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Abstract. The objective of this paper is to investigate the possibility of 
forming the professional competence of physical education teachers in a 
university of architecture and engineering. At the beginning of the 
experiment the baseline level of teachers' professional competence was 
determined in order to form the control and experimental groups among 
them. In the control group the formation of competence of teachers was 
carried out by taking professional development courses according to the 
«standard» program, according to which the participants were given 
lectures, seminars on various modules of the program, having to complete 
a course with a final qualifying paper on a selected topic. Teachers in the 
experimental group were trained according to the professional 
development programme, taking into account the developed model of 
competence formation. At the end of the training the previously studied 
indicators were tested in both groups and the data obtained was then 
compared. As a result, it was found that the professional competence level 
of teachers in the experimental group increased significantly compared to 
this in the control group. Thus, it showed that to be able to form teachers' 
professional competence «standard» professional development 
programmes currently implemented by Kazan State University of 
Architecture and Engineering are not enough. For effective formation of 
competence it is necessary to have a special technology of teachers' 
training, which is implemented in the developed pedagogical model of 
formation of teachers' professional competence.  
Keywords: teacher, physical education, professional competence 
development, pedagogical conditions, pedagogical model, training. 

1 Introduction 
Implementation of modern requirements of the Federal State Educational Standards (FSES) 
in the system of higher education obliges scientific and pedagogical workers to improve 
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and search for new approaches to the organization of the educational process, to the system 
of quality control of teachers and students, to the methods of teaching educational material 
and organization of independent work. To a greater extent, these issues have affected the 
discipline «Physical Education and Sports», which, according to FSES, is included in the 
basic part of the curricula of all areas of training, but it is significantly different from other 
disciplines, both in the content and in the methodological aspect [1-2]. 

Analyzing the problems arising in the implementation of modern requirements of FSES, 
preliminary research in the form of questionnaires, surveys, and interviews with physical 
education teachers were conducted. As a result of preliminary research, it was established 
that one of the main problems in the implementation of modern requirements of FSES is the 
low level of competence of teaching staff and coaches and lack of motivation among them 
to improve it [3-5].  

This statement is confirmed by questionnaires and surveys of students on the quality of 
physical education (PE) teaching at universities, which are reflected in the following 
results: ineffective methodology of teaching PE or its complete absence, when after the 
warm-up part of the lesson students are actually «left to themselves»; lack of interest of 
students in both academic and independent exercises in PE (according to survey results, 
passivity and unwillingness to do PE is observed in 55-60 % of the cases). 

At the same time, the problems of low efficiency of the existing state programme of 
physical education may be observed in universities in general, which is confirmed by 
extensive resources [6-9] and is expressed in steady dynamics of increase of student 
morbidity from the first year to the end of training, unsatisfactory material and technical 
base of universities, poor physical fitness of students, etc. 

Unfortunately, surveys have shown that some teachers do not think that the «blame» for 
students' negative attitude towards physical education classes lies not only in the 
shortcomings of the effectiveness of the physical education state programme at universities, 
but also in the quality of teaching, which is directly linked to the competence of teachers of 
physical education, while the others are categorically unwilling to understand this.  

In this regard, research into the possibility of forming competence in the field of 
teaching is an urgent issue to resolve. 

2 Materials and methods 
Theoretical methods included analysis and synthesis of scientific and methodological 
resources, theoretical modelling, interpretation. Empirical methods comprised study and 
generalization of advanced pedagogical experience, survey-diagnostic methods 
(questioning, interviewing, conversations), expert evaluation, observation, pedagogical 
experiment, and mathematical processing of research results. 

The study was conducted in natural conditions during 2016-2018 on the basis of Kazan 
State University of Architecture and Engineering. The study involved 30 teachers of the 
Department of Physical Education and Sports and the coaching staff.  

The experiment was organised as follows: 
 at the first stage we studied scientific and methodological literature on the problem of 
research, determined the tools and methodology of the study;  
 at the second stage, taking into account the analysis of the literature, we developed a 
model for the formation of professional competence of physical education teachers in 
architecture and engineering higher education institution; 
 at the third stage we conducted experimental research on the formation of teachers' 
professional competence, taking into account the application of the developed model, 
analyzed the data obtained and formulated conclusions on the results of the work. 

