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Abstract—The integration of Ukraine into the European 
community is impossible without changes in the education 
sphere. The implementation of such projects of the European 
Union as “Horizon  2020” provides the collaboration 
between experts in Agriculture and Engineering. The 
results of the questionnaire conducted by “Agro Survey” 
agency showed the lack of student’s practical knowledge in 
Ukrainian Engineering and Agricultural universities. It is 
obvious that the quality of education in Ukrainian technical 
universities doesn’t meet the requirements of the European 
labour market. Getting theoretical knowledge has no value 
until students can apply it for practical purposes. We suggest 
that a subject like Physics should be practice-oriented. If 
the Physics course at technical universities integrates theory 
with practice, students will be better prepared for their 
future career.

The purpose of the study is to define the basic principles 
of professional competence as the key factor for improving 
the quality of future engineer’s training in the process of 
studying Physics.

To select and interpret the factual material, concepts 
and theories the theoretical analysis of philosophical, 
psychological and pedagogical literature on research was 
used in the paper. The pedagogical experiment was carried 
out on the basis of 4 universities in different regions of 
Ukraine and involved 159 respondents (151 students and 
8 university teachers). To determine the strategies for 
implementation of the profession-based tasks in Physics 
course we carried out specially designed questionnaires for 
students majoring in Agrarian Engineering and university 
teachers. 

One of the necessary conditions for future engineer 
training is professional orientation in studying. We suppose 
that to consider the relationship between a comprehensive 

Physics course and the disciplines of professional and 
practical training the in-depth analysis should be performed. 
First of all, it will help to determine Physics knowledge, 
abilities and skills that should be used in student’s further 
professional training. Second of all, it will enable the most 
effective use of engineering-based tasks in Physics classes. 
However, knowledge of basic Engineering and General 
Theoretical subjects is not applied by the students of 
Technical High School for a long-period of university study. 
The results of the survey have shown that studying major 
subjects at a later stage doesn’t motivate students to learn 
Natural Science and Engineering disciplines. 

We can conclude that profession-based tasks in Physics 
class contribute to the formation of a system of natural 
knowledge, practical skills and abilities. They stimulate the 
students’ cognitive interest in Physics as a science, help to 
better absorb material of other disciplines, develop creative 
abilities and influence the formation of persistent motifs for 
obtaining knowledge of professional disciplines.

Keywords— professional competence, practice-oriented, 
Physics, professional training, agrarian engineering.

I.	 Introduction

High School is a background to the future of most 
students. Yet many students finish universities unprepared 
for a career. Professional competence training of graduates 
should be one of the priorities in Higher Education that 
provides a perfect final result, i.e. an expert who has 
mastered the necessary knowledge, abilities, has higher 
order of creative skills, the appropriate worldview and 
erudition, intellectual level, who acquired the skills of 
self-study and formed the professional qualities and 
moral, aesthetic, ecological culture. Consequently, the 
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development of the professional competence model for 
High School is one of the most urgent issues today.

The academics examined the characteristics of 
specialist professional training in international affairs 
[16], medicine [1], the border guard servicing [18] on 
the basis of an interdisciplinary approach [13], [14]. 
Some studies on the professional competence training, 
its basic principles and the impact on the career of a 
future engineer [15] [2], [4], [5], [9], have been done by 
Ukrainian [3], [11], [12] and foreign academics [6], [7], 
[8], [10], [17]. However, there is a number of questions 
that was not discussed at all. Moreover, the research on 
the development of profession-based Physics teaching 
methods with the students of Agricultural and Technical 
High Schools is still lacking.

The review of regulatory literature, plans and 
curriculum, standards for engineering training, educational 
characteristics of experts in agriculture engineering 
allowed us to state that:
−	 there is a disagreement between the content of new 

standards of education and outdated teaching-
methodological, instructive and normative support 
and pedagogical strategies;

−	 the principle of professional orientation in teaching 
Physics with the students of Agricultural and Technical 
Universities is not fully implemented;

−	 there is a tendency for student mastering a vast amount 
of educational material and for systematical reducing 
the hours for in-class studying Physics;
As a result, a significant number of students doesn’t 

realize the goal of studying Physics. During the period 
of their learning, they don’t fully acquire the basic 
knowledge in Physics and have no experience of its 
applying to perform the tasks associated with the future 
professional activity [12].

