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Abstract—The article deals with the issues of motivation of students of
technical universities to professional activity by means of industrial practices.
The concept of industrial practice is considered, the goals, tasks, and functions
of students' practical training in the specialty "Radio Engineering" are clarified.
The peculiarities of the practice organization are noted. Based on the results of
the diagnostic study, the authors conclude that the origin of students' industrial
practice contributes to an increase in the level of need for success. The learning
process becomes more interesting, emotionally and personally significant.
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1 Introduction

In the modern educational paradigm, the issue of practice-oriented training of
bachelors becomes particularly relevant. Industrial practice is one of the forms of
development of competencies necessary for successful and effective professional
activity [1]. The system of practical training contributes to the intellectual develop-
ment of students, the acquisition of subject knowledge and skills, the development
and increase of motivation for professional activities, awareness of themselves as a
competent specialist.

In this regard, it is necessary to review organization, content, forms and methods of
professional training of modern students of technical universities at all its stages, the
most important of which is the stage of professional formation of the student's person-
ality. The relevance of the problem of professional training of students is due to the
fact that during the period of study at university, the foundations of professionalism
are laid, the need and readiness for continuous self-education or MOOC [2] is formed
in changing conditions.

By professional motivation we mean a set of factors and processes that, reflected in
the mind, encourage and direct the individual to study future professional activities.
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Professional motivation acts as an internal driving factor for the development of pro-
fessionalism and personality.

In [3] investigated students' motivation in terms of three motivational constructs
towards learning a foreign language: instrumental motivation, integrative motivation
and personal motivation based on Likert scale motivational questionnaire. The article
[4] compared the required skills within the "Trainee programs" that you can pass in
some industrial businesses right after graduating and innovations introduced during
the engineering study. This will result in a recommendation for employers and at the
same time for a study program, with regard to improving the skills of the graduate in
the labor market. Authors present survey [5] consists in determination of whether
students are themselves motivated to acquire new knowledge, and assess whether a
university education is more important compared to the skills obtained in practice. In
[6] authors gives the plan of professional courses and engineering leading talent and
management courses, and gives a variety of types of high-end industrial enterprises
selection strategy combined with the computer professional classification. In [7] au-
thors consider the three aspects such as characteristic of running a school, specialty
characteristic extraction, University-Enterprise union cultivation pattern and, the
reformation of cultivation pattern in Shenyang Ligong university for measure and
control specialty. Colleagues from Ulyanovsk State Tech University consider enhance
the competences of trainees (students and employees) through the development and
implementation of methods, models and tools for project solutions' analysis, and
through the formation of personalized training on basis of the uniform intelligent
project repository [8]. The article [9] summarizes regional research, tracking the
changes occurring in the technical universities of Sverdlovsk region in connection
with the ongoing modernization of education. It evaluated such an important aspect of
modernization, as the interaction of education and industry.

However, the problem of forming motivation of students of technical universities
during their practical training has not been sufficiently developed to date.

2 Research Methods

During the research we used the following methods: theoretical (systematization
and generalization, analysis of pedagogical and methodological literature, normative
and program-methodical documentation, Internet resources; generalization; forecast-
ing, and design); diagnostic (testing); empirical (pedagogical observation); experi-
mental (pedagogical experiment); methods of mathematical statistics and tabular rep-
resentation of results.

The experimental base of the research was The Federal State Educational Estab-
lishment of Higher Education “The Chuvash State University named after
I. N. Ulyanov”. The study of the problem was conducted in three stages: in the first
stage was carried out theoretical analysis of existing methodological approaches in
psychological and methodical literature, the thesis on the research topic highlighted
the problem, idea, purpose and methods of research, a plan of experimental research;
at the second stage, a system for organizing industrial practice was developed, a set of
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components of this system was identified and justified, focused on the development of
motivation for achieving professional success of students of technical universities; at
the third stage, experimental work was carried out, the conclusions obtained during
the pedagogical experiment were analyzed, checked and clarified, the results were
generalized and brought into the system.

3 Results of the Research

The purpose of the research is to study the motivation for achieving professional
success of students of technical universities during their practical training. Industrial
practice is a mandatory element of bachelor's training in the specialty 11.03.01 "Radio
Engineering”, profile — "Radio Engineering devices of transmission, receiving and
processing of signals”. The practice is provided by the Federal state educational
standard 3++ [10] and the curriculum.

While studying at the university, students who study under the professional stand-
ard 06.005 — "Electronics Engineer" pass three types of industrial practice: project
practice, technological (design and technological) practice and research work. Stu-
dents develop various competencies necessary for their future professional activities.

Industrial practice (practice for acquiring vocational skills and professional experi-
ence) aims to deepen and consolidate the theoretical knowledge, abilities and skills
obtained by students earlier in the study the subjects of the curriculum; studying the
enterprise organizational structure at the place of practice and current control systems;
familiarization with the contents of the main works and studies performed by the
organization at the place of practice, participation in research; mastering techniques,
methods and methods for detecting, observing, measuring and controlling the parame-
ters of the studied processes; mastering techniques, methods and methods for pro-
cessing, presenting and interpreting the results of research.

