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Abstract  The article is devoted to the research of the 

influence of crossfit classes, as one of the types of modern 

sports technologies, upon the development of physical 

qualities of the cadets. Crossfit is quite popular in all over 

the world and effectively promotes the development of all 

physical qualities of a human being. The main purpose of 

crossfit training is to improve physical fitness and 

functionality of the cardiorespiratory system. The research 

was conducted at the Academy of the State Penitentiary 

Service of Ukraine (Chernihiv) in 2019-2020. The research 

involved 60 cadets of the academy. Two groups were 

formed: experimental (EG, n = 26), the cadets of which 

were involved into crossfit academy classes (3 times a 

week), and control (CG, n = 34), the cadets of which were 

trained according to the current system of physical training 

at the academy. The research of the cadets’ physical 

qualities development was carried out in the following 

exercises: horizontal bar chin-ups, horizontal bar 

hip-swing-ups, horizontal bar breast-ups, parallel bar 

dip-ups, 100-meter race, 3000-meter race. It was 

established that conducting classes with the use of sets of 

physical exercises according to “Crossfit” system helped to 

improve the level of physical fitness of the cadets who 

attended the classes of the academy. The results of the 

senior year cadets from the EG were significantly (p < 0.05 

- 0.001) better than in the CG for all researched exercises. 

The greatest effect of crossfit training was found in the 

indicators of strength and endurance development of the 

cadets of the EG. This suggests that the high level of 

physical qualities development of the cadets i.e. future 

specialists of the State Penitentiary Service of Ukraine will 

improve the efficiency of performance of duties and 

functions during their future service and professional 

activities. 

Keywords  Physical Qualities, Crossfit, Penitentiary 

Service, Cadets 

 

1. Introduction 

The present stage of national development in 

pedagogical theory and practice makes provision for 

modernization and designing of new educational, sports 

and health-improving technologies for the purpose of the 

maximum use of physical education great potential. In this 

regard, as well as due to the change of political and 

military environment in the country, the role of physical 

training in the Armed Forces of Ukraine, law enforcement 

agencies and other uniformed services of Ukraine [1-6] 

including the State Penitentiary Service of Ukraine as an 

integral structural element has significantly increased. 

The analysis of international and national experience on 

the specifics of the professional activities of penitentiary 

service specialists showed that it has a multi-faceted 
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nature, characterized by daily irregularities. These 

specialists have to perform duty assignments in various 

extreme, climatic and geographical conditions, which 

complicates the performance of their assigned difficult 

functions: supervision and protection of convicts, work on 

their rehabilitation etc. 

It is important to note that the professional activities of 

penitentiary specialists are daily associated with a high 

risk to life and health, the need for constant 

communication with people who have problems with 

upbringing and human decency, they require constant 

psychological concentration and vigilance. This leads to 

emotional exhaustion of the staff, disorders of their health, 

both physical and mental. In addition to the risk of 

violence on the part of convicts, their relatives and friends, 

there is an increased risk of infection with various 

diseases for staff [7, 8]. All this requires a high level of 

development of all physical qualities of penitentiary 

service specialists and, first of all, their strength qualities 

and endurance. 

Crossfit is one of the types of modern sports and 

health-improving technologies, which is quite popular in 

the United States, countries of the European Union and 

effectively promotes the development of all physical 

qualities of a human being [9, 10]. According to many 

scientists [11, 12], crossfit is a system of training that is 

characterized by high intensity and constant change of 

exercises. The main purpose of crossfit training is to 

improve physical fitness, the work of the cardiovascular 

and respiratory systems, to teach the body to quickly adapt 

to changing loads. Harmony of physical development, 

versatile physical training, the ability to perform any task 

as effectively as possible are the ideology of life in the 

21st century, in which crossfit occupies a significant 

place. 

