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The formation of algorithmic thinking in school students offers tremendous 

opportunities for developing numerous thinking qualities, as well as moral and aesthetic 

attributes of an individual, which serve as the foundation for choosing one's life position 

and social behavior. Algorithmic thinking significantly influences the formation and 

development of logical, abstract, creative, linguistic, and operational thinking aimed at 

selecting optimal solutions [1]. In this context, the subject of informatics and 

information technologies, including algorithmization and programming, taught in 

general education schools, plays a crucial role. 

One of the main problems of mastering the school course of computer science and 

information technology, and primarily programming, is that the study of the content of 

this subject is mainly theoretical in nature, which is in fact closely related to our daily 

life. Giving the educational process an interactive character, linking the studied material 

with the solution of practical problems, and thereby creating an educational 

environment in which students can be motivated, allows for a significant increase in the 

effectiveness of the educational process and the continuous development of algorithmic 

thinking in students [2]. 

According to A.V. Kopayev, "Algorithmic thinking is methods aimed at solving 

theoretical and practical problems in programming practice, the systematic application 
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of corresponding mental strategies to various problems" [3]. According to N.O. 

Kuznetsov, "Algorithmic thinking is the process of developing the skills of creating and 

writing algorithms necessary for a specific executor in professional activity in modern 

society, forming knowledge about algorithmic structures, logical values, and 

operations, as well as familiarization with algorithmic structures (linear, conditional, 

iterative) from programming languages" [4]. According to A.P. Yershov, "Algorithmic 

thinking is the ability to plan the structure of actions necessary to achieve a goal using 

a set of defined means" [5]. 

At the same time, G.A. Zvenigorodsky defined algorithmic thinking as the ability to 

create information models for describing objects and systems, while Y.A. Pervin 

expressed the opinion that it is the ability to organize the search for information 

necessary for solving a task on a computer [5]. According to A.G. Kushnirenko, 

algorithmic thinking is a specific type of problem-solving, in which the user cannot find 

only one answer, but can find a solution in the form of steps that the user can follow 

and receive a response [6]. 

Based on the analysis of the scientific and methodological works of the above-

mentioned researchers, the following definition of algorithmic thinking in 

programming was given. 

Algorithmic thinking in programming is the ability to plan the sequence of actions 

necessary to achieve the goal using algorithmic structures, analyze the problem, 

divide it into parts, formalize and automate actions, and find optimal solutions to the 

performed actions in a particular programming language. 

It is known that programming is arduous mental work and plays an important role 

in determining a person's place in society in the context of our rapidly developing 

world. Because with the help of programming languages, the user has the 

opportunity to create their own software products and solve non-standard tasks that 

cannot be performed in standard user programs. It also implements the following in 

students: develops logical thinking; increases accuracy and attentiveness; forms the 

qualities of resourcefulness and ingenuity; develops imagination, creativity, and 

algorithmic thinking. 

Algorithmic thinking is an important part of human intellectual activity, carried out 

using modern information technologies. Algorithmic thinking is becoming one of 
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the most important features of human culture in the modern world. The method of 

algorithmic thinking allows making optimal decisions in various spheres of human 

activity and is associated with self-programming and computer technologies. 

Thus, it is necessary for students to acquire knowledge about the concept of an 

algorithm, its properties, types, methods of representation, branching, iterative, and 

mixed algorithms, programming languages and programming languages, to establish 

programming languages, to describe variables in it, to work with errors, types of 

data, perform arithmetic operations, to work with rows, operators (if, else, elif, for, 

while, sontinue, break) and expressions, as well as to develop knowledge, skills, and 

abilities in programming linear, branching, iterative, logical problems, working with 

subprograms (functions and procedures) and the library of languages, its graphic 

capabilities, through the creation and testing of various didactic electronic 

educational resources intended for the web. In this case, it helps to organize students' 

extracurricular learning activities, analyze their own activities, summarize, collect 

information, organize it, and store educational information in memory. 

A student who does not have the ability to think algorithmically about programming 

will have difficulty giving clear and understandable instructions for instructions 

when solving problems individually and preparing various projects. Therefore, the 

algorithmic approach is important not only in teaching algorithms and programming, 

but also in the study of subjects related to computer science in general. 

At the same time, a characteristic feature of algorithmic thinking in programming is 

the ability to determine the sequence of actions necessary for solving a problem in 

programming practice. It can be said that until recently there was no need to study 

algorithmic thinking in programming as a separate type of thinking. Algorithmic 

thinking related to programming relatively recently emerged as a separate type of 

thinking. This was prompted by the development of digital technologies. 

In conclusion, by developing students' algorithmic thinking about programming, 

they develop skills such as setting goals, achieving goals in their activities, and 

solving various problems in programming practice. 
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