 

3 Results and discussion 
The analysis of literature sources [10-11], as well as the survey of teachers in the 
Department of Physical Education and Sports has revealed that the use of traditional 
approaches in enhancing the competences of physical education teachers is ineffective. In 
particular, a widespread method for enhancing teachers' competences is the completion of a 
professional development programme; this approach is also applied at Kazan State 
University of Architecture and Engineering. Every year, physical education teachers 
undergo the professional development course at the university in order to enhance their 
professional competencies. Usually, as per the «standard» professional development 
programme, the trainee teachers are given lectures and seminars on different modules of the 
programme, which each thainee should complete with a final qualifying paper on a selected 
topic and defend it to address the certification committee. After successful defence of the 
work a trainee teacher receives the certificate, which suggests that the objectives of the 
programme are achieved and the physical education teacher has raised his/her professional 
competence to a relatively high level. However, numerous tests and surveys conducted 
among teachers who participated in these «standard» programmes reveal their 
ineffectiveness. In particular, depending on different conditions of the professional 
development programmes, the competence of the trainees and teachers of the programme, 
the material and technical base, etc., the increase in the professional competence of the 
course participants was in the range of 5-15 %. 

In this connection, at the second stage of the work we conducted a theoretical research 
on the creation of an effective pedagogical model of professional competence formation of 
teachers at architecture and engineering higher education institution. The developed model 
is a complex pedagogical process, which includes objective, content, organizational and 
technological blocks, result of modelling with competence formation levels (high, medium, 
low) and pedagogical conditions of model effective functioning. The developed 
pedagogical model of formation of teachers' professional competence is shown in Figure 1. 

The objective is to form professional competence of physical education teachers. The 
content block defines the main components of professional competence: personal, 
cognitive, activity-performance, reflexive. The personal competence contains the level of 
motivation, professionally important qualities of a teacher's personality. Cognitive 
competence determines his/her ability to learn. Reflexive competence reflects the teacher's 
self-assessment. Activity-performance competence contains the knowledge and skills of a 
teacher applied in professional activities. Organisational block includes forms, methods and 
means of achieving the main goal, which should correspond to the current level of 
pedagogical technologies development and be selected taking into account professional 
abilities of teachers.  
The technological block determines the sequence of stages, through which the formation of 
professional competence is ensured. The result of modelling is the formed professional 
competence with the levels of its formation. The levels of professional competence 
formation are determined by the following criteria - low, medium and high. 
It should be noted that before training, according to this model, a diagnostic stage is carried 
out, which includes the identification of weaknesses and gaps in teachers' knowledge, their 
willingness and ability to learn. In the next stage, based on the results obtained, the methods 
and forms of the technological stage (training stage) are determined and only then the 
training process itself is carried out. In addition, during the learning process, according to 
the developed pedagogical model, teachers should be engaged in self-education on 
additional issues of the professional development programme. 
The following pedagogical conditions are important aspects of the effective functioning of 
the model. The first condition includes creating a motivational pedagogical environment 
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and encouraging teachers to improve their skills and self-education. The second condition is 
the construction of individual educational trajectories of teachers improving their 
competence, which includes: an individual approach to each student; the opportunity to 
master the level and content of education that meets their capabilities and interests; training 
with the use of modern pedagogical technologies. The third condition is ensured by the 
availability of good facilities and infrastructure for the learning process.  

Fig. 1. Pedagogical model of formation of the professional competence development of physical 
education teachers. 

In the third stage, taking into consideration the developed pedagogical model, the 
professional competence formation of 30 teachers and coaches at Kazan State University of 
Architecture and Engineering was investigated. For this purpose, at the beginning of the 
experiment the initial level of teachers' professional competence was determined and they 
formed the control and  experimental groups of 15 people in each. The teachers were 
divided into groups based on their qualifications so that the groups could be «equal».  

Then, during the academic year, according to the plan of the department, the teachers of 
both groups underwent professional development under the programme «Modern 
approaches and innovative technologies in the work of physical education teachers and 
coaches». In the control group, the training was carried out according to the «standard» 
programme, the technology of which was described above. The teachers of the 
experimental group were trained according to the specified professional development 
programme, taking into account the developed model of professional competence 
formation. At the end of the training we repeatedly determined the previously studied 
professional competence indicators of teachers in the control and experimental groups and 
compared the data obtained. 

