Obukhov). Particular
attention is paid to the pedagogical foundations of the formation of educational and
research activities of schoolchildren (JKammnieucosa, 2010). The results are presented
in the form of research papers or projects. Psychological studies (A.N. Poddyakov,
D.B. Bogoyavlenskaya) confirm the connection of research skills with productive
forms of training: problem-based, partially searchable, research. The case study
methodology contributes to this by:

e statement of the case (tasks in the case), formulation of the problem and context;

e involving students in role-playing activities;

e research the problem, search for solutions, and collect data.

e decision making, plan development, and presentation.

The history of the case method in teacher education has its roots in early university
practices (Merseth, 1991), and its use as a teaching method requires specific facilitation
skills from the teacher (Christensen, 1987). The key condition for the development
of skills is an intellectual environment that ensures the integrity of knowledge, in
accordance with the UN Declaration — the preservation and development of human
creativity. In this regard, the list of relevant areas of educational innovation activity
that ensure the integration of academic disciplines formulated by R. Kurzweil is of
interest:

e Artificial intelligence and robotics;

e Medicine, nanotechnology, and bioinformatics;

e Human-machine interfaces and computer networks.

During the main stagea (March 2022 — March 2023), the second stage used
empirical research methods; surveys and questionnaires were conducted, and the
experience of teachers was studied. Experimental testing of the model of development
of students ° research skills was carried out by coordinating the school scientific
association and managing research works; the search for ways to develop research
skills in the appropriate pedagogical conditions was carried out. At the same time,
the PISA results revealed strong subject knowledge among students, but an
insufficient level of research skills, which makes it difficult to apply them
in life situations. Analysis of research skills through programming showed
difficulties in formulating problems and making hypotheses. The psychological
and pedagogical foundations for the formation of research skills emphasize the
importance of the student’s active position in the learning process (OcTpukosa,
2012).

To study approaches to the development of research skills at the end of
2023, an anonymous survey was conducted using a Google form among 150
computer science teachers from high schools and lyceums in Kazakhstan:

1.What are the methods and conditions for motivating students to do research?

2. What programming language do you use in class?

3. What methodological tools do you use in the process?
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4. Do you use programmable robots in your computer science training?

When answering the question « What are the methods and conditions for motivating
students to do researchpabote?» teachers provide the following answers about
pedagogical conditions and ways MoTuBto motivate students to learn programming:
43.3% - nreal-life mathematical examples, situational tasks, quests; 8.7% - rewards
for completing tasks; 15.3% - demonstration of scientific projectsmux practical
applications; Olympiads and hackathons; 7.3% - active and playful methods; 10% -
no computers at home; 3.3% - the demand for the profession of «programmer.

To the question “What programming language do you use in class?”, the majority
of respondents answered «Python», which is used for solving a wide range of tasks. To
the question “What methodological tools do you use?”” 60.55% of teachers answered
“diary of project and research activities”, 30% answered “short-term research plan
for 2-3 lessons”. 65% of teachers use programmable robots, and their students learn
the basics of project activities and robotics through programming and modeling. The
project method allows integrating knowledge from various fields to solve practical
problems and develop student autonomy (ITomart, 2000)..

At the final stage (September 2023-December 2024), the results of
experimental work are systematized and summarized, the data obtained are
processed, conclusions and recommendations are made. The theoretical
foundations of pedagogical conditions for the development of research skills
are revealed by changing the educational paradigm, from learning focused on
knowledge transfer to a direction that provides flexibility and variability in
the educational process, focused on learning through solving real problems
throughout life, mastering functional literature; to a team project-research
activities, the development of suprasubject and metasubject knowledge
and skills. As a result of the literature analysis, the criteria for the development
of research activities presented in the results are determined. At the same time,
during the 2022-2024 academic years, in order to develop research skills and
subject competence of computer science teachers, the author conducted advanced
training courses, seminars and ...online lessons for teachers of Kostanay region. For
the successful implementation of such technologies, a high research culture of the
teacher is necessary (Mykanosa, 2014), which develops during the transition from
theoretical knowledge to practical innovative activity (Taybaesa, 2017).

As a result, for the productive development of research skills, a
computer science teacher needs to take into account the psychological and age
characteristics of children. In this case, teachers will be helped by the correct
organization of educational activities and the correct lesson structure, taking
into account the principles of multi-vector approach, clarity and clarity of
educational and practical material, the sequence of topics studied, individual
approach with a combination of teamwork, and various forms of assessment. The
process of developing research skills is facilitated by certain pedagogical
conditions. To determine the following pedagogical conditions, we used data
from the psychological and pedagogical literature (R.S. Altshuller, P. Ya.
Galperin, A.M. Matyushkin, etc.), as well as an analysis of educational practices:
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1) Monitoring, diagnostics and analysis of the state of the level of research skills,
including:

e Pedagogical supervision in the classroom; analysis of previous products of
research activities (creative works and projects) of students;

e Diagnostics: cognitive, emotional and personal spheresof students(temperament,
self-esteem, anxiety level); survey of incoming students; analysis of motivational
and career guidance spheres of students (map of interests, personality orientation).