Studies by many scientists [9-14], which had been 

focused on the impact of crossfit training on the level of 

physical fitness and functionality in those who engage in 

this modern type of training and, in particular, on the 

performance of military and police, show a significant 

effect of crossfit on the development of all physical 

qualities. The main emphasis is made on their strength and 

endurance. Scientists have noted the improvement of such 

functional indicators in those who are engaged in crossfit, 

such as: heart rate, vital capacity of the lungs, the duration 

of the recovery process, maximum oxygen consumption, 

physical performance and many others. Moreover, in the 

studies of V. Yahodzinskyi et al. a close relationship was 

found between the indicators of the development of 

physical qualities in the troops of airborne assault troops 

trained under the crossfit system, and the results of their 

compliance with the standards of combat and training, as 

well as the effectiveness of combat missions [14]. 

The analysis of the literature has shown that a fair 

number of researches [10-15] have been conducted on the 

use of crossfit to improve the physical fitness of various 

segments of the population in many countries, but the 

issue of physical qualities development among 

penitentiary service personnel to improve their 

performance is considered for the first time. This confirms 

the timely character of our research. 

1.1. The Aim 

The aim of the article is to study the influence of 

crossfit classes upon development of the primary physical 

qualities of cadets i.e. future specialists of the State 

Penitentiary Service of Ukraine. 

2. Materials and Methods 

2.1. Materials 

The research was conducted at the Academy of the 

State Penitentiary Service of Ukraine (Chernihiv) in 

2017-2020. The research involved 60 male cadets of the 

academy. Two groups were formed: experimental (EG, n 

= 26) the cadets of which were involved into crossfit 

academy classes (3 times a week), and control (CG, n = 

34) the cadets of which were trained according to the 

current system of physical training at the academy. 

The study involved only male cadets aged 18 to 23 

years, who studied in the 1st - 4th year at the academy. 

The experiment lasted 4 years. At the beginning of the 

study, cadets of EG and CG had significantly the same 

(p˃0.05) level of physical fitness. There was no special 

selection based on the indicators of physical fitness of 

cadets for EG. EG was formed at the beginning of the 1st 

year of training and included cadets who expressed a 

desire to train crossfit in the hours of sports and mass 

work, which is held at the academy according to the daily 

routine three times a week for 1 hour each.  

Thus, cadets of EG and CG had the same number of 

hours of physical training per week: 4 hours (2 classes of 

2 hours) – physical education classes, 3 hours (3 classes of 

1 hour) – sports and mass work, 3 hours (6 days for 30 

minutes) – morning exercise. The only difference was that 

the cadets of EG in the hours of sports and mass work 

were engaged in crossfit under the guidance of a crossfit 

instructor, and the cadets of CG were engaged in the 

existing options for sports and mass work in the academy 

(short distance running, long distance running in 

gymnastics) under the guidance of instructors of the 

Department of Physical Education and unit commanders. 

EG cadets did not take part in crossfit competitions. 

In general, the study was conducted in accordance with 

the research plan of the Department of Physical Education 

of the Academy of the State Penitentiary Service. The 

main purpose of the study was to find modern, simple, 

affordable popular means of physical education to 

increase the level of physical fitness of future specialists 
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of the State Penitentiary Service of Ukraine, improve their 

functional condition, health and the effectiveness of future 

professional activities in this case, one of the conditions 

for choosing the means of physical education was to 

obtain the maximum training effect in the shortest 

possible time. In addition, it was important to minimize 

the separation of cadets from the educational process. 

Therefore, based on the research of many scientists, the 

author’s team within the research work of the Department 

of Physical Education of the Academy substantiated and 

developed a program of crossfit classes with EG cadets 

under the guidance of a crossfit instructor in the agenda of 

the academy – during sports and mass work. The program 

included training stages (depending on the training 

courses), means and modes of dosage of physical activity 

during crossfit classes. The essence of our program is to 

perform simple and affordable high-intensity exercises for 

cadets to develop different muscle groups, mainly by 

circular training. The main positive features of crossfit are 

its versatility, accessibility for cadets with different levels 

of physical fitness, ease of exercise (most exercises were 

performed with their own body weight), variability in the 

combination of exercises, mainly strength, the possibility 

of use in time and space. 

2.2. Methods 

Research methods included theoretical analysis and 

generalization of literature sources, pedagogical 

observation, testing, methods of mathematical statistics.  

Theoretical analysis and generalization of literature 

sources was used to study the results of scientific research 

of many scientists on the topic of our article and to 

compare our results with the conclusions of other experts 

in this field. We have processed 33 literature sources, 

including journals that are part of the scientometric 

databases Scopus, PubMed, Web of Science and others. 

