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Abstract 

Purpose: To make a comparative analysis and evaluate the effectiveness of physical exercises in a technical university 
and departmental university of the Ministry of Internal Affairs of Russia. 

Material: The study involved male students (1 functional group of health) of the Irkutsk National Research Technical 

University (Russia, n = 1380) and cadets of the East Siberian Institute of the Ministry of Internal Affairs of 
Russia (Russia, n = 762). Cadets studied at 1, 2 and 3 courses. The characteristics of physical preparation and 
the functional condition of students and cadets were analyzed. 

Results: During the training period, most indicators of cadets’ physical preparation significantly exceed their values in 

students. This is due to the preliminary selection of candidates for training in educational institutions of the 
Ministry of Internal Affairs of Russia. It is also associated with a expressed training orientation of the process 
of physical preparation. The dynamics of the values of the indicators of the functional condition of the body 
of cadets is characterized by a high price of adaptation to physical activity. This can lead to the occurrence of 
pre-pathological conditions and pathological processes of the cardiovascular system. 

Conclusions: The dynamics of the values of indicators of physical preparation of students and cadets cannot be the only 

objective criterion for the effectiveness of the system of their physical education. For its full assessment, it is 
necessary to analyze the parameters of the functional condition of the body, characterizing the reaction to 
physical activity. Cadets have a great adaptation to physical activity. In this case, it cannot be concluded that 
the physical training of cadets is more effective. 
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Introduction 

An objective assessment of the pedagogical process 

effectiveness is a rather complex process. However, this 

is a necessary element of educational activity for the 

students’ training [1]. Currently, experts from different 

countries pay a lot of attention to assessing of students’ 

physical education process [2]. It is defined the necessity 

of solving this very important, ambiguous and problematic 

problem [3]. The authors emphasize the meaningful role 

of such an assessment as a tool for improving the success 

of achieving the training goal [4]. The presence of various 

functions of physical culture assessments [1] (formative 

and resulting) [5] is indicated in the publications of 

foreign experts. 

At the same time, a high level of physical health of   

a future specialist seems to be the most important factor 

[6]. It is health that ensures the success of subsequent 
 

 

 

 

 

professional activities of a specialist [7]. Therefore, the 

main purpose of physical education for students of higher 

educational institutions is to strengthen their physical 

health. This must be done regardless of the majority 

obtained and the particularities of the organization of the 

educational process at the university. 

For a long time, the effectiveness of physical exercises 

was determined by the dynamics of the level of students’ 

physical preparation. The reason for this was the leading 

role of physical labor in the production of material goods. 

At the turn of the 20th -21st centuries the situation has 

radically changed. The main type of professional work has 

become intellectual activity. It does not impose significant 

requirements on the level of specialists’ physical 

preparation. A serious consequence of this change was the 

increased role of hypodynamia. The hypodynamia and 

environmental degradation led to a decrease in the level 

of public health. 

In this regard, assessing the quality of students’ 

physical exercises only according to the physical 

preparation is not entirely correct. At the present time, 



 

 

 

 

it is necessary to analyze the dynamics of students’ 

physical preparation [8, 9] to assess the physical exercises 

effectiveness. It is necessary to use the characteristics of 

the students’ functional condition. 

The level of students’ physical health can be a full and 

objective criterion of the physical exercises effectiveness 

in various educational institutions. The level of physical 

health is assessed by the physical development of youth. 

It is also necessary to evaluate the functional condition of 

the body and the physical preparation of students. 

It should be noted that the indicators’ values of the 

human body functional condition are greatly influenced 

by the conditions of his life. This circumstance includes 

to cadets at educational institutions that train specialists to 

ensure law and order. This is due to the fact that students 

of these universities are engaged in intensive educational 

activities. They perform official functions that provide a 

great additional physical and psychological load on their 

body. 

The peculiarities of cadets’ of official functions 

performance should be considered to ensure the 

effectiveness of the physical preparation process. 

Moreover, it is known that a rationally organized physical 

activity provides an increase in the health reserves of 

cadets. This ensures the success of professional activities. 