To develop the profession-based model for teaching 
Physics in High School the authors identified the 
following tasks: to determine the basic principles of 
professional competence and to identify the most effective 
professional competence strategies for preparing experts 
in engineering; to describe the specifics of implementing 
the vocational-oriented technologies in Physics for 
students majoring in agricultural engineering; to test the 
effectiveness of implementation of profession-based tasks 
in Physics course.

II.	 Materials and methods

The pedagogical experiment was aimed at testing 
the effectiveness of professional competence approach 
for the systematization of Physics course learning in 
Agricultural and Technical High School, at improving the 
content and forms of education, at developing means for 
intensification of the educational process and the complex 
of knowledge diagnostics.

The research was carried out on the basis of State 
Agrarian and Engineering University in Podillia, National 
University of Life and Environmental Sciences of Ukraine 
and Nizhyn Agrotechnical Institute. The study involved 
151 students majoring in Agrarian Engineering. The 
pedagogical experiment also included the questionnaire 
for 8 lecturers who teach Physics for students majoring 
in Agrarian Engineering at Lviv National Agrarian 

University and State Agrarian and Engineering University 
in Podillia.

The experiment had the following stages:
−	 the organization of experimental and research 

training;
−	 the analysis of organizational, structural and 

contextual changes in the process of studying 
Physics and their influence on the level of 
student’s knowledge in Agricultural and 
Technical High School;

−	 the evaluation of teaching activity. Physics 
teachers who participated in the pedagogical 
experiment followed the original Physics 
guides, recommendations and other 
educational and teaching materials in their 
teaching practice.

A testing system for learning achievements that 
performed diagnostic, control, motivational and 
educational functions was designed in the process of 
pedagogical experiment. The pedagogical monitoring 
was carried out on the basis of standard tools (tests, 
reference works, surveys, etc.). We should admit, it was 
simple, convenient and effective. On the one hand, the 
pedagogical control determined the level of students’ 
progress in Physics, and, on the other hand, the results 
of the monitoring showed the effectiveness of discipline 
teaching and studying.

During the pedagogical experiment the following 
methods were used:

−	 the observation of the educational process 
and the analysis of Physics and Engineering 
disciplines teaching methods during 
attending the classes;

−	  the questionnaire and the interview.

III.	 Results and discussion

The observation showed low student participation 
in the Physics classroom, the absence of motivation and 
interest in the training material, low grades.

The questionnaires contained several survey questions 
focused on expressing the idea according to certain 
supposition.

The following questions were used in the survey: 
1. What is the role of Physics in your future profession?	

2.	 Does Physics lay the groundwork for studying the 
professional disciplines?

3. What is the role of Physics in completing professional 
tasks?	

4. Does Physics help you to write a Diploma Thesis?	
5. Does Physics help to improve your intellectual 

potential?  	
6. Does Physics help to form logical thinking?	
7. Does Physics help to form creative thinking?	
8. Does Physics assist the training of agrarian engineer?	

9. Is it possible to do profession-based teaching and 
research work without the knowledge and skills in 
Physics?
Almost 95% of the students stated that Physics in 

Agricultural and Technical University doesn’t influence 
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the study of professional disciplines. More than 60% of 
the respondents associate Physics with such Engineering 
disciplines as “Electronics”, “Theoretical mechanics”, 
“Machine Parts”. However, the students agree that 
“Theory of Mechanisms and Machinery», «Mechanics of 
Materials and Structures” have no relationship to Physics.

The exam grades in professional disciplines showed 
that the students don’t use the issues and the laws of 
Physics in the process of studying the disciplines of 
professional and practical training. What is more, about 
87% of the students don’t associate Physics with the 
disciplines of professional and practical training.

The student’s answers to the question “What should be 
done to increase the level of student professional training 
in the process of studying Physics” were the following:
−	 to improve the financial and logistical support of 

the educational process (the percentage index of 
all interviewed students is 15.2%, where 19.3% of 
students are from National University of Life and 
Environmental Sciences of Ukraine, 3.7% of students 
are from Nizhyn Agrotechnical Institute and 6.7% 
of students are from State Agrarian and Engineering 
University in Podillia.