To determine the initial and final levels of professional competence of teachers and 
coaches we used the method of expert evaluation. The experts were the specialists who 
conducted professional development programme. The expert assessment included 
comprehensive testing of teachers on all components of professional competence. The 
results of the compared groups for all components of professional competence were 
summed and presented in the form of the average value of total professional competence. 

The results of expert evaluation on the level of professional competence of teachers and 
coaches of control (CG) and experimental groups (EG) before and after the experiment in 
percentage ratio are shown in Table 1 and Table 2. 
Table 1. Results of expert assessment on the level of professional competence of teachers of CG 
(n=15) and EG (n=15) before the experiment, % 

Components 
competences 

Level of professional competence before the experiment 
high average low 

СG EG СG EG СG EG 
Personal 22.2 25.3 38.4 36.2 39.4 38.5 
Cognitive 14.6 15.8 57.3 61.5 28.1 22.7 
Activity-effective 16.8 16.1 23.2 21.6 60.0 62.3 
Reflexive 38.5 37.4 23.5 23.5 38.0 39.1 
General  
competence 
(М±m) 

23.0±2.8 23.7±2.9 35.6±3.3 35.7±3.3 41.4±3.8 40.6±3.7 

Table 2. Results of expert assessment on the level of professional competence of teachers of CG 
(n=15) and EG (n=15) after the experiment, % 

Components of 
competences 

Level of professional competence after the experiment 
high average low 

СG EG СG EG СG EG 
Personal 28.1 47.1 45.5 32.6 26.4 20.3 
Cognitive 19.9 19.3 58.4 67.1 21.7 13.6 
Activity-effective 21.7 49.2 33.7 38.4 44.6 12.4 
Reflexive 40.2 39.4 29.4 44.5 30.4 16.1 
General 
competence 
(М±m ) 

27.5±2.9 38.8±3.4 41.7±3.8 45.6±3.9 30.8±3.0 15.6±1.9 

4

E3S Web of Conferences 274, 09005 (2021) https://doi.org/10.1051/e3sconf/202127409005
STCCE – 2021



and encouraging teachers to improve their skills and self-education. The second condition is 
the construction of individual educational trajectories of teachers improving their 
competence, which includes: an individual approach to each student; the opportunity to 
master the level and content of education that meets their capabilities and interests; training 
with the use of modern pedagogical technologies. The third condition is ensured by the 
availability of good facilities and infrastructure for the learning process.  

Fig. 1. Pedagogical model of formation of the professional competence development of physical 
education teachers. 

In the third stage, taking into consideration the developed pedagogical model, the 
professional competence formation of 30 teachers and coaches at Kazan State University of 
Architecture and Engineering was investigated. For this purpose, at the beginning of the 
experiment the initial level of teachers' professional competence was determined and they 
formed the control and  experimental groups of 15 people in each. The teachers were 
divided into groups based on their qualifications so that the groups could be «equal».  

Then, during the academic year, according to the plan of the department, the teachers of 
both groups underwent professional development under the programme «Modern 
approaches and innovative technologies in the work of physical education teachers and 
coaches». In the control group, the training was carried out according to the «standard» 
programme, the technology of which was described above. The teachers of the 
experimental group were trained according to the specified professional development 
programme, taking into account the developed model of professional competence 
formation. At the end of the training we repeatedly determined the previously studied 
professional competence indicators of teachers in the control and experimental groups and 
compared the data obtained. 

To determine the initial and final levels of professional competence of teachers and 
coaches we used the method of expert evaluation. The experts were the specialists who 
conducted professional development programme. The expert assessment included 
comprehensive testing of teachers on all components of professional competence. The 
results of the compared groups for all components of professional competence were 
summed and presented in the form of the average value of total professional competence. 