The objectives of the practice are to consolidate, expand and deepen knowledge,
skills and abilities in the following areas: consolidation in practice of knowledge,
skills and abilities obtained in the course of theoretical training; the development of
professional skills and business communication skills; acquisition of practical skills of
independent work in the workplace; development of search activity in the solution of
production problems; collecting the necessary materials for writing reports on practic-
es.

The result of practical activity of bachelors is directly related to the functions of
practice and is expressed in professional competencies: 1. Functions of the production
practice; 2. Training: updating, deepening and expanding theoretical knowledge, their
application to the solution of specific situational problems, the formation of skills and
abilities; 3. Developing: development of cognitive and creative activity of future spe-
cialists, development of thinking, communication and psychological abilities; 4. Edu-
cational: bachelor's awareness of their own professionally significant and personal
qualities, the need for engineering and readiness to perform it responsibly; 5. Organi-
zational: students master the rules of organizing the teacher's activities, they form
skills related to the organization of individual, group, and collective forms of work; 6.
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Diagnostic: checking the level of professional orientation of future specialists, the
degree of professional fitness and readiness for professional activity; 7. Analytical:
analysis of students' own directed professional activity in order to determine the level
of knowledge acquired at the university, formed on the basis of their skills as an indi-
cator of readiness for independent work as an engineer

During the period of practical training, students must fully implement the theoreti-
cal training received during their years of study at the University. Students perform a
certain amount of research and experimental work, which completes the initial stage
of becoming a student as an engineer. During the period of industrial practice, the
student’s intensive self-determination as a specialist takes place.

In the process of synthesis of the accumulated experience of experiencing the so-
cial and personal significance of moral norms, actualization of morally valuable
needs, a unique individual meaning of their own existence as a professional is born,
which further motivates the behavior and activities of students.

The process of becoming a student as a future engineer has a significant impact on
the formation of the motivational sphere, since "motivation organizes a holistic be-
havior, increases the activity of the individual, affects the formation of goals and the
choice of ways to achieve it, has a significant impact on the results of educational
activities" [11].

For the organization of the learning process, it is important to consider the possibil-
ity and productivity of forming motivation through changing the goal setting of edu-
cational activities.

Researchers distinguish two groups of motives: cognitive, related to the content of
educational activities and the process of its implementation, and social, related to
various social interactions of the student. Cognitive motives include: broad cognitive
motives (focus on mastering new knowledge); educational and cognitive motives
(orientation on learning ways of obtaining knowledge); motives for self-education
(focus on self-improvement of methods of obtaining knowledge).

Social motives include: broad social motives (the desire to acquire knowledge
based on awareness of social necessity); narrow social (the desire to take a certain
position, place in relationships with others, to get approval from parents, teachers,
friends); motives of social cooperation (communication and interaction with other
people, awareness of the forms, ways of cooperation and relationships with teachers,
parents, friends and their improvement) [12].

Let's consider the experience of organizing industrial practice at the Chuvash state
University, on the example of training students in the specialty 11.03.01 "Radio Engi-
neering". The practice is conducted in organizations of various industries, spheres and
forms of ownership, in academic and departmental research organizations, state and
municipal authorities, whose activities correspond to the direction of training (profile
organizations) under the guidance of practice managers.

Production of electronic equipment is a set of interrelated processes by which a
person creates necessary products from raw materials and electronic products intend-
ed for use in the sphere of consumption or production. The development of modern
production is characterized by a continuous process of updating the material and tech-
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nical base and production technology, the complexity of the production preparation
cycle, and complex mechanization and automation of production processes.

Here is an example of a project for the production of a prototype, in which students
participate together with engineers of industrial enterprises of the Chuvash Republic.
Large projects can be divided into several design stages. Each stage can be performed
by the student independently under the supervision of an engineer or together with
him. The communication unit on the ks8995ma chip is designed to provide communi-
cation over the Ethernet interface with external equipment of industrial control sys-
tems. The KS8995MA chip is designed for building network switches using the IEEE
802.3/Ethernet 10/100 Mbit/s Protocol up to five ports.

This project is carried out on the basis of studying the features of operation and
characteristics of switching equipment during training at the Chuvash State University
in the following disciplines: Information processes in radio electronics, Design of
microcontroller electronic devices, etc. There are two ways to access and manage the
switch: over an IP network using the web interface, or through the console port using
the switch's command-line interface.

Importance is attached to learning computer modeling and design, as well as using
application packages such as Mentor Graphics [13]. Design and simulation technolo-
gies of Mentor Graphics has long been popular among Russian specialists, as it pro-
vides modern integrated technologies for designing and modeling electronic systems
and equipment. One of the most popular Mentor graphics products is the Xpedition
platform. In various modifications (for example, PADS Professional), this PCB de-
sign platform is necessary when designing complex and high-speed electronics.

