ABSTRACT

to the dissertation work Yerzhenbek Bulbul
for the degree of Doctor of Philosophy (PhD) in the specialty
6D011000(8D01504) — Physics

Research topic: Methodological features of teaching energy based on
continuity in a high school physics course

The purpose of the study: to develop and test in practice a methodology for
teaching energy based on continuity in a high school physics course.

Research objectives: in accordance with the purpose, subject, object and
scientific hypothesis of the study, the following tasks were defined:

- to reveal the role and significance of the principle of continuity in the
teaching of energy in the school physics course and to consider the current state of
its implementation;

- to identify the content of the concept of energy, its practical significance
and intra-subject continuity both between sections of the physics course and
between classes;

- to identify the stages and ways of implementing the principle of continuity
in the teaching of energy in the physics course of grades 7-11;

- develop a methodology for teaching energy based on continuity in the
school physics course and experimentally test its effectiveness.

Research methods:

- analysis of regulatory documents of the Ministry of Education and Science
of the Republic of Kazakhstan and scientific literature on the topic of research
related to the modernization of the Kazakh education system in order to identify
new methods and approaches in education;

- analysis and systematization of the content of standard curricula and
textbooks on the subject of "Physics" for grades 7-9 of the basic secondary
education level and grades 10-11 of social-humanitarian, natural-mathematical
directions of the general secondary education level according to the updated
content;

- methods of mathematical statistics for quantifying the results of a
pedagogical experiment.

The main provisions of the dissertation submitted for defense:

1) intra-subject continuity of the concept of energy between different
branches of physics and between classes;

2) a system of exercises and experimental tasks (laboratory and practical
work) aimed at implementing the principle of continuity of energy education in
secondary school;

3) the stages and ways of implementing the principle of continuity in
teaching energy in the course of secondary school physics, the developed
methodology and the results of the pedagogical experiment proving the
effectiveness of its application.

The main results of the study:



- the content of the concept of energy, its practical significance and intra-
subject continuity between different sections of the physics course and between
classes are revealed,;

- a system of exercises and experimental tasks (laboratory and practical
work) has been developed aimed at implementing continuity in energy education in
secondary school,

- the stages and ways of teaching energy on the basis of continuity in the
secondary school physics course have been identified, a methodology has been
developed and its effectiveness has been tested during a pedagogical experiment.

Novelty and significance of the results obtained:

The validity of the first scientific result is confirmed by the content of the
concept of energy in the course of secondary school physics, its practical
significance, the identification of the intra-subject continuity of the concept of
energy in various sections of school physics and between classes;

The validity of the second scientific result is proved by the fact that a system
of exercises and experimental tasks (laboratory and practical work) aimed at
implementing continuity in energy education in secondary school has been
developed and introduced into the educational process;

The validity of the third scientific result is proved by the fact that the stages
and ways of learning have been identified, a methodology for teaching energy in a
secondary school physics course based on continuity has been developed.

The significance of the results obtained: theoretical substantiation of the
content of the concept of energy in the course of secondary school physics,
continuity, stages and ways of implementing continuity in teaching energy and the
possibilities of its application in educational practice.

Compliance with the directions of science development or state
programs:

Theory of teaching methods and content of physical education in secondary
school, including methods of teaching energy, the theory of continuity in education
and the concept of informatization, the Law of the Republic of Kazakhstan "On
Education", fundamental works of leading teachers-scientists of the country, near
and far abroad on the problem of research, the concept of education, standard
curricula and textbooks on the subject "Physics"” for grades 7-9 of basic secondary
education and grades 10-11 of social and humanitarian, natural and mathematical
directions of the level of general secondary education according to the updated
content and other normative documents related to the field of education.
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