−	 To improve teaching methodology of Physics (the 
percentage index of all interviewed students is 23.85%, 
where 15.6% of students are from National University 
of Life and Environmental Sciences of Ukraine, 
48.2% of students are from Nizhyn Agrotechnical 
Institute and 40% are students from State Agrarian and 
Engineering University in Podillia;

−	 to provide profession-based tasks in different types 
of training activities in Physics (the percentage index 
of all interviewed students is 21,9%, where 25.7% 
of students are from National University of Life and 
Environmental Sciences of Ukraine, 11.1% of students 
are from Nizhyn Agrotechnical Institute and 13.3% 
are students from State Agrarian and Engineering 
University in Podillia);

−	 To increase the hours for Physics classes (the 
percentage index of all interviewed students is 17.9%, 
where 16.5% of students are from National University 
of Life and Environmental Sciences of Ukraine, 
25.9% of students are from Nizhyn Agrotechnical 
Institute and 13.3% are students from State Agrarian 
and Engineering University in Podillia);

−	 To increase the level of teacher professional training 
(the percentage index of all interviewed students is 
13.9%, where 13.8% of students are from National 
University of Life and Environmental Sciences 
of Ukraine, 11.1% of students are from Nizhyn 
Agrotechnical Institute and 20% of students are from 
State Agrarian and Engineering University in Podillia);

−	 to create the conditions for the development of 
students’ ability to self-study (the percentage index 
of all interviewed students is 3.3%, where 3.7% of 
students are from National University of Life and 
Environmental Sciences of Ukraine, 6.7% of students 
are from State Agrarian and Engineering University in 
Podillia and no respondents have chosen this variant 
of answer in Nizhyn Agrotechnical Institute);

−	 Six students have offered their own answer: the 

implementation of new information technologies in 
studying the profession-based material.
Physics teachers had to determine the strategies for 

the implementation of profession-based principle in the 
educational and methodical supply of Physics course. The 
results of teachers’ survey questions are shown in Fig. 1.

Fig. 1. The diagram of teachers’ questionnaire results 

More than 50% of the teachers answered that 
Physics course content is not connected with the future 
engineering specialization of students. In addition, 
teaching Physics with the students of Agricultural and 
Technical Universities doesn’t differ from the content of 
the Physics course in Technical High School, except the 
number of curriculum hours.

The teachers-respondents confirm that laboratory 
workshops in Physics and practical training are not 
related to the future profession. Teachers of professional 
disciplines highlight that students don’t have the skills to 
apply Physics knowledge in disciplines of professional 
and practical training.

The obtained results make it possible to confirm that:
−	 the majority of students doesn’t experience the close 

relationship between Physics, General Technical 
disciplines and disciplines of professional and 
practical training;

−	 the content of the lectures and practical classes 
sometimes contains abstract material and laboratory 
classes don’t differ from Physics classes at Pedagogical 
Universities.
The analysis of the research results proves the fact that 

Physics curriculum in Ukrainian Technical High Schools 
doesn’t integrate disciplines of professional and practical 
training. The traditional system of teaching Physics in 
Agricultural and Technical Universities doesn’t benefit 
from the implementation of professional orientation in 
teaching Physics and doesn’t allow to significantly affect 
the professional development of the students.

IV.	 Conclusions

To sum up, the use of interdisciplinary links and 
applied Physics tasks in the educational process will allow 
forming the student’s perceptual unity in Physics structure 
and content of Physics. The integration of Physics and 
profession-based disciplines will help students to realize 
the importance of Physics for their future career and to 
form the basic professional knowledge and skills.

The implementation of the gradation system of 
professional education in Ukraine determines the need 
for further research on the teaching strategies for the 
profession based learning in Agricultural and Engineering 
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High Schools. It’s very important to adopt the most 
appropriate scheme for implementation of profession-
based learning. It will help to coordinate the teaching, to 
avoid the duplication of educational material, to reduce 
inefficient time costs, to provide future experts with 
deeper and stronger knowledge.
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