In addition, the author suggests conducting cross-sections of a diagnostic study
of the level of development of research skills using the following criteria:: 1)
completeness of skills to search for information in various sources; 2) completeness
of skills to set goals and objectives of research, put forward a hypothesis based on
the studied literature; 3) completeness of skills to establish causal relationships,
highlight the main thing; 4) awareness of actions to use research methods; 5) self-
assessment of research activities and the need for self-realization. Evaluation of
indicators of the level of development of research skills is carried out according to
a 3-point system: productive level from 2.8 to 3 points; creative level from 2 to 2.8
points; initial and entry level from 0 to 2 points. As a result of the assessment, each
student has 9 grades, the grades are added up and divided by 9. The average score is
a conditional definition of the level of development of research skills.

2) Organization of a creative group of teachers motivated to teach an elective
course under the program “Fundamentals of research activities” (Table 1).

Tablel. Sample program “Fundamentals of research activities”

# Section name (theoretical / practical exercises) Number of hours
1 The role of science in the modern world. 2
2 Working with literary sources. 6
3 Concepts of research work. Scientific apparatus. 6
4 Methods and forms of research. 10
5 Design of research results. 10

The content of the program should be aimed at involving students in the process
of searching, analyzing and creating their own research product by: introducing
research-type tasks; solving real-life problems through the case study methodology;
using modern information teaching tools; developing public speaking skills;
developing students ‘ reflective skills. The legal framework is provided by the
document «Regulations on the Scientific Society».

3) Formation of groups of students based on their abilities, cognitive interest
and motivation. The author considers the school association as the most successful
group form of education. As our research shows, the development of students’
research skills was carried out during the functioning of the Erudite school scientific
association. It is organized on the basis of the NIS of Kostanay. The team consists of
students in grades 8-11 who participate in one or two sections.

The process of developing research skills in a scientific association takes place
in close cooperation between the student and the teacher in four stages: preparation
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(data analysis), construction (prototype, design), manufacturing (development), and
final (testing, evaluation). The algorithm starts in the 8th grade with the participation
of a psychologist and research coordinators. The organizer of the process is the
head of the scientific society of students. Mastering research skills at the stages of
goal setting, searching for theoretical information on the issue under study, defining
technical requirements and programming, speaking at conferences allows you to
learn the basics of science more deeply, independently highlight the main thing,
establish and trace connections between various phenomena. The forms of classes
are scenario tasks for studying scenario tasks.

Our own pedagogical experience and analysis of psychological and pedagogical
literature made it possible to draw conclusions, develop criteria and descriptors of
students ‘ research skills, and justify the levels of their achievement. The level of
development is assessed at the beginning and end of the academic year by parameters
grouped into three blocks (creative qualities, cognitive qualities, organizational
skills). To assess the level of development of personal qualities, the following criteria
are used:

a) text-based educational and psychological characteristics of the student;

b) results of pedagogical observations; reflexivenBHsie notes;

c) results of: tests, questionnaires, creative tasks; student’s self-assessment;

d) drawing up a plan and a diary of project and research activities;

e) independence and originality in solving assigned tasks;

f) results of the student’s educational achievements.

As aresult of studying the literature, based on the analyzed research methods, the
author previously determined the content of the concept of “research skills”, taking
as a basis a survey of computer science teachers. The development of research skills
will be productive if pedagogical conditions are taken into account when organizing
research activities.

Pedagogical conditions for the development of research skills include the use
of methods: problem-based, game-based, modeling, and project-based. Each of the
described methods can be implemented using the case study method. The case study
method is one of the personality-oriented technologies, a pedagogical condition, a
method of organizing students  activities that integrates a problem-based approach,
group methods, reflexive, presentational, research, search and other approaches.

The results obtained can be used in teaching practice, in lessons and extracurricular
activities, in elective or elective courses. Research in this area continues. Testing and
implementation of the research results was carried out by:

- discussion of the problem of developing students ‘ research skills at seminars
and master classes for computer science teachers on the topic “Case study method in
education» organized by the Center for Pedagogical Excellence of AEO NIS, 2022-
2023, Kostanay;

- discussion of the problem of developing research skills of students at seminars
and advanced training courses for computer science teachers ‘“Development of
subject competencies” and “Computer Science lesson: focuses and improvement
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strategies” organized by the Ministry of Education of the Republic of Kazakhstan,
2022-2023, Kostanay;

- generalization of pedagogical experience in the mass media about productive
activities and presentations of design, research and scientific projects.
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