One of the ways to increase the cadets’ physical exercises 

effectiveness is to individualize the training process. 

The reaction of the cardiovascular system reflects to 

a certain extent the features of the adaptation processes 

course in the human body to any stress factor. Including, 

when exposed to physical exercises, intense educational 

activities and other extracurricular factors [10, 11]. 

The purpose of the study is to give a comparative 

description and evaluate the physical exercises 

effectiveness in a technical university and departmental 

university of the Russian Ministry of Internal Affairs. 

 
Materials and methods 

Participants. The study was devoted to the level of 

physical preparation of male students of the Irkutsk 

National Research Technical University (IRNRTU, 

Russia). They belonged to the 1st functional group of 

health (n = 1380). The study involved cadets of the East 

Siberian Institute of the Ministry of Internal Affairs of 

Russia (ESI of MIA, Russia, n = 762). Cadets studied at 

1, 2 and 3 courses. 

The following control exercises were used to determine 

the level of physical preparation [6, 8]: 

- 100 m run (speed abilities); 

- shuttle run 10 x 5 m (coordination abilities); 

- pull-up bars (strength abilities); 

- Eurofit Sit Up Test for 30 s (speed-strength 

endurance); 

- Standing Long Jump Test (speed-strength abilities of 

leg muscles); 

- Seated Forward Bend (flexibility); 

- 1000 m run (total endurance). 

To assess the functional condition the following 

methods were used to study indicators of the cardiovascular 

system [8]: 

- heart rate (bpm); 

- blood pressure (mm Hg): systolic (SBP), diastolic 

(DBP), pulse (PP). 

The index of blood circulation efficiency (IBCE) was 

used [12] (formula 1): 

 
IBCE = PP / HR (c.u.) 

 
where, PP – pulse pressure; HR – heart rate. 

 
Pulse pressure is determined by the formula, it is the 

difference between systolic and diastolic blood pressure: 

 
PP = SBP - DBP. 

 
where, SBP – systolic blood pressure; DBP – diastolic 

blood pressure. 

 
The physiological meaning of IBCE indirectly 

characterizes the amount of blood in the human body in 

the result of one heart contraction. IBCE is significantly 

more accessible and simple to determine than the systolic 

discharge. 

Design of the study. The study was conducted during 

the educational process. Physical exercises were carried 

out according to the work programs of elective disciplines 

in physical education and sport (students) and the 

educational discipline “Physical Training” (cadets). The 

values of the studied indicators were determined twice    

a year (in September and May) during five academic 

semesters [13-16]. The conclusions were drawn based on 

the processing and analysis of the results. 

Statistical analysis. The statistical significance of the 

differences in the average values of the indicators was 

evaluated by parametric Student t-test (p <0.05). 

 
Results 

The dynamics of the indicators values of students’ 

and cadets’ physical preparation during their training are 

shown in table 1. 

In the course of studies in universities, there is a 

tendency to improve the physical preparation of students 

[15, 16] and cadets. Herein, this tendency is more 

expressed in cadets. This was especially expressed in the 

characteristics change of general endurance (1000 m run) 

(table 1) and flexibility (Seated Forward Bend) (table 1). 

In each semester, their values in cadets were significantly 

higher than in students (p <0.001). 

The indicator values of coordination abilities (shuttle 

run 10 x 5 m) (table 1) in cadets were significantly higher 

than in students in the 2nd, 4th , 5th semesters (p <0.05). 

In the test “100 m run” (table 1), the results in cadets 

were significantly higher than in students in the 3rd and 5th 

semesters (p <0.05). 

Characteristics of self-power abilities (Pull-Up Bars) 

(table 1) in cadets were significantly higher than in 

students in the 2nd and 5th semesters (p <0.05). 