The results of expert evaluation on the level of professional competence of teachers and 
coaches of control (CG) and experimental groups (EG) before and after the experiment in 
percentage ratio are shown in Table 1 and Table 2. 
Table 1. Results of expert assessment on the level of professional competence of teachers of CG 
(n=15) and EG (n=15) before the experiment, % 

Components 
competences 

Level of professional competence before the experiment 
high average low 

СG EG СG EG СG EG 
Personal 22.2 25.3 38.4 36.2 39.4 38.5 
Cognitive 14.6 15.8 57.3 61.5 28.1 22.7 
Activity-effective 16.8 16.1 23.2 21.6 60.0 62.3 
Reflexive 38.5 37.4 23.5 23.5 38.0 39.1 
General  
competence 
(М±m) 

23.0±2.8 23.7±2.9 35.6±3.3 35.7±3.3 41.4±3.8 40.6±3.7 

Table 2. Results of expert assessment on the level of professional competence of teachers of CG 
(n=15) and EG (n=15) after the experiment, % 

Components of 
competences 

Level of professional competence after the experiment 
high average low 

СG EG СG EG СG EG 
Personal 28.1 47.1 45.5 32.6 26.4 20.3 
Cognitive 19.9 19.3 58.4 67.1 21.7 13.6 
Activity-effective 21.7 49.2 33.7 38.4 44.6 12.4 
Reflexive 40.2 39.4 29.4 44.5 30.4 16.1 
General 
competence 
(М±m ) 

27.5±2.9 38.8±3.4 41.7±3.8 45.6±3.9 30.8±3.0 15.6±1.9 

5

E3S Web of Conferences 274, 09005 (2021) https://doi.org/10.1051/e3sconf/202127409005
STCCE – 2021



The results of the competence components were presented as an average value of general 
professional competence and compared the data in the groups obtained before and after the 
experiment for each level of professional competence. For each pair of compared groups 
(CG and EG) the Fisher's criterion was calculated, which allowed to assess the reliability of 
differences between them. The significance level of the empirical value of Fisher's criterion 
was determined by a special table. The greater the value of Fisher's criterion, the more 
likely it is that the differences in the compared attribute are reliable. The results are 
presented in Table 3 and Figure 2. 
Table 3. The result of comparison the professional competence of teachers EG (n=15) and KG (n=15) 
before and after the experiment, taking into account the Fisher criterion, %.  

Note: *– reliably at (P < 0.05); * *– reliably at (P<0.01). 

The data presented in Table 3 and Figure 2 show that before the experiment, there is no 
significant difference between the values obtained in the compared CG and EG in all levels 
of professional competence, Fisher's criterion for them is less than 0.1. This fact indicates 
the correctness of the choice of CG and EG in the preparatory stage of the experiment. 

The results of comparing the values obtained in CG and EG after the experiment 
indicate significant differences on each level of professional competence, which is 
confirmed by significant values of Fisher's Criterion. In particular, Fisher's Criterion for the 
level of high professional competence was 1.85; for the medium level it was 0.82; for the 
low level it was 2.75. 

At the same time, the percentage of teachers with «high» professional competence 
increased by 11.3 % in the EG in comparison with the CG; with the «medium» level it rose 
by 3.9 %. These changes occurred due to a decrease in the percentage of teachers with 
«low» professional competence level. In particular, after the experiment the percentage of 
teachers with «low» level of competence in the EG decreased by 14.8 % as compared to the 
CG. 

Thus, it was found that the professional competence level of teachers in the EG 
compared to the CG significantly increased by conducting training under the professional 
development programme, taking into account the proposed pedagogical model. 
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Fig. 2. Result of comparison of professional competence of teachers in the EG and CG before and 
after the experiment using Fisher's criterion, %. 

4 CONCLUSION 
As a result of the conducted research it was found out that in order to form effectively 
professional competence of teachers and coaches «standard» professional development 
programmes implemented at present in Kazan State University of Architecture and 
Engineering are not enough. When implementing professional development programmes it 
is necessary to have a special training technology, which is implemented in the developed 
pedagogical model of professional competence formation for teachers and trainers. In this 
model the process of professional competence formation of teachers is considered a 
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continuous educational stage, which includes the construction of interrelated blocks: 
objective, content, organizational and technological block; result of modelling with the 
levels of competence formation (high, medium, low) and pedagogical conditions of 
effective model functioning. 
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