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Abstract—One of the most effective ways to improve the 

competence of graduates in the conditions of scientific and 
technological progress and the transition to knowledge economy 
is the organization of research work of students. 

The article deals with topical issues of the organization of 
such work at a technical university, it identifies the main 
directions for the development of their creative and scientific 
activity, motivation and competence in the field of their future 
profession. The article defines factors that have great influence 
on the motivation of a student’s research work and its 
effectiveness not only in consolidating professional competencies, 
but also in obtaining managerial skills necessary for a modern 
specialist. The role of research work in shaping the qualities 
necessary for a modern leader of any level is noted: responsible 
citizenship and high intellectual culture. 

Examples of methods and means for formation of these 
important managerial qualities in the process of research work 
are given. 

 The authors have classified the criteria for assessing the 
effectiveness of the research activities of students, analyzed the 
current requirements for high school teachers in organizing this 
work at a technical university. At the same time, researchers note 
the role of university management in providing this process with 
the necessary material and intellectual resources. 

Key words—student research work, engineering education; 
technical university; competence; motivation; management skills; 
professional. 

I. INTRODUCTION 

Currently, the search for improving the efficiency of the 
educational process in higher education is of particular 
relevance. Rapid development of industry, digitalization of 
economic sectors are setting the task of training specialists 
with a high level of competence in the professional sphere. 
The readiness of a future engineer for immediate and high-
quality implementation of labor functions, also for challenges 
of modern economic development of Russia and for 
competitive interaction with representatives of business and 
scientific structures of foreign countries - this is not yet a 
complete list of requirements for a graduate of a technical 

university. In this regard, the search for ways to improve the 
efficiency of the educational process and operational 
implementation of the most promising areas, allowing 
achieving effectiveness in the near future, are the basis for the 
transformation of interaction between teachers and students. 

II. PURPOSE AND QUESTIONS OF RESEARCH 

The purpose of this study is to focus on key tasks of 
organizing effective research work of students, as one of the 
main areas of training competitive specialists and formation of 
qualified managers. Another aim is setting the main tasks for 
the high-quality organization of students' research work. 

The main research questions are: 
1. Analysis of professional and personal qualities 

emerging from students in the process of performing research 
work. 

2. Necessary conditions for the organization of effective 
research work of students. 

3. Classification of criteria for assessing the effectiveness 
of student research. 

A student’s research work is one of the ways to form 
professional competencies of a future specialist. It allows not 
only to actualize knowledge in the subjects studied, but also to 
form the ability to work with various sources of information, 
to expand the boundaries and methods of self-education and 
intellectual activity and to develop independence and self-
control. Effective organization of student research work 
allows us to expand the scope of the studied disciplines, taking 
into account the peculiarities of professional orientation. 

A student, taking part in research work, learns to see 
problems, set tasks and implement solutions in reality. By 
collecting the necessary information, carrying out the 
necessary calculations and graphical constructions, analyzing 
the available data, synthesizing it, evaluating and preparing 
the final report, the student becomes competent in the 
questions that he or she studies. 

Let us give some examples of these important qualities that 
are formed in the process of research work. 
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1. Ideas about the scientific approach and a research way 
of thinking, the ability to analyze technical and socially 
significant problems and processes, also the ability to calculate 
the consequences of management decisions and actions taken 
from the standpoint of social responsibility. 

2. Ability to analyze and evaluate both one’s actions and 
occurring and predictable processes, taking into account their 
logical sequence. 

3. Ability of perception, synthesis and analysis of 
information.  

4. Ability to set research goals correctly and choose 
proper methods to achieve them. 

5. The ability to build written and oral speech properly, to 
think logically, to defend their case in a reasoned and 
understandable way, etc. [2; 4]. 

Effective research, as a type of intellectual activity, is 
based on giving students an opportunity to reflect, compare 
different points of view, formulate and defend their point of 
view, based on knowledge of facts, laws, including laws of 
science, their own observations and other people’s experience. 
As a result, students learn to manage their time and themselves 
to achieve their goals; they develop the skill of participating in 
scientific discussions, they also know how to prepare and 
conduct public speeches; finally, they defend their opinion 
competently, reasonably and fruitfully. 

The main tasks that are to be solved in order to organize a 
well-organized research work of students are: 

- a more efficient use of time devoted to independent 
work of students; 

- a qualitative change in the level of mastering 
competencies in the subjects leading to the main professional 
educational program; 

- expanding the range of professional competencies; 
- formation of competences in related professional fields; 
- increased motivation and performance; 
- formation of the basis for implementation of a student’s 

final qualifying work at a high level: a work of an applied 
nature or having a scientific component; 

- exclusion from the professional trajectory of graduates 
during the adaptation period. 

The research work of students enrolled in the areas of 
undergraduate and specialist training is part of the independent 
work. Like any other type of independent work, it requires 
carefully thought-out organization and control [1]. 

