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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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Аннотация. Бұл мақала заманауи орта білім беру жағдайында оқушылардың 
зерттеу дағдыларын дамытудың өзекті мәселесіне арналған. Ақпараттық 
қоғамның қарқынды дамуы және функционалдық сауаттылыққа қойылатын 
талаптардың артуы жағдайында оқытудың дәстүрлі репродуктивті моделінен 
білімді өздігінен белсенді ізденуге көшу негізгі басымдықтардың біріне айналуда. 
Автор оқу ортасының ажырамас бөлігі ретінде оқушылардың жобалық-зерттеу 
қызметін ұйымдастыру, оның мазмұнын әзірлеу және тиімділігін арттыруға 
қажетті педагогикалық шарттарды қарастырады. Негізгі назар әртүрлі 
пәндердегі когнитивтік жетістіктерді интеграциялауға, сондай-ақ информатика 
сабақтарында бағдарламалау құралдары арқылы интерактивті case study әдісін 
қолдануға аударылады. Зерттеудің мақсаты – негізгі зерттеу құзыреттіліктерін 
қалыптастыру барысында case study әдісінің тиімділігін теориялық тұрғыдан 
негіздеу және практикалық тұрғыдан тексеру. Осы мақсатқа қол жеткізу үшін 
жоғары сынып оқушыларының қатысуымен алдын ала, негізгі және қорытынды 
кезеңдерден тұратын педагогикалық эксперимент ұйымдастырылды. Зерттеу 
әдіснамасы тұлғалық-іс-әрекеттік және құзыреттілік тәсілдерге сүйеніп, 
оқушылардың жеке психологиялық ерекшеліктерін ескеруге бағытталды. 
Мақалада ұсынылған нәтижелер зерттеу дағдыларын қалыптастыру моделін, 
сондай-ақ оқу бағдарламасының бөлімдері бойынша тақырыптық жоспарлау 
үлгісін қамтиды. Зерттеу қорытындылары case-технологияларды жүйелі 
қолдану сын тұрғысынан ойлауды, дербестікті, ақпаратты талдау және күрделі 
практикалық есептерді шешу қабілеттерін дамытуға елеулі ықпал ететінін 
көрсетеді.  Алынған ғылыми нәтижелер орта мектептерде жобалық қызметтің 
сапасын арттыруда, сондай-ақ оқушыларды республикалық және халықаралық 
деңгейдегі ғылыми жобалар мен жарыстарға дайындауда тиімді қолдануға 
мүмкіндік береді.
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Аннотация. Данная статья посвящена актуальной проблеме развития 
исследовательских умений учащихся в условиях современного среднего 
образования. В условиях стремительного развития информационного 
общества и возрастающих требований к функциональной грамотности переход 
от традиционной репродуктивной модели обучения к модели активного 
самостоятельного поиска знаний становится одним из ключевых приоритетов. 
Автор рассматривает педагогические условия организации, подготовки и 
совершенствования проектно-исследовательской деятельности учащихся как 
фундаментального компонента образовательной среды. Особое внимание 
уделяется интеграции когнитивных достижений различных учебных дисциплин, 
а также применению интерактивного метода case study на уроках информатики 
посредством использования средств программирования. Целью исследования 
является теоретическое обоснование и практическая проверка эффективности 
применения метода case study в процессе формирования ключевых 
исследовательских компетенций учащихся. Для достижения указанной цели 
был проведён педагогический эксперимент с участием учащихся старших 
классов, включающий констатирующий, формирующий и контрольный этапы. 
Методологическая база исследования опирается на личностно-деятельностный 
и компетентностный подходы и учитывает индивидуальные психологические 
особенности обучающихся. Результаты исследования представлены 
разработанной моделью формирования исследовательских умений, а также 
тематическим планированием, адаптированным к разделам учебной программы. 
Полученные данные демонстрируют, что систематическое использование 
кейс-технологий способствует развитию критического мышления, 
самостоятельности, навыков анализа информации и способности решать 
сложные практические задачи. Выводы исследования имеют практическую 
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значимость и могут быть эффективно использованы общеобразовательными 
организациями для повышения качества проектной деятельности и подготовки 
учащихся к республиканским и международным научным конкурсам.

Ключевые слова: исследовательская деятельность, проектная деятельность, 
метод Case Study, исследовательские навыки, информатика, педагогические 
условия, старшеклассники

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 (Ахметова, 
2015). At the same time, the quality of education in Kazakhstan today is considered 
in the context of global standards and international experience (Кусаинов, 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 
(Савенков, 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 (Выготский, 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 (Болотов 
& Сериков, 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 I.A. 
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 
(Асмолов, 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. 

It has been revealed that in the course of mastering research skills, students develop 
the following types of competencies: educational and cognitive (planning, analysis, 
reflection) (Воровщиков, 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:

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

•	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);

•	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 (Жампеисова, 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:

•	statement of the case (tasks in the case), formulation of the problem and context;
•	involving students in role-playing activities;
•	research the problem, search for solutions, and collect data.
•	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:

•	Artificial intelligence and robotics; 
•	Medicine, nanotechnology, and bioinformatics; 
•	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 (Острикова, 
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 researchработе?» teachers provide the following answers about 
pedagogical conditions and ways мотивto motivate students to learn programming: 
43.3% - пreal-life mathematical examples, situational tasks, quests; 8.7% - rewards 
for completing tasks; 15.3% - demonstration of scientific projectsщих 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 (Полат, 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 (Муканова, 2014), which develops during the transition from 
theoretical knowledge to practical innovative activity (Таубаева, 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:

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

•	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).

Table1. 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; reflexiveивные 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 a result 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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