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Abstract: The article deals with the problem of teaching object-oriented programming. The paper 

proposes guidelines for teaching students object-oriented programming using the capabilities of 

various programming languages, and developing computer programs based on them. Teaching the 

basics of object-oriented programming makes it possible to bring the teaching of a programming 

course to a more modern level and expands the possibilities of future specialized courses, as well as 

eliminates the contradictions between the current state of programming and the content of teaching 

the discipline in higher educational institutions.  

 

Keywords: object-oriented programming, algorithm, visual learning environment, methods, 

programming language, analysis, teaching methodology. 

 

Introduction. Modern society, which has 

entered the information age, is characterized by the 

active use of information technology in all areas of its 

activity. These technologies, providing human 

information activity, are based on the use of a variety 

of computer technology and software. At the same 

time, it is software tools that determine the algorithms 

and logic of working with information, allow the use of 

standard computer technology to solve a wide variety 

of problems, and most significantly affect the 

capabilities and quality of implemented information 

technologies. In this regard, the problem of teaching 

the creation of software for specialists in the field of 

information technology is relevant, which involves the 

formation of students' competencies to solve 

professional problems in the development of projects 

for automation and informatization of applied 

processes, as well as the creation of information 

systems in applied areas. The implementation of this 

part of the training is carried out within the framework 

of certain disciplines, where knowledge of software 

tools and programming languages is formed, the ability 

to use various strategies for developing and 

implementing computer programs, experience and 

skills in solving problems in the field of programming. 

The purpose of the study is to develop and 

scientifically substantiate a methodology for teaching 

the basics of object-oriented programming for 

bachelors using visual learning environments. 

To achieve the goal of the study, the following 

research objectives were formulated: 

1. Clarify the role and place of teaching object-

oriented programming in the system of bachelor's 

education. 

2. Identify the essential characteristics of the 

bachelor's competence in the field of object-oriented 

programming. 

3. To develop the target, content and procedural 

components of the methodology for teaching the basics 

of object-oriented programming for bachelors using 

visual learning environments. 

4. To experimentally substantiate the 

effectiveness of the methodology for teaching the 
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basics of object-oriented programming for bachelors 

using visual learning environments. 

Literature analysis and methods. Traditional 

teaching of object-oriented programming usually 

includes complex tasks and questions that are difficult 

for students to perceive, which leads to further 

misunderstanding of the educational material. Learning 

object-oriented programming by traditional methods is 

based on learning the syntax of a particular 

programming language that is not of interest to students 

or is not clear to master. At the same time, such training 

at the stage of university training is based on the 

knowledge and skills of students obtained in the study 

of the relevant sections of computer science in a 

secondary school. As shown by the data of many 

studies (A.N. Bobrov [1], O.G. Nelzina [2], M.A. 

Pavlichenko [3]), as well as the results of our 

ascertaining experiment, these knowledge and skills 

are not enough for the subsequent learning professional 

programming languages at the appropriate level. In this 

regard, there is a need to study the basics of object-

oriented programming at the stage before learning 

professional programming languages in order to 

provide fundamental training of students in the field of 

the methodology itself, the basic concepts of object-

oriented programming. This requires the development 

of an appropriate methodology for teaching the basics 

of object-oriented programming, based on the results 

of research on the process of teaching object-oriented 

programming, the use of design technologies and the 

creation of modern computer programs. 

There are a number of studies that are of 

particular value in this area, which include studies in the 

field of professional training of information technology 

specialists (V.V. Andreeva [4], I.E. Vostroknutov [5] 

and others), the formation of professional qualities in 

students in the areas of training in applied informatics 

(V.Yu. Bodryakov [6], A.A. Bykov [7]), research that 

reveals the essence of teaching programming (J. 

McConnell [8]). 

Simultaneously with the theoretical 

prerequisites, the practical prerequisites for teaching 

the basics of object-oriented programming as the initial 

stage of professional training of specialists in the field 

of computer program development were formed. In 

particular, these are practical developments related to 

the use of visual learning environments for such 

training. Among these environments, Alice and Scratch 

occupy a special place, created as educational products 

for teaching programming. The results of the practical 

application of these environments, presented in the 

works of Randy Pouch, Wand Dunn, Stephen Cooper, 

Mitchell Resnick, convincingly show that their use 

allows you to avoid many of the problems of initial 

programming learning. Visual learning environments 

allow students to be motivated, to focus on the 

development of thinking, understanding the very 

essence of the programming paradigms being studied. 

