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Abstract:

This article discusses the problem of lack of time for teaching high school students object-
oriented programming within the discipline “Computer Science” and its solution by developing
an elective course aimed at in-depth study of the Python programming language through the
creation of game applications. The course offers the development of two games: arcade and
logic using the capabilities of the Pygame and Arcade libraries.
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Introduction

According to the definition of an authority in the field of object-oriented methods of program
development, Gradi Bucha: “Object-oriented programming (OOP) is a programming
methodology that is based on representing a program as a collection of objects, each of which
is an implementation of a certain class (a special kind of type), and classes form a hierarchy on
the principles of heritability.”

Currently, in the academic subject “Informatics” there is a tendency to reduce the importance
of teaching the topic “The concept of an algorithm. Programming". The number of lessons
devoted to studying this topic in high school has decreased. Most of the time is devoted to
teaching topics in the “Information and Communication Technologies” cycle. At the same time,
the requirements for the level of mastery of knowledge and skills in this section of the computer
science program have not changed, since it remains the basis of fundamental knowledge in the
subject.

An analysis of current teaching materials shows that the emphasis in teaching schoolchildren
programming languages at school is still on procedural languages (Pascal, Basic). However, in
recent years, the Python programming language has become increasingly popular, which is
used to teach and create a wide variety of programs: from text dialogues to serious web
applications and 3D games.

In-depth study of the topic “The concept of an algorithm. Programming" is always accompanied
by the teaching of electives that contribute to achieving a sufficient theoretical and practical
level of knowledge acquisition. In an educational environment, elective courses in computer
science solve problems of in-depth study of individual topics and sections, which makes it
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possible to develop the profile level of the subject, and also helps to improve the level of
students’ preparation for passing the Unified State Exam. Also, elective courses contribute to
the profile self-determination of students, increase the effectiveness of developing a specialist’s
preparedness to be able to apply the acquired knowledge in their professional activities.

Thus, on the one hand, there is a need for in-depth study of programming languages in the
school computer science course, on the other hand, it can be stated that there is a shortage of
hours allocated for this and insufficient development of methodological material for teaching
the Python programming language, which determines the relevance of the research.

We have developed an elective course “Game Programming in Python”, aimed at students of
10-11 specialized classes who are already familiar with the basics of programming in Python,
and designed for 34 hours.

The purpose of creating this elective course is to consolidate skills in working with the basic
constructs of the Python programming language, as well as to deepen and expand practical and
theoretical knowledge on the topic of teaching “Algorithmization and Programming.” In the
process of studying, along with practical mastery of the programming language, students are
expected to become familiar with logical and arcade types of computer games, their
implementation and study of auxiliary libraries. The course is aimed at developing students’
logical, algorithmic and systems thinking during the preparation of programs in a programming
language, as well as developing creative abilities.

The main characteristic forms in the implementation of this program are combined classes,
consisting of theoretical and practical parts, with the practical part taking up more time.

The elective course begins with a theoretical lesson about the capabilities and differences of
the two libraries that will be used to create games, and also outlines the path for studying the
course. At the beginning of most classes, a theory is given for the part of the code that will be
developed in the lesson. Gradually, students perform practical work, creating two individual
games: the first using the Pygame library (as it is the most popular and widespread today), and
the second using the Arcade library (in order to show students the possibility of developing
games by using more modern, convenient and easy-to-learn library, not inferior to others in its
functionality). In the process of creating game applications, extracurricular time is allocated for
searching and processing images for the graphic design of the game, music, as well as for
developing levels and implementing other own ideas. Thus, after developing each game,
students will have to defend it in front of the class, demonstrating the functionality and
uniqueness of the game.

Interim control of knowledge acquisition will be carried out by checking students' practical
work (developed code fragment). Final control will be carried out by protecting projects
(developed games) after completion of work on each game.