Pedagogical observation was used to assess the 

correctness of crossfit classes with EG cadets during 

sports and mass work, the rationality of dosing exercise, 

the quality of exercise techniques, as well as compliance 

with all necessary conditions and procedures for testing 

cadets of EG and CG when testing their level of physical 

fitness. 

The testing of the cadets’ physical qualities 

development was carried out in the following exercises: 

horizontal bar chin-ups, horizontal bar hip-swing-ups, 

horizontal bar breast-ups, parallel bar dip-ups, 100-meter 

race, 3000-meter race. 

Considering Horizontal bar chin-ups, it should be 

mentioned that this exercise is designed to test the level of 

development of cadets’ strength qualities. Preparatory 

position: over-grip hanging on straight arms with straight 

head and joined legs (or crossed legs). Bending your arms, 

lift your body in one motion to the position of the “chin 

above the horizontal bar”. Lower to the preparatory 

position without swaying. It is forbidden: to take the legs 

back in the preparatory position, to perform swinging and 

jerky movements of the torso and legs, to bend the legs at 

the knees. A slight slow deviation of the straight legs 

forward and the body from a stationary position is allowed. 

The score is announced after fixing in the preparatory 

position for at least 1 second and is a permission to 

continue the exercise. 

As for Horizontal bar hip-swing-ups, we state that this 

exercise is designed to test the level of development of 

cadets’ strength qualities. Preparatory position: over-grip 

hanging on straight arms with joined legs. Pulling up 

without jerks and swinging movements, simultaneously 

raise the legs to the horizontal bar, and turning around it, 

achieve straight-arms support with straight body and 

straight head, joined legs, and spread out forefoot. The 

straight-arms support is fixed until the announcement of 

the score. Lower to the preparatory position by rolling 

forward on straight-arms. It is forbidden to hold onto to 

the horizontal bar with the chin. It is allowed to bend the 

legs at the knees. 

Regarding Horizontal bar breast-ups, it should be 

emphasized that this exercise is designed to test the level 

of development of cadets’ strength qualities. Preparatory 

position: over-grip hanging on straight arms with freestyle 

legs. Pulling up, move one bent arm to support, then the 

other, fully extending the arms, reach straight-arms 

support with straight body and straight head, and joined 

legs. The straight-arms support is fixed until the 

announcement of the score. Lower to the preparatory 

position by vertical technique on straight arms. It is 

forbidden to put shoulders and forearms on the horizontal 

bar. It is allowed to deviate the body from a stationary 

position and perform the exercise by achieving 

straight-arms support. 

The exercise of Parallel bar dip-ups is designed to test 

the level of development of cadets’ strength qualities. 

Preparatory position: straight-arms support on parallel 

bars with straight body. Bending the arms, lower the 

straight body into bent-arms support, stretching the arms, 

return to the preparatory position. The score is announced 

after the preparatory position fixing and is a permission to 

continue the exercise. It is forbidden to throw the calves 

back and bend the legs at the knees. It is allowed to 

deviate the body from a stationary position. 

Concerning 100-meter race, we affirm that this exercise 

is designed to test the level of development of cadets’ 

speed characteristics and is performed from a high start on 

a cinder track or level ground with any surface. 

In its turn 3000-meter race is designed to test the level 

of development of cadets’ endurance and takes place at 

the stadium or any level terrain from a side-by-side or 

staggered start. Start and finish are equipped in one place. 

Assessing of the physical exercises was carried out in 

accordance with the Regulations on the Organization of 

Professional Training of Junior Enlisted and Command 

Staff of the State Penitentiary Service of Ukraine by the 

instructors of the Department of Physical Training of the 
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Academy. 

The methods of mathematical statistics were applied to 

correctly process the data and identify the difference 

between the researched indicators. The results were 

reported as Mean ± SD. The authenticity of the difference 

between the indicators was determined with the help of 

Student’s t-test. The statistical significance for all 

statistical tests was set at p <0.05. All statistical analyzes 

were performed with the SPSS software, version 21, 

adapted to medical and biological researches. 