To achieve the goal, you can use the following 

methods: 

- theoretical (analysis, comparison, 

classification, systematization, generalization) - 

analysis of scientific, psychological, pedagogical and 

methodological literature on the problem, study of the 

experience of teaching programming and features of 

the practical training of future bachelors; 

- empirical (questionnaire, observation, 

interviewing, method of expert assessments) - to 

determine the level of professional training of 

university students; 

- pedagogical experiment - to test the 

effectiveness of the proposed methodological system; 

- methods of mathematical statistics - for 

analyzing the data obtained, determining quantitative 

indicators for the phenomena and processes under 

study. 

Results and discussion. Modern society is 

characterized by a number of features, among which 

one of the most significant places is the assertion of the 

role of information technology as a leading means of 

improving intellectual, labor, leisure and many other 

types of human activity. In the most general form, 

information technologies are understood as processes, 

methods for searching, collecting, storing, processing, 

providing, distributing information and methods for 

implementing such processes and methods using 

computer technology. 

The task of training citizens in the field of 

information technology as one of the main ones is 

solved in the education system. In our country, the 

solution of this problem is connected with the 

implementation of the educational field of informatics 

at all levels of education. 

Thus, ensuring computer literacy has 

consistently transformed into the task of forming an 

information culture, and now - the information 

competence of students. 

Programming training is included in the 

educational programs of various areas of training in the 
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field of information technology according to the 

standards of higher education.   

So, after analyzing the undergraduate areas 

"Applied Mathematics and Informatics", 

"Information Technologies in Education", we can say 

that in all of them, in the structure of tasks of 

professional activity, there are tasks related to 

algorithmization and programming - the study of 

programming languages, the development and 

analysis of algorithms , software development. 

Depending on the areas of training, the emphasis on 

teaching programming can be placed to a greater or 

lesser extent, but in any case, in the structure of 

professional competence in the general professional 

or professional part, there are competencies related to 

the development of computer programs. 

The problem of training specialists in the field of 

information technology is also relevant in European 

countries, where it is controlled by the European 

organization Career Space. Career Space was created 

with the support of the European Commission 

(European Commission), nine leading European 

companies in the information technology industry. The 

activity of this organization is aimed at formulating 

requirements for the competencies of university 

graduates in the relevant educational standards. These 

requirements are formulated on the basis of an analysis 

of the results of an expert survey of leaders of leading 

companies operating in the information and 

communication technology sector. 

Among the world projects proposed for teaching 

computer science, one can also single out the 

Computing Curricula project, which is used in the field 

of training IT specialists of various levels. 

The programming language is for the 

programmer the basis of his activity. However, 

knowledge of one language is not enough, a specialist 

must understand various programming paradigms. 

Teaching programming with elements of 

imperative programming is a traditional approach that 

involves learning a single procedural programming 

language. But the developers of the program note that 

an object-oriented programming language can also be 

used - if training is carried out using an object-oriented 

programming language, then at the first stage, attention 

should be focused on the imperative aspects of this 

language (expressions, control structures, procedures 

and functions, and others). key elements of the 

traditional procedural model), and object-oriented 

programming technologies are studied in the next stage. 

The Object-Oriented Programming Education 

Orientation also focuses on programming, but 

emphasizes the principles of object-oriented design and 

programming from the very beginning. 

The functional programming approach involves 

the use of functional programming languages. This 

model is aimed at studying and getting acquainted with 

the programming language only in higher educational 

institutions and does not depend on the student's prior 

training. The clear syntax of functional languages allows 

the teacher to focus on the fundamental principles and 

issues of programming. In functional programming, the 

entire set of sequential states of the computational 

process is represented explicitly, which makes it 

possible to study these issues at the very beginning of 

learning to program. 

Learning programming with elements of 

maximum coverage of the material allows students to 

gain a broader understanding of programming, which 

enables them to move on, confidently and purposefully, 

mastering other computer disciplines. Students during 

training have the opportunity before the start of the 

course to evaluate the variety of topics in the curriculum 

of the discipline and only after that proceed to the 

traditional cycle of studying programming. 

The algorithm-oriented approach to learning 

programming minimizes the effort spent on learning the 

specific syntax constructs of a particular programming 

language by using a graphical way of describing 

algorithms and pseudocode. This enables students to 

work with a wide range of data types and control logic 

structures. After students master the basic types of 

algorithms and data types, they can begin to use the 

programming language in practice. 

Learning to program with elements of a 

hardware component is learning from the machine 

level. Only after the students have formed an 

understanding of the structural features of the hardware 

component, machine logic and mathematics, the course 

proceeds to consider programming in high-level 

languages. 

 

An analysis of modern strategies for teaching 

programming shows that the orientation of teaching to 

object-oriented programming differs from all the 

considered models and provides a number of 

advantages that other models do not provide. Object-

oriented programming is characterized by a 

combination of fundamentality and deep practical 

orientation, which allows students to develop an object-
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oriented style of algorithmic thinking, a clear sequence 

of actions, imaginative and logical thinking, as well as 

qualities and skills that allow direct development of 

software applications. 