 The goal of organizing a student’s research work is to 
teach students how to work intelligently and independently, 
first with educational materials, then with scientific 
information, to lay the foundations of self-organization and 
self-education in order to instill the ability to further improve 
their skills, develop managerial and organizational skills for 
effective collective management work [2]. 

Student research work is one of the ways to form 
professional competencies of a future specialist. This allows 
not only actualizing knowledge in the studied subjects, but 
also to form the ability to work with various sources of 
information, expand the boundaries and methods of self-
education and intellectual activity, as well as develop 

independence and self-control. Effective organization of 
student research work allows to expand the scope of subjects 
studied, taking into account the peculiarities of professional 
orientation [2]. 

It should be noted that the level of results achieved by 
students during research is influenced by a number of factors. 

Among them is the level of competence of the teacher 
carrying out scientific management. Here we are talking not 
only about competence in the field of scientific research, but 
also about pedagogical skills, inclination for scientific 
leadership and mentoring. [14]. 

Effective organization of research work of students 
requires creation of certain conditions: 

- motivating students to gain knowledge through the 
mechanism of scientific research; 

- readiness of students for independent work; 
- sufficient provision of the university with necessary 

teaching and reference materials; 
- providing students with access to electronic databases of 

relevant scientific information; 
- advisory assistance of a teacher; 
- presence of a system of regular quality control of the 

independent scientific research performed by a student. 
In our opinion, in the modernization of vocational 

education, and therefore, modernization of its results, 
organization of students' research work occupies a central 
place, being a point of growth and development of 
professional competencies and qualities necessary for both 
highly qualified specialists and modern managers of any level 
[3]. 

Particular attention is paid to the role of the teacher as an 
organizer of the research work of students. At the same time 
an attempt has been made to analyze the typical shortcomings 
in this area. 

Unfortunately, the organization of advanced training for 
the faculty of universities and institutes does not pay due 
attention to the methods of organizing and conducting 
research work with students. And teachers often lack correct 
methodology in this area, which allows the interaction with a 
student to be transferred from the level of control to the level 
of a joint scientific search. [15]. The organization of special 
training of teachers, advanced training in the field of 
technology implementation of scientific leadership will 
significantly improve the effectiveness of student research and 
the effectiveness of the educational process as a whole [16]. 

The factors contributing to a better quality of research 
work of students, surely, include implementation of the 
university educational program in the form of a network [17]. 
This will allow a student to get consulted not only by his or 
her supervisor in the framework of scientific research, but also 
to carry out work and to get acquainted with the experience of 
the university as a partner. As a rule, when organizing a 
network form of program implementation, the possibility of 
conducting studies and research on unique equipment 
available in universities is taken into account. The possibility 
of a deeper study of scientific problems is also presented by 
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academic mobility, organized by a university together with 
foreign partners [18]. 

III. RESEARCH METHODS 

In this study, the following methods were used. 

1. The analytical method was used both for analyzing 
published works on the subject, and for analyzing the 
effectiveness а student’s research work. 

2. The authors used the comparative method to compare 
the level and quality of а student’s research work in the 
Russian Federation with education in developed countries to 
determine the true state with the training of highly qualified 
professional personnel and the competitiveness. 

3. The institutional approach applied in the study allowed 
the authors, firstly, to reveal the role of the government, the 
Ministry of Higher Education and Science, other public 
authorities and management in the implementation а student’s 
research work. 

4. The system method was necessary for the team of 
authors in order for the study to become complex, integral, 
united by a common idea and not fragmentary. 

5. The problem approach is used by authors to identify 
topical issues а student’s research work and the development 
of the knowledge economy. 

IV. CONCLUSION 

The conducted study allows the authors to draw the 
following conclusions. 

1. Qualitatively organized research work of students is the 
most effective tool of the educational process, which allows to 
significantly increasing the level of qualification and 
competence of graduates and the way they develop their 
professional management skills. 

2. The key role in the organization of effective 
independent research work of students belongs to: 

- a teacher who can professionally work with a particular 
personality of a student, with his strengths and weaknesses, 
individual abilities and inclinations; 

- the management of a university, which is able to provide 
material, scientific and informational bases for conducting 
student research, and professional development of teachers 
specifically in the field of technology implementation of 
scientific supervision of research work. 

3. The implementation of an educational program in the 
form of a network by a university contributes to more 
effective research activities of students, which in turn has a 
beneficial effect on the results of the educational process as a 
whole. 

Thus, the organization of effective research work of 
students is a powerful factor in the formation of a competitive 
specialist. The multi-criteria of this function testify to 
considerable efforts and resources that should be laid by a 
university. With the desire of the university to develop both 
educational and business space properly, research work of 

students should become an integral part of the activities of the 
educational organization. 
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