2.3. Ethical Approval 

The procedure for organizing the research, the stages, 

the venue, and the permission for the involvement of the 

cadets in the pedagogical experiment were previously 

agreed with the Committee on Compliance with 

Academic Integrity and Ethics of the Academy of the 

State Penitentiary Service of Ukraine. The Committee 

consisted of the leading scientists from the number of 

scientific and pedagogical staff of specialized departments, 

officers of organization and coordination of educational 

process unit, the specialists of the intellectual property 

group, and the speaker of the Parliament of cadet 

self-government. The prior consented to participate in the 

experiment was obtained from all the participants. 

3. Results 

Table 1.  The level and dynamics of the cadets’ strength qualities 
development in the EG and CG in the process of their training (Mean ± 
SD, times) 

Year of 

training 
EG (n = 26) CG (n = 34) 

Reliability of 

deviation 

t p 

Horizontal bar chin-ups 

1st 11.5±0.89 11.6±0.96 0.08 р>0.05 

2nd  16.2±0.82 13.1±0.92 2,52 р<0.05 

3rd 18.7±0.75 14.9±0.87 3.31 р<0.01 

4th  21.6±0.71 16.1±0.83 5.04 р<0.001 

Horizontal bar hip-swing-ups 

1st 5.0±0.77 4.8±0.81 0.18 р>0.05 

2nd  10.4±0.75 7.1±0.83 2.95 р<0.05 

3rd 13.8±0.72 9.7±0.84 3.71 р<0.001 

4th  15.9±0.69 11.5±0.82 4.11 р<0.001 

Horizontal bar breast-ups 

1st 3.9±0.67 3.6±0.69 0.31 р>0.05 

2nd  7.4±0.65 5.5±0.64 2.08 р<0.05 

3rd 9.9±0.64 6.1±0.67 4.10 р<0.001 

4th  11.7±0.59 7.6±0.68 4.55 р<0.001 

Parallel bar dip-ups 

1st 12.6±1.21 12.1±1.27 0.29 р>0.05 

2nd  19.5±1.17 16.8±1.22 1.60 р>0.05 

3rd 27.1±1.09 20.9±1.19 3.84 р<0.01 

4th  36.6±1.04 27.9±1.21 5.45 р<0.001 

Legend: Mean – arithmetical average; SD – standard deviation; t – value 
of t-test, p – significance of difference between the indicators of the EG 
and CG 

The analysis of the results of horizontal bar chin-ups 

showed that the indicators of the 1st year cadets both of 

the EG and CG did not differ significantly (p ˃0.05) 

(Table 1). The EG cadets’ results of the 2nd year of 

training were significantly better than in the CG by 3.1 

times (p <0.05), during the 3rd year of training – by 3.8 

times (p <0.01), and during the 4th year of training – by 

5.5 times (p <0.001). The results in this exercise in both 

groups increased significantly during the period of 

training at the academy: in the CG – by 4.5 times (p 

<0.01), and in the EG – by 10.1 times (p <0.001), which 

indicates a significant advantage of crossfit classes 

compared to the current system of physical training at the 

academy. 

We can observe a similar trend in the horizontal bar 

hip-swing-ups: the results of the 1st year cadets both of 

the EG and CG did not differ significantly (p ˃0.05), and 

the future years cadets, who were engaged in crossfit 

show a significantly higher level of strength development. 

The difference between the indicators of the EG and CG 

cadets is 3.3 times during the 2nd year of training, 4.1 

times during the 3rd year of training, 4.4 times during the 

4th year of training (p <0.05-0.001). The cadets’ dynamics 

analysis in the horizontal bar hip-swing-ups during their 

period of study at the academy showed that the results 

increased significantly in both study groups (p <0.001). 

However, the difference between the indicators of the 4th 

and the 1st years of training in the CG is 6.7 times, and it 

is 10.9 times in the EG, which confirms the positive effect 

of crossfit training to improve the State Penitentiary 

Service of Ukraine future specialists’ strength qualities. 