 

 

 

 

 

Table 1. Characteristics of the students’ physical preparation (1) and cadets (2) in different semesters of study 
 

Indicator Values according to semesters 

Students (1) 1 semester 2 semester 3 semester 4 semester 5 semester 

(n = 1380) (n = 430) (n = 320) (n = 230) (n = 210) (n = 190) 

Cadets (2) 1 semester 2 semester 3 semester 4 semester 5 semester 

(n = 762) (n = 185) (n = 173) (n = 151) (n = 135) (n = 118) 

shuttle run 

10 х 5 m, s,  ± m (1) 16.63± 0.05 

 
16.46 ± 0.04 

 
16.11± 0.07 

 
16.09± 0.05 

 
15.99± 0.08 

(2) 16.26 ± 0.09 16.05±0.08 15.88±0.08 15.75±0.08 

16.55 ± 0.1     

р
1-2 

> 0.05 < 0.05 > 0.05 < 0.05 < 0.05 

100 m run, s,  ± m (1) 14.30 ± 0.05 14.12 ± 0.06 14.23± 0.07 13.81± 0.05 13.95± 0.06 

(2) 14.21 ± 0.06 14.08 ± 0.05 14.05± 0.04 13.81 ± 0.05 13.76± 0.06 

р
1-2 

> 0.05 > 0.05 < 0.05 > 0.05 < 0.05 

Pull-Up Bars, quantity of 
times, 

    

 ± m (1) 10.6 ± 0.2 10.5 ± 0.3 11.2 ± 0.4 12.3± 0.4 11.5 ± 0.4 
(2) 10.8 ± 0.3 11.3 ± 0.2 11.8 ± 0.2  12.7 ± 0.3 

   12.9 ± 0.3  

р
1-2 

> 0.05 < 0.05 > 0.05 > 0.05 < 0.05 

Eurofit Sit Up Test for 30 s,     

quantity of times,  ± m (1) 28.1 ± 0.2 28.6 ± 0.2 30.1 ± 0.3 30.1 ± 0.3 30.0 ± 0.3 
(2) 28.6 ± 0.2   28.6 ± 0.2 31.1 ± 0.3 

 28.6 ± 0.2 28.6 ± 0.2 29.1 ± 0.2  

 29.1 ± 0.2 29.1 ± 0.2 30.8 ± 0.2  

 29.1 ± 0.2 30.5 ± 0.3 30.8 ± 0.2  

 30.8 ± 0.2 30.8 ± 0.2 31.1 ± 0.3  

 31.1 ± 0.3 31.1 ± 0.3   

р
1-2 

> 0.05 > 0.05 > 0.05 > 0.05 < 0.05 

Standing Long Jump Test,     

cm,  ± m (1) 231 ± 1 231 ± 1 231 ± 1 233 ± 2 237± 1 
(2) 228 ± 1 233 ± 1 234 ± 2 237 ± 2 239 ± 2 

р
1-2 

> 0.05 > 0.05 > 0.05 > 0.05 > 0.05 

1000 run m, s,     

 ± m (1) 242 ± 1 239 ± 1 246 ± 2 235 ± 2 250 ± 2 

(2) 232 ± 1 221 ± 1 214 ± 1 208 ± 1 206 ± 2 

р
1-2 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

Seated Forward Bend, cm,     

± m (1) 9.2 ± 0.5 8.5 ± 0.6 9.2± 0.6 9.6 ± 0.7 11.3 ± 0.7 

(2) 13.4 ± 0.6 13.2 ± 0.7 13.4 ± 0.6 14.8 ± 0.5 14.7 ± 0.7 
  13.2 ± 0.7   

  14.7 ± 0.4   

  14.8 ± 0.5   

  14.7 ± 0.7   

р
1-2 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 



 

 

 

 

Table 2. Characteristics of the functional condition of students (1) and cadets (2) in different semesters of study 
 

Indicator Values according to semesters 

Student (1) (n=1242) 1 семестр 2 семестр 3 семестр 4 семестр 5 семестр 
 (n = 337) (n = 316) (n = 201) (n = 207) (n = 181) 

Cadets (2) 1 семестр 2семестр 3 семестр 4 семестр 5 семестр 

(n=652) (n = 150) (n = 136) (n = 130) (n = 124) (n = 112) 

HR, bpm, 

 ± m (1) 