Teaching the basics of object-oriented 

programming, introducing the basic concepts and 

concepts of the object-oriented approach are important 

problems in the preparation of bachelors. In this regard, 

there is a need to develop an appropriate teaching 

methodology aimed at the formation of professional 

competence in the field of object-oriented programming 

and realizing one of the meaningful lines of informatics 

in the professional training of bachelors. Such a 

technique should be based on the use of specialized 

software and, as a result, assume the study of a 

professional language. 

The choice of a programming language from 

which to start training in the system of vocational 

education is an important task facing educational 

institutions in our country. The task is not simple, 

because, on the one hand, it is necessary to take into 

account the incomplete theoretical and practical base of 

a first-year student, and on the other hand, the need for 

further study of more complex disciplines that are part 

of a particular specialty in the field of computer 

science. 

According to the frequency of queries in search 

engines according to the TIOBE index, the most 

popular languages in this ranking include Java, C, C++, 

Python, C#, PHP, JavaScript. At the same time, in the 

rating of programming paradigms, also compiled by 

TIOBE, the object-oriented approach is the undisputed 

leader. Another programming language ranking project 

is Ohloh, which is determined by how often a 

programming language is mentioned on the Internet. 

According to this rating, the leading languages are C 

(C++), Java, JavaScript, Objective-C, PHP, Python. 

The software tools for teaching object-oriented 

programming should include not only professional tool 

environments, but also specialized visual learning 

environments, which, being an integrated development 

environment with a simple interface, allow you to 

visualize the model of the program being created, 

execute methods of object classes in the process of 

writing them, test object classes, setting various 

parameters for methods as they are written. Such 

environments, most famous in the academic 

environment, include Alice and Scratch. 

Alice and Scratch allow you to work with 

objects and methods, as well as develop programs in 

terms of objects, classes and their interactions. These 

environments are focused on mastering the 

fundamental concepts of object-oriented programming, 

fixing them in the practice of programming using a 

specific language, such as C ++. This allows you to 

choose exactly these environments for the initial 

training in object-oriented programming for bachelors 

of applied computer science. 

Alice and Scratch allow you to manipulate 

objects with their properties, functions, and methods, 

both built-in and user-constructed. These visual learning 

environments minimize keyboard input. The program 

code is not text in the usual sense: within one method, it 

is a set of nested blocks highlighted in color depending 

on the type (loops, conditional jumps, etc.), they can be 

collapsed, dragged, deleted, reordered, etc. . 

The use of a visual programming environment in 

the learning process allows you to: 

- imagine and imagine what exactly can be done 

and obtained as a result of programming; 

- create a project based on your own ideas; 

- share the results of their activities; 

- reflect and discuss their own results; 

- to develop more complex and interesting 

projects. 

In addition, visual environments for teaching 

programming form the skills of a future programmer to 

work in a team - students in teams discuss the problem 

of solving a problem, determine the level of their own 

knowledge and readiness to solve a problem, and show 

a lack of knowledge in certain issues. 

In the process of teamwork using visual 

learning environments, students learn to assess the 

problem and their own level of preparation, analyze the 

problem, look for possible solutions to problems, 

formulate and express their thoughts, convince 

colleagues, share knowledge with each other and work 

collectively to solve the problem, plan their own 

activities, coordinate their actions with team members, 

present the results of their work. Practical experience 

in this study shows that students, using visual 

programming learning environments in practice, are 

able to independently and quite effectively acquire 

knowledge and form skills and abilities. This 

contributes to the formation of an integral system of 

professional competencies for bachelors of applied 

informatics. 

Conclusions. From the foregoing, we can 

conclude that programming is a key component of the 

bachelor's training system, the main task of which is to 
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provide a theoretical basis and practical skills in the 

professional training of students. Therefore, 

knowledge of programming is a prerequisite for the 

assimilation of most professional disciplines of 

bachelor's programs in applied computer science, 

because: 

- this area of knowledge consists of those 

concepts that are important for the practice of 

programming, regardless of the programming 

paradigm that is used in the educational process; 

- successful assimilation by students of the 

content of professional disciplines and, as a result, their 

future professional activity depends on the quality of 

assimilation of the educational material of the 

programming course; 

- programming should be studied in junior 

courses, before studying all disciplines of the 

professional cycle; 

– teaching programming for bachelors of 

applied informatics is advisable to start with learning 

the C ++ language, using special environments for 

teaching programming. 

Such training from the very beginning should 

focus on the basics of object-oriented programming, as 

this makes it possible to bring the teaching of a 

programming course to a more modern level and 

expands the possibilities of future specialized courses, 

and also eliminates the contradictions between the 

current state of programming as a science and the 

content of teaching this discipline in higher educational 

institutions. 
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