Figure 1 (a) shows the two-layer printed circuit board of the communication unit
routed in Mentor Graphics (the Bottom layer is disabled), and figure 1 (b) shows its
3D model on SMD components. From the figure it is seen that the differential pairs of
the block PCB are correctly routed thanks to the HyperLynx project validation and
verification option. The two-layer printed circuit Board is made using surface mount-
ing technology.

(@ (b)
Fig. 1. Communication unit printed circuit board
Designing the electronic equipment as one of the types of engineering activities, is

the process of defining, designing and reflection in design, technological and pro-
gramme documentation: the shape, dimensions and composition of the products; con-
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stituent parts and components; materials and components products; mutual arrange-
ment of parts and connections between them; guidance on fabrication technology,
instructions for metrology verification and methods of using the products.

An external enclosure is provided for the communication unit (Figure 2).
KOMPAS-3D was used for its design and desigh documentation [14]. KOMPAS-3D
allows you to improve the quality and speed of design of electronic equipment.

Fig. 2. Communication unit in external enclosure

Next, students study the process of manufacturing body parts at machining centers
with computer numerical control (CNC) using modern tooling. CNC is one of the
means of automation of small-scale and serial production. Programming is performed
in a language known as I1SO 7 bit, also referred to as the G and M code language us-
ing CAM systems [15].

The study of the level of development and achievement of professional success in
students of technical training areas was conducted on the basis of the analysis of ex-
perimental work experience under natural conditions of the educational process and
the comparative homogeneity of the composition of students. The study covered 47
fourth-year students of the faculty of radio Electronics and Automation. Evaluation of
the effectiveness of the impact of practical training on the motivation to achieve pro-
fessional success was performed using the method of Orlov Yu. M. "Test-
questionnaire. The need to achieve the goal. Scale of assessment of the need to
achieve success" [16, 17].

All the questions you need to answer "Yes" or "No". The key to the Orlov test-
questionnaire is as follows: answers "Yes" to questions: 2, 6, 7, 8, 14, 16, 18, 19, 21,
22; answers "No" to questions: 1, 3, 4, 5,9, 11, 12, 13, 15, 17, 20.

For each answer that matches the key, 1 point is awarded. The sum of points is cal-
culated. Orlov's method is interpreted as follows:

1. 0 — 6 points correspond to low motivation in achieving the goal

2. 7 -9 points correspond to reduced motivation in achieving the goal

3. 10 - 15 points correspond to the average motivation to achieve the goal
4. 16 — 18 points correspond to increased motivation in achieving the goal
5. 19 — 22 points correspond to high motivation in achieving the goal
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Table 1 presents the results of the distribution of students by levels of need for suc-
cess before and after the use of blended learning.

Table 1. Levels of formation of indicators of students' need to achieve success

The experimental group
Indicators of the need for success At the beginning of the exper-| At the end of the
iment experiment
0 - 6 points - low need for achievements 2 0
7 - 9 points - reduced need for achievement 3 2
10 - 15 points - the average need for achievement 40 37
16 - 18 points - increased need for achievement 2 8
19 - 23 points - high need for achievement 0 0

Table 1 shows that the number of students who had high indicators of need for suc-
cess at the end of the experiment significantly increased due to a decrease in the num-
ber of students who had low indicators of need for success at the beginning of the
experiment.

A statistical analysis of the assessment of the need to achieve success in order to
check the effectiveness of practical training was conducted. The Wilcoxon T-test was
used for statistical processing of the presented results. According to the table, the
critical value of T;z = 407 (n = 407) at the significance level « = 0.05.

In the process of processing the results, the following hypotheses were put forward:
H,: indicators of the level of assessment of the need for success at the end of the ex-
periment are higher than the values of the indicators before the experiment. H;: indi-
cators of the level of assessment of the need for success at the end of the experiment
are higher than the values of the indicators before the experiment.

The empirical value of Tgyp = 44 + 14.5 + 35 + 44 4+ 14.5 = 152 according to
the results of diagnostics at the beginning and end of the experiment falls into the
zone of significance: Teg > Tyyp (407 > 152). The hypothesis HO is accepted. Indi-
cators of the level of assessment of the need for success after the experiment exceed
the values of indicators before the experiment. In the statistical analysis using the
Wilcoxon T-test of indicators of the level of assessment of the need to achieve success
before and after the experiment using the method of Orlov Yu. M. "Test-
questionnaire. The need to achieve the goal. The rating scale needs to achieve suc-
cess" gives the following result: the Level of assessment of the need for the success of
the students after the internship is statistically significantly higher level of develop-
ment assessment of the need for the success of the students before the internship.

4 Conclusion

The study confirmed the hypothesis that the passage of industrial practice by stu-
dents contributes to an increase in the level of need for success. The learning process
becomes more interesting, emotionally and personally significant.

The authors are convinced that practical training contributes to a more concerned
attitude of students to the educational process actualizes the needs of students in self-
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expression, and inspires them to find new, professionally significant information,
which later transform in General and vocational information, relevant to specializa-
tion of expertise.
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