 
75.2 ± 0.5 

 
76.8 ± 0.5 

 
77.9 ± 0.5 

 
79.1 ± 0.7 

 
78.6 ± 0.8 

(2) 74.8 ± 0.8 69.5 ± 1.1 70.2 ± 0.8 68.6 ± 1.0 69.5 ± 1.1 

р
1-2 

> 0.05 < 0.001 < 0.001 < 0.001 < 0.001 

SBP, mm Hg, 

 ± m (1) 

(2) 

130.7 ± 0.6 

133.4 ± 1.3 

134.7 ± 0.7 

126.5 ± 1.1 

134.8 ± 0.9 

125.5 ± 1.1 

137.8 ± 0.9 

128.6 ± 0.7 

137.2 ± 0.9 

127.8 ± 1.2 

р
1-2 

> 0.05 < 0.001 < 0.001 < 0.001 < 0.001 

DBP, mm Hg, 

 ± m 

70.1 ± 0.4 71.5 ± 0.5 70.9 ± 0.6 72.2 ± 0.5 72.6 ± 0.6 

84.4 ± 1.0 79.6 ± 0.9 80.4 ± 0.8 80.9 ± 0.4 77.5 ± 1.0 

р
1-2 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

PP, mm Hg, 

 ± m (1) 

(2) 

60.7 ± 0.6 

49.0 ± 1.2 

63.2 ± 0.7 

46.9 ± 1.1 

63.9 ± 0.9 

45.1 ± 1.0 

65.6 ± 0.8 

47.7 ± 0.6 

64.6 ± 0.9 

50.3 ± 1.1 

р
1-2 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

IBCE, c.u. 

 ± m (1) 

(2) 

0.82 ± 0.01 

0.66 ± 0.01 

0.83 ± 0.01 

0.67 ± 0.01 

0.83 ± 0.01 

0.64 ± 0.01 

0.85 ± 0.01 

0.70 ± 0.01 

0.83 ± 0.01 

0.72 ± 0.01 

р
1-2 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
 

 

The level of speed-strength endurance (Eurofit Sit Up 

Test for 30 s) (table 1) in cadets was significantly higher 

than in students in the 5th semester (p <0.05). 

In other cases, the differences in the indicators values 

characterizing the level of students’ and cadets’ physical 

preparation were not significant (p> 0.05). 

The dynamics of the indicators values of the students’ 

functional condition of IRNRTU and cadets of the ESI of 

MIA of Russia during their training are shown in Table 2. 

An analysis of the HR dynamics values (table 2) 

allowed finding out the following: 

- in the 1st semester, differences in the average HR in 

students and cadets were not significant (p> 0.05) at the 

level of physiological norm; 

- in the 2nd semester, the average HR in cadets 

decreased within the physiological norm and did not 

significantly change in the future. The average heart rate 

in students increased. Further the HR did not significantly 

change and remained also within the physiological norm. 

Analysis of the blood pressure values dynamics (table 

2) allowed finding out the following: 

- SBP value in students during the studied period 

tended to increase. At the same time, it is significantly 

decreased in cadets from the 1st to the 2nd semesters. A 

further change in SBP was not significant. The differences 

in SBP values in students and cadets in the 1st semester 

were not significant (p> 0.05), and in the 2nd - 5th semesters 

the differences were significant (p <0.001); 

- DBP value in cadets decreased significantly. Further 

until the 4th semester, its changes were not so significant. 

Only from the 4th to the 5th semesters DBP values 

decreased significant. At the same time, DBP value in 

cadets during the studied period significantly exceeded 

the same characteristics in students (p <0.001). 

- PP value in students from the 1st to the 4th semester 

tended to increase, and in the 5th semester it decreased. In 

cadets this characteristic from the 1st to the 3rd semester 

tended to decrease. Further it increased. At the same 

time, PP value in students significantly exceeded the 

same characteristic in cadets during the studied period (p 

<0.001). 

IBCE values (table 2) in students during the studied 

period ranged from 0.82 ± 0.01 c.u. up to 0.85 ± 0.01 c.u. 

The cadets showed a tendency to increase the value of this 

indicator. The exception was the 3rd semester, in which 

the average value of IBCE in cadets decreased to 0.64 ± 

0.01 c.u. 



 

 

 

 

 

Discussion. 

