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Research topic: Formation of research competence of future physicists
based on the case study method.

The purpose of the study: determination of the scientific and theoretical
basis and methodological features of the formation of the research competence
of future physicists on the basis of a case study.

Research objectives:

— formation of research competence of future physicists and analysis of
the current situation of research work based on the case study method;

— creation of a methodological system for the formation of research
competence of future physicists using a STEAM-case;

— determination of methodological features of the formation of research
competence using the case method for future physicists on the example of
teaching the subject «Opticsy;

— assessment of the potential of the case study methodology in the
formation of research competence through pedagogical experiment;

To solve the tasks set in the work, a set of research methods is used.

Research methods: in accordance with the objectives of the research
work, the following quantitative and qualitative research methods were used,
aimed at finding solutions and verifying scientific assumptions:

- From theoretical research methods: theoretical models of physics
teaching, their explanatory and predictive potential were analyzed. The analysis
of highly rated scientific journals in Google scholar and Scopus databases, Web
of science, as well as articles published on the topic in Russian science
(nauka.kz ). The analysis was carried out in kazakh and english on the basis of
the keywords «Case study», «Physics», «Future physics specialistsy,
«STEM/STEAM case», «Scientific research», «competence», etc.

- The theoretical research work was implemented at the 2nd stage. At the
first stage, a review of the general literature was conducted. Among them, the
works that served as the basis for our research were analyzed. In the course of
the study, problems were identified on the topic. At the second stage of the
study-in the course of studying the topics of optics- an analysis of educational
and educational programs was carried out in order to identify the possibilities of
solving a number of pedagogical, didactic and technological problems through a
STEAM case.

- From the methods of empirical research, the following were used:
generalization of scientifically-based data, study of the pedagogical experience
of future physicists, work on the analysis of textbooks and educational literature
on physics, optics, methods of designing models to support research tasks. In
addition, during the pedagogical experiment, the methods of questioning,
interviewing, and observation were used in several stages. Mathematical and
statistical analysis of the results of the pedagogical experiment was carried out
using a two-sided (chi-squared) criterion.



Scientific novelty of the study

- The features of the formation of the research competence of future
physicists on the basis of the case method are revealed;

- The didactic conditions for the implementation of STEAM-oriented
research work based on the case study method are determined;

- A methodological system for the formation of research competencies of
future physicists has been developed on the example of teaching the discipline
«Opticy» based on the case study method;

- The content of the formation of research competencies of future physicists
iIs developed and the effectiveness of the methodological system is
experimentally proved.

The key points of the dissertation to be submitted:

- The peculiarity of the use of case technology in the formation of students'
research competencies in teaching physics and individual subjects in the field of
physics and didactic conditions for the implementation of research works
focused on STEAM,;

- Methodological system for the formation of research competencies of
future physicists on the example of teaching the discipline «Optic» by the case
study method based on the development of research and applied orientation;

- The results of a pedagogical experiment organized to assess the potential
of the case study methodology in the formation of research competence.

O06ocHOBaHME HOBU3HBI U BA’KHOCTH MOJIy4€HHBIX Pe3yJIbTATOB:

The validity of the first result reveals the potential of the case method as a
tool for the formation of students' research competence in the field of physics.

The validity of the second result determines the didactic conditions for the
implementation of research work using cases based on STEAM knowledge;

The validity of the third result on the basis of the case study method, a
methodological system for the formation of research competencies of future
physicists has been developed on the example of teaching the discipline
«Opticsy.

The validity of the fourth result lies in the fact that the content of the
formation of research competencies of future physicists has been developed, the
effectiveness of the methodological system has been experimentally evaluated.

Compliance with the directions of science development or state
programs:

The main idea of the study corresponds to the state program for the
development of education and science of the Republic of Kazakhstan for 2023-
2029, the mandatory standard of education, the annual messages of the
President of the Republic of Kazakhstan Kassym-Jomart Tokayev to the people
of Kazakhstan.
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