The same trend of results was preserved as in previous 

strength exercises in respect of the horizontal bar 

breast-ups – the 2nd year cadets revealed a significant 

difference between the results of the EG and CG (1.9 

times (p <0.05)). The difference increased by 3.8 times (p 

<0.001), during the 3rd year of training and up to 4.1 

times (p <0.001) during the 4th year of their education. At 

the same time, during the research period, the results of 

the horizontal bar breast-ups in both groups significantly 

improved (p <0.001), but a more pronounced positive 

effect was revealed in the EG. 

The analysis of the results of the EG and CG cadets 

while doing parallel bar dip-ups showed that starting from 

the 3rd year of training the strength indicators of the 

cadets who were engaged in the crossfit section are 

significantly better than the cadets who were engaged in 

the current system of physical training. Thus, the 3rd year 

cadets of the EG showed the results better than in the CG 

by 6.2 times (p <0.01), and the 4th year cadets’ results 

were 8.7 times higher (p <0.001). During the research 

period, the results in doing parallel bar dip-ups of the 

cadets representing both groups significantly (p <0.001) 

improved, but the difference in the CG cadets of the 4th 

and 1st year of training is 15.8 times, and in totals 24 

times difference in the EG. This convincingly 
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demonstrates the positive impact of crossfit classes upon 

the development of the cadets’ strength qualities. 

The analysis of the results of the 100-meter race 

showed that the results of the 1st year cadets of both 

researched groups did not differ significantly (p >0.05) 

(Table 2). The indicators of the development of speed 

qualities of the EG and CG cadets during the 2nd and 3rd 

years of training improved compared to the 1st year of 

training, but did not differ significantly (p >0.05). The 

results of the 4th year cadets who trained in the crossfit 

academy classes were significantly better than in the 

group of cadets who received training under the current 

system of physical training by 0.3 seconds (p <0.05). This 

indicates the positive impact of crossfit training upon not 

only the cadets’ strength qualities, but also their speed 

characteristics. The analysis of the dynamics of the cadets’ 

speed qualities during the training period showed that the 

results of the 100-meter race improved significantly in 

both study groups – the 4th year cadets showed the best 

results. However, if the difference between the indicators 

of the 4th and the 1st year cadets in the CG is 0.7 seconds 

(p <0.001), then it is 0.9 seconds in the EG (p <0.001), 

which indicates a more pronounced effect of crossfit 

training, compared with the current system of physical 

training for the development of speed qualities of the 

penitentiary service future specialists. 

Table 2.  The level and dynamics of the cadets’ speed qualities and 
endurance development in the EG and CG in the process of their training 
(Mean ± SD, seconds) 

Year of 

training 
EG (n = 26) CG (n = 34) 

Reliability of 

deviation 

t p 

100-meter race 

1st 14.5±0.12 14.6±0.13 0.57 р>0.05 

2nd  14.2±0.11 14.3±0.12 0.61 р>0.05 

3rd 13.9±0.10 14.1±0.11 1.35 р>0.05 

4th  13.6±0.09 13.9±0.11 2.11 р<0.05 

3000-meter race 

1st 785.2±8.84 782.9±8.27 0.19 р>0.05 

2nd  761.1±8.61 771.4±8.09 0.70 р>0.05 

3rd 731.4±8.27 754.2±7.98 1.99 р>0.05 

4th  717.3±8.05 742.1±7.93 2.15 р<0.05 

Legend: Mean – arithmetical average; SD – standard deviation; t – value 
of t-test, p – significance of difference between the indicators of the EG 
and CG 

The research of the results of the 3000-meter race 

shows that the indicators of the 1st year cadets of both EG 

and CG did not differ significantly (p >0.05) (Table 2). 

Despite the fact that the 2nd and 3rd year cadets’ level of 

endurance development who practiced crossfit is better, 

compared to the results of the cadets who accomplished 

the current system of physical training, by 10.3 seconds 

and 22.8 seconds, respectively, but no significant 

difference between the average results of the studied 

groups was detected (p >0.05). The 4th year cadets of the 

EG showed significantly better results in the 3000-meter 

race (11 min 57 seconds) than the cadets of the CG (12 

min 22 seconds) by 24.8 seconds (p <0.05). The cadets’ 

results in the 3000-meter race of both groups improved 

significantly (p <0.001) during the process of education at 

the academy: in the CG – by 40.8 seconds, and in the EG 

– by 1 min 08 seconds. This once again confirms the 

positive impact of crossfit classes upon the development 

of all physical qualities of the cadets and their level of 

endurance in particular. 