The dynamics of indicators determined in the study is 

associated with the following circumstances: 

• at the stage of admission to the educational institutions 

of the Ministry of Internal Affairs of Russia, applicants 

undergo a military medical commission and undergo 

physical training tests, which is combined with the 

results of other studies [17]; 

• physical training of cadets of the educational 

institutions of the Ministry of Internal Affairs of 

Russia has an applied character. It provides a larger, 

compared with students of a technical university, 

amount of physical activity with a training orientation 

[18]; 

• the system for assessing academic performance on 

the discipline “Physical Training” in students  of  

the University of the Ministry of Internal Affairs of 

Russia imposes significantly higher requirements on 

the level of physical preparation of students than to 

technical university students. 

The results of our study are coherent with the general 

statement that cadets’ physical preparation indicators 

significantly exceed the same values in students [1, 2].  

In particular, it concerns the characteristics of general 

endurance, flexibility, coordination, speed and self-power 

abilities [3, 4]. 

Studying the physical preparation process success of 

young people makes given study even more relevant and 

sought-after [3, 4]. In this case, the authors’ position is 

coherent with the opinion of foreign experts [1, 5, 19] in 

the context of increased motor activity and improving the 

functional condition characteristics [8, 9, 20, 21]; more 

successful future professional activities of students [6, 

7]. The results of our study and other specialists indicate 

the need for changes in physical education curricula for 

modern young people [10, 11] 

Improving the physical education of young people in 

higher educational institutions is aimed at increasing the 

level of their physical preparation [5, 13]. Therefore, this 

study does not conflict with general trends in the physical 

education of students [14, 15, 16]. 

The results of our study and a comparative analysis of 

given indicators complete other studies [17, 18, 22, 23]. 

They also reveal the reasons that the physical preparation 

level of cadets exceeds the same characteristics in 

students. One of the factors for improving the cadets’ 

physical preparation is the fact that many of them are 

engaged in martial arts. 

During the period of study at the university, heart  

rate values in cadets (except the 1st semester) were 

significantly lower than in students (p <0.001). The 

students’ heart rate was a little bit increased but within 

the physiological norm. The blood pressure changes were 

characterized by the following features: 

• SBP in cadets was significantly lower than in students 

(p <0.001) during the study period (except for the first 

semester). Students’ SBP during the studied period 

tended to increase; 

• DBP in cadets during the studied period significantly 

exceeded the same values in students (p <0.001); 

• PP in students during the studied period significantly 

exceeded the same characteristics in cadets (p 

<0.001). 

The values of IBCE in students significantly exceeded 

the same values in cadets (p <0.001) during the studied 

period. Deviations of IBCE from normal values in  

cadets are more expressed than in students [10,  12].  

This is since cadets showed an increase in diastolic  

blood pressure during the studied period compared to 

students. This characterizes an increase in the tone of  

the sympathoadrenal system. This increase in diastolic 

pressure in cadets is associated with high physical activity. 

This affects the adaptive capabilities of the cadets’ bodies. 

This is accompanied by a constant lack of full recovery 

and chronic stress. The authors of the article and other 

experts presuppose that diastolic hypertension can cause 

pre-pathological conditions and pathological changes in 

the body of cadets. This can lead to the progression of 

cardiovascular system diseases in cadets [12, 18]. 

 
Conclusions 

The study of the physical preparation indicators 

dynamics  and   functional   condition   of   students   of  

a technical university and cadets of a departmental 

university of the Ministry of Internal Affairs of Russia 

showed that the  physical training system of  cadets of    

a departmental university of the Ministry of Internal 

Affairs of Russia provides a higher increase in physical 

preparation compared to students of a technical 

university. Physical activity in cadets is not equal to the 

adaptive capabilities of their bodies. This can further 

lead to negative consequences for their health condition. 

This circumstance does not allow the evaluation of the 

physical exercise system of cadets from the departmental 

university of the Ministry of Internal Affairs of Russia  

as more effective than the similar system of a technical 

university. Besides, it promotes the further study of the 

problem of effective assessment of the physical education 

system of various categories of students. 
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