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Research topic: Teaching students of specialized classes solving problems
with practical content using the method of mathematical modeling

Purpose of the study: theoretical justification for teaching students in
specialized classes to solve problems with practical content using mathematical
modeling and the development of appropriate methods.

Research objectives:

- Analysis of the current state of teaching problem solving with practical
content in specialized classes in secondary education system within the framework
of the course "Algebra and initials of Analysis";

- Determining the potential for using mathematical modeling in solving
problems with practical content in the school mathematics curriculum;

- Identifying the didactic foundations for teaching high school students to
solve problems with practical content using mathematical modeling;

- Developing a methodology for teaching 11th-grade students in the natural
sciences and mathematics program to solve problems with practical content using
mathematical modeling and demonstrating its effectiveness through a pedagogical
experiment.

Research methods:

- Theoretical analysis: study and analysis of pedagogical, mathematical, and
scientific-methodological literature to determine the theoretical and
methodological foundations of the study;

- Empirical methods: experimental work with students and teachers, observation,
questionnaires, and interviews;

- Statistical analysis: statistical processing and analysis of student learning
outcomes and experimental data.

The main provisions (proven scientific hypotheses and other conclusions
that are new knowledge) submitted for defense
1. The theoretical principles and didactic principles for teaching practical problem
solving using mathematical modeling in specialized classes form the theoretical
basis of the study.

2. A system of practical problems for specialized classes in the natural sciences
and mathematics and methods for solving them using mathematical modeling are
proposed as the methodological basis of the study.

3. The elective course "Solving Practical Problems Using Mathematical
Modeling," its content, and teaching methods characterize the methodological
framework of the study.

4. The results of the pedagogical experiment confirm the effectiveness of the
proposed methodology, and the developed teaching recommendations meet the



requirements of specialized education and contribute to the improvement of
mathematics teaching in schools.

Description of the main research results

An analysis of psychological, pedagogical, scientific, and methodological
literature and conducted research resulted in the definition of the concepts of a
problem with practical content and mathematical modeling, the potential for using
mathematical modeling in solving problems with practical content, and the
identification of key requirements for the conditions of such problems and their
mathematical content. An analysis of the current state of teaching practical
problem solving in mathematics in specialized classes was conducted.

Based on an analysis of research by domestic and international scholars, the
substantive, activity-based, and reflective components of teaching students in
specialized classes to solve practical problems using mathematical modeling, as
well as their indicators and criteria, were identified.

To provide methodological preparation for the effective application of
mathematical modeling in solving problems with practical content in the "Algebra
and Elements of Analysis" course for specialized classes in the natural sciences
and mathematics field, the following didactic conditions were identified:

— development of the content of practice-oriented problems aimed at developing
mathematical skills;

- Implementation of a student-centered approach to solving practice-oriented
problems;

- Use of digital educational resources to solve problems with practical content
using mathematical modeling;

- Ensuring interdisciplinary connections and linking problems with real-life
situations when solving problems with practical content.

A methodological framework for teaching practical problem solving using
mathematical modeling in the "Algebra and Elements of Analysis" course for
specialized classes in the natural sciences and mathematics program was
developed. Furthermore, the content of the elective course "Solving Practical
Problems Using Mathematical Modeling™ was developed, the forms, methods, and
tools for teaching it were determined, and the proposed methodology was
implemented into the educational process.

Based on the developed learning components and student proficiency criteria
for the natural sciences and mathematics program, the effectiveness of the
proposed methodology for teaching practical problem solving using mathematical
modeling in the "Algebra and Elements of Analysis" course was experimentally
proven. The results of the pedagogical experiment were processed using
mathematical statistics, confirming its effectiveness.

Justification of the novelty and importance of the obtained results:

- The need for teaching practical problem solving in mathematics in specialized
classes was substantiated,

- The potential for using mathematical modeling in solving practical problems in
the school mathematics curriculum was identified, and didactic principles and



conditions for teaching high school students to solve such problems were
identified;

- A system of practical problems for specialized classes in the natural sciences and
mathematics was developed, and solutions using mathematical modeling were
presented;

- An elective course for 1lth-grade students in the natural sciences and
mathematics program was developed, aimed at teaching practical problem solving
using mathematical modeling, and a teaching methodology was developed.

Compliance with the directions of scientific development or state
programs:

This research paper is guided by the objectives outlined in the Law of the
Republic of Kazakhstan "On Education™” and the Concept for the Development of
Preschool, Secondary, Technical, and Vocational Education in the Republic of
Kazakhstan for 2023-2029, approved by Decree No. 249 of the Government of the
Republic of Kazakhstan dated March 28, 2023.

Zh.D. Alibekova's dissertation is in line with the "Research in Education and
Science" program approved by the Higher Scientific and Technical Commission
under the Government of the Republic of Kazakhstan.
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