The elective course examines the development process of the logic game “Stars”, implemented
using the Pygame library, as well as the arcade game “Ogonyok”, developed based on the
Arcade library.
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The essence of the game “Stars” is that on the playing field there are stars and the places where

they need to be deployed. The movement of stars across the field is carried out with the help of
a game character, whose movement occurs via the keyboard (Fig. 1).
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Rice. 1. Example of the design of the game “Stars”
The essence of the game “Ogonyok” is that on the playing field there are the main character -
Ogonyok, his enemies - a block of drops and blocks that protect the player from enemy bullets,
but are destroyed by them. The character's movement is carried out by moving the mouse. The

movement of enemies is determined by the program code. The goal of the game is to destroy
all enemies (Fig. 2).
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Rice. 2. An example of the design of the game “Ogonyok”

This elective course will help students gain additional programming skills. After completing
the course, high school students will be able to create 2D games at a professional level. The
knowledge gained will contribute to the formation of a worldview that corresponds to the
modern level of development of science and technology, and will also help to make an informed
choice of the field of future profession and opportunities for realizing one’s own life plans.

One of the most interesting issues that require special attention in the process of studying the
subject “Informatics and ICT” at school is increasing the level of student programming.
Currently, the emphasis in teaching students programming languages at school is still on
procedural languages (Pascal, Basic). Meanwhile, in recent years, the Python programming
language has become increasingly popular, which is widely used throughout the world both for
teaching and for creating a wide variety of programs: from text dialogues to serious web
applications and 3D games [1]. Throughout the history of school computer science, the study
of programming elements has been the basis of the course. This is due to the fact that the study
of algorithmization and programming in high school is not only a goal, but also a means of
shaping students’ thinking, contributes to the development of their mathematical abilities, and
also lays the foundation for continuing their education in senior specialized classes and at a
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university [2-5] . Thus, the topic of the article looks particularly relevant, since it is aimed at
developing a methodology for teaching schoolchildren to program in Python using the
developed electronic educational tool (ESUN).

Purpose of the study. Electronic educational resources for educational purposes today are an
integral part of the educational process and can be used to: achieve the goals of teaching
computer science according to the Federal State Educational Standard; helping the teacher
organize lessons that encourage students to acquire programming skills with interest. New tools
for teaching programming languages are especially important. The purpose of our research was
to develop the content of the elective course “Programming in the Python Language” and create
the corresponding ESUN “Python Learning”. Material and research methods. An analysis of
current school textbooks on computer science by various authors for grades 9-11 showed that
they give preference to the imperative procedural and object-oriented programming paradigm
(Pascal, Basic) [6-8]. An analysis of existing tools for developing training systems was also
carried out, their advantages and disadvantages were considered.

Research results and discussion. In our opinion, the Python language is better than traditional
school programming languages and is optimally suited both for initial programming training
and for building specialized courses. The following advantages of the Python language can be
noted [9]:

1. The language is more understandable than Pascal and Basic. Simple programs are written in
several lines; instructions that are not directly related to the algorithm (for example, int main())
are not needed.

2. Simple and concise syntax. As a rule, a program in Python is written shorter than in C++,
Pascal and Basic.

3. Free implementation.

4. Modernity of the language, the presence of high-level data structures (lists, sets, associative
arrays, long arithmetic).

5. Availability of object-oriented programming (OOP) tools.

6. Availability of a library that allows you to easily develop graphical applications, web
applications, etc.

The developed elective course “Programming in the Python language” is an elective subject for
students in grades 10-11 of a senior specialized school. The course consists of both theoretical
material, including information about the basic concepts of OOP, and practical tasks designed
to consolidate the theoretical material received and instill programming skills. The course
volume is 34 hours for the entry level (first module) and 24 hours for the advanced level (second
module). Let us outline the goals of the course: to introduce students to the principles and basics
of programming in the Python programming language; form a theoretical and practical basis
for programming in Python; develop thinking based on computer logic and algorithmization.
Each lesson includes both theoretical material and practical tasks, examples of their
implementation. The theoretical part describes the syntax of the language, describes the main
elements and structures, and talks about where they can be applied. In the practical part of the
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course, students are given tasks to complete independently in order to consolidate the
theoretical material studied. The course is divided into two modules. The first module - the
basics of the programming language, data types, basic algorithmic structures (following,
branching, loops), structured programming are studied. The first module is based on working
with simple data types; only at the end of the module is an introduction to structured types
(arrays are studied). The second module is entirely devoted to the study of functions and OOP.

