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Abstracts 

The aim of this study was to assess the effectiveness of a CrossFit exercises over a period of 8 weeks in a group of 

high school students during their physical education sessions at the school and to mitigate the deficits in fitness caused 

by COVID-19 prevention measures. Stuff and Research Methods. 94 students aged 16–17 years were randomly 

allocated into an included 46 students (2
nd

 level: 12 male and 11 female students; 3
rd

 level: 12 male and 11 female 

students) and 1 control group included 48 students (2
nd

 level: 13 male 11 female students; 3
rd

 level: 13 male and 

12 female students of experimental group (EG) that performed the 8 weeks CrossFit. During the study, students in the 

control group (CG) were based only on the general physical education and sports program for high school students in 

secondary school. Physical fitness tests were done: lifting straight legs in height (number times); running on the spot 

with an intensity of 70 % of the maximum to severe fatigue (c); shuttle run 4×  m (with); 60 m run (s) and cross twine 

(cm). Results of the Research. Our conducted research shows the positive influence of the CrossFit. There are a 

considering changes, development of the maximum dynamic force endurance, speed abilities, flexibility and mobility in 

the hip joints of the main groups, In the age aspect, there is mainly the improvement in results with age, both in the 

main and control groups (p>0,05). Conclusions. The study achieved a significant improvement in the physical 

condition of the students, also allows to talk about the effectiveness of training, built on the basis of a motivated choice 

of the target CrossFit high school program. 

Key words: physical fitness, CrossFit, high school, program. 

 

Hamzaoui Hakim, Mime Mokhtar, Benchehida Abdelkader, Cherara Lalia. Ефективний вплив вправ 

CrossFit на рівень фізичної підготовленості алжирських старшокласників. Мета. Мета дослідження – 

оцінити ефективність вправ CrossFit протягом восьми тижнів у групі старшокласників під час їх фізкультурних 

занять у школі та зменшити недоліки у фізичній формі, викликані заходами профілактики COVID-19. Мате-

ріал і методи: 94 учні віком (16–17) років були випадковим чином розподілені на 46 учнів експериментальної 

групи (2-й рівень – 12 чоловіків, 11 жінок; 3-й рівень – 12 чоловіків, 11 жінок) та контрольну групу – 48 учнів 

(2-й рівень – 13 чоловіків, 11 жінок; 3-й рівень – 13 чоловіків, 12 жінок. Експериментальна група (ЕГ) викону-

вала 8-тижневі вправи CrossFit. Під час дослідження учні контрольної групи (КГ) займалися лише за загальною 

фізкультурно-спортивною програмою для старшокласників загальноосвітньої школи. Проведено випробування 

фізичної підготовленості: підйом прямих ніг у висоