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Research topic: Scientific and methodological foundations of teaching
primary school students to programming.

Purpose of the research study is to create a technique grounded in science
and a collection of methodological resources for teaching primary school pupils
programming in a way that fosters the growth of their computational thinking, to put
them into practice.

Scientific hypothesis of the study: if the theoretical foundations of
programming teaching are defined, contributing to the development of
computational thinking of primary school students, and a methodology and a set of
tools for its implementation are developed and implemented in the educational
process, then students will increase their interest in programming and improve
computational thinking.

Principal goals of the research:

- examine the current state of primary school programming instruction as well
as scientific and methodological approaches;

- investigate the characteristics of young children's psychological and cognitive
development and how they relate to computational thinking;

- create methods for teaching programming to primary school students based
on scientific principles and provide a set of methodological tools with instructional
materials;

- test the methodology's efficacy experimentally by teaching primary school
students the "Scratch Programming Environment" course as an example.

Research methods:

- theoretical methods (analysis, synthesis and systematization of pedagogical,
psychological and scientific-methodological literature, dissertations, monographs,
educational standards, legal documents, materials on the research topic);

- empirical methods (observation, testing, formulation and surveys);

- mathematical and statistical methods of data processing obtained during
experimental studies.

Scientific novelty of the research:

-the status of teaching programming in primary grades has been determined and
the meaning of the concepts of "Information educational environment” and
"Computational thinking™ has been clarified;

-the features of the development of computational thinking in children of
primary school age are determined, the principles, structure and content of the



creation of educational materials for the course "Scratch programming
Environment" are determined,

-a methodology for teaching programming to primary school students has been
developed, taking into account modern scientific data and advanced pedagogical
experience; a set of tools has been developed to increase their interest in
programming: the textbook "Scratch Programming Environment"; the «Baldyrgan»
website for teaching programming to primary school students; an information
educational environment created using the Ispring Suit program; an optional
program the course "Scratch Programming Environment"; a system of exercises and
tasks for the formation of computational thinking skills when teaching programming
to primary school students.

- using the example of the course "Scratch Programming Environment”, the
effectiveness of the methodology of teaching programming to primary school
students has been tested.

The study's theoretical contributions include supporting the notion that
teaching programming to primary school students is necessary to help them develop
computational thinking skills and elucidating the specific features of activity
organization that should be considered when teaching programming to students of
different ages.

The development of a "Scratch Programming Environment™ course, the
identification of techniques for measuring and tracking learning outcomes, the
identification of scientific research and application techniques, and the
establishment of an information-based learning environment for teaching
programming to primary school pupils are where the research finds practical
application.

Basic principles recommended for the thesis defence:

- theoretical foundations of teaching programming in elementary grades and
characteristics of the concepts of "Information educational environment” and
"Computational thinking";

- features of the development of computational thinking in primary school
children, principles, structure and content of creating educational materials for the
course "Scratch programming environment';

- methods of teaching programming to primary school students in the Scratch
environment;

-a set of tools that increase students' interest in programming: the textbook
"Scratch Programming Environment"; the website "Baldyrgan" for teaching
programming to primary school students; an information educational environment
created using the Ispring Suit program; an optional program of the course "Scratch
Programming Environment"; a system of exercises and tasks for the formation of
computational thinking skills in teaching programming of primary school students.

The reliability of the research results is based on a review of scientific,
theoretical and methodological literature devoted to the research problem. Analysis
of several strategies for solving the issue of teaching programming to primary school



pupils utilizing a range of techniques that are relevant to the study's focus and topic.
Using statistical techniques for data processing, the study's initial hypotheses were
supported by the experimental study results.
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The dissertation is organized as follows: an introduction, two chapters, a
conclusion, a list of references, and applications comprise the research effort.

The content of the dissertation and its implementation into the educational
process were carried out within the framework of the project «AP09260464 —
Development of an information educational environment in primary schools for the
courses "Scratch"” and "Robotics» in the context of Smart education, implemented
with the financial support of the Ministry of Education and Science of the Republic
of Kazakhstan.