Theoretical part. First module

1. First acquaintance with Python (acquaintance with a brief history of the language, its
capabilities and scope of application).

2. Data types in programming. Definition of a variable (data types, their use depending on the
tasks).

3. Logical expressions (basic operations of Boolean algebra, logical operations in Python,
features of their application).

4. Data entry from the keyboard.

Theoretical part. Second module.

1. Introduction to functions in Python (definition of functions in Python, syntax and features of
their use).

2. OOP in Python (OOP terminology, basic concepts and definitions).

3. Inheritance in OOP in Python (the concept of “inheritance” within the Python programming
language, its application and implementation).

4. Polymorphism and method overriding in OOP in Python (the concept of “polymorphism”
and its implementation in Python, method overriding).

Practical part. First module.

1. “Hello world!” The first program in Python.

Students will be asked to write a program using various tools (console, IDLE).

2. Logical Expressions
Using practical examples, students will become familiar with Boolean algebra: logical addition,
multiplication, and combinations of various types of operations.

3. Conditional statement if
Using examples, students will learn to use the conditional if statement, and will also reinforce
the material on the topic “Logical Expressions.”

4. While loop
During the practical lesson, students will learn to write cyclic algorithms and become familiar
with various options for their implementation.
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5. Multiple branching
Students will become familiar with multiple branching and the scope of the if-elsif-else
statement.

6. Data entry from the keyboard.

Acquisition of skills by students in input and output of data from the keyboard.

Practical part. Second module.

1. Parameters and arguments of functions. Local and global variables.

Students will be asked to implement functions in programs with and without parameters in
order to understand the differences and identify their applications.

2. Creation of objects and classes.

Once students have an understanding of what OOP is, they can apply what they have learned
in this lab by learning to describe classes and create objects.

3. Constructors of the __init__ class.

The lesson provides an expanded understanding of the description of a class and introduces the
concept of a special method (constructor) of a class.

4. Compositional approach in object-oriented programming.

When solving geometric problems, students will gain skills in using composition.

5. Modules and their import.

Practical training for students in using modules in programs.

6. Python source code docstrings.

Students will master the mechanism of documenting code.

7. Operator overloading in OOP.

In practice, students will become familiar with the concept of operator overloading and work
through several examples to reinforce practical skills in using this approach in organizing
programs.

8. File system.

Practical reinforcement of material on working with files.

Throughout the course, students' work is assessed: source code for correct syntax, presence of
comments, effective implementation of algorithms, clarity of variable names, functions,
classes.

The composition and structure of the developed ESUN for the course “Programming in Python”
includes the following components:

1. Training component (theoretical material to be studied and structured on educational topics;
practical material containing the formulation of tasks and methodological recommendations for
their implementation).
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2. Control component (questions and test tasks, divided into two levels of difficulty: basic and
advanced).

Let us dwell in more detail on the ESUN “PythonLearning” we developed - a program that can
be divided into 3 stages: design of a software product, preparation of materials, aggregation of
materials into a software product [6]. The application is intended for use as a didactic tool in
computer science lessons in general education institutions, in independent work of students to
study and repeat course materials, as well as for distance learning.

The development and debugging of the program was carried out using Microsoft Visual Studio,
using a user interface in the form of a Windows Form. The program “PythonLearning.exe” is
portable and is openly available to students (participants in the testing of the elective course
program based on the Municipal Budgetary Educational Institution “Secondary School No. 12
named after V.V. Tarasov” in Penza). After starting the program, a splash screen will appear,
after which the initial “Main” form of the program appears. This form will allow you to identify
anew user, select the desired difficulty level and begin training, while if the user already exists,
training will continue from the lesson where he left off last time.

The main work with lessons is carried out in the form (drawing). Moreover, the entire process
of learning and testing knowledge is carried out in this form. This is achieved by embedding
an APl (web browser application programming interface) into a Windows Form and
implementing each lesson as HTML pages.
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