Thus, conducting classes by means of crossfit helped to 

improve the cadets’ level of physical fitness. The results 

of the senior year cadets of the EG were significantly (p 

<0.05-0.001) better than those of the CG in all tests. This 

confirms one of the main advantages of crossfit i.e. its 

versatility in the development of all physical qualities of 

the cadets, and indicates the positive impact of crossfit 

classes upon the formation of comprehensive physical 

fitness of future penitentiary specialists for their service 

and professional activities. 

4. Discussion 

Despite the complexity and variety of loads in crossfit, 

experts [16, 17] note that this type of fitness is becoming 

increasingly popular among fans of sports and healthy 

lifestyles. According to scientists [9, 18, 19], the main 

idea of crossfit is the functional orientation of training and, 

as a consequence, their maximum diversity. Any 

serviceman or law enforcement officer feeling inclined to 

the training can use crossfit regardless of the level of 

initial training, age, gender [14, 20]. A positive 

characteristic of crossfit is its versatility, which indicates 

that, unlike other sports, this type of training is best suited 

to real life situations, any type of professional and service 

activities [19]. Scientists [12, 15] claim that crossfit is also 

an effective training tool for achieving high results in 

many sports. 

The use of crossfit as a means of physical training of 

servicemen and law enforcement officers has been studied 

in scientific papers [9, 16]. Thus, scientists, emphasizing 

the need to increase the level of enrollees’ physical 

qualities development who desire to enter higher military 

educational institutions, substantiated the curriculum to 

improve the cadets’ physical fitness by means of crossfit 

at the stage of initial education. The scientists believe that 

the introduction of crossfit in training, sporting and mass 

participation events of the cadets in the period of their 

initial training will contribute to the comprehensive 

development of motor skills of the cadets and prepare 

them for unexpected versatile loads that arise in the 

process of training and combat activities [16]. The authors 

in their work [21] developed a technique of forming 

professionally important qualities and competencies of 
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patrol police officers using crossfit means and proved its 

effectiveness. 

The scientists [20] developed a system of crossfit 

competitions in order to stimulate physical culture and 

health-improving activities of the cadets of the Ministry of 

Internal Affairs of Ukraine and to form motivation for 

their regular physical training. The essence of the 

competition was that the cadets had to perform as many 

repetitions as possible for a certain fixed time. According 

to the results of a number of competitions, the scientists 

note some positive changes: the competition contributed 

to the development of strength, endurance and other 

physical qualities of the cadets (versatility of crossfit); 

more than 1000 kcal is burned during one 

training-competition, which contributes to the weight loss 

of overweight cadets. In addition, crossfit requires 

cooperation in a team, creating a competitive spirit within 

the unit, which motivates regular physical exercises. 

Our results support the conclusions of many scientists 

[22-33] as to the positive impact of crossfit training upon 

the physical fitness of law enforcement officers and 

servicemen. In addition, the results of our research have 

significantly expanded the idea of the use of crossfit, as 

one of the types of modern sports and health-improving 

technologies, in the physical training of future specialists 

of the State Penitentiary Service of Ukraine. 

5. Conclusions 

Conducting training sessions based on crossfit helped to 

improve the level of physical fitness of the cadets who 

attended the classes of the academy. The results of the 

senior year cadets from the EG were significantly (p 

<0.05-0.001) better than in the CG in all researched 

exercises. 

The greatest effect of crossfit training was found in the 

indicators of strength development and endurance of the 

cadets of the EG. Thus, the results of the 4th year cadets 

of the EG in horizontal bar chin-ups are significantly 

better than in the CG by 5.5 times; in the horizontal bar 

hip-swing-ups – by 4.4 times; in the horizontal bar 

breast-ups – by 4.1 times; in the parallel bar dip-ups – by 

8.7 times; in the 3000-meter race – by 24.8 seconds. This 

will help to improve the efficiency of performance of 

duties by future specialists of the State Penitentiary 

Service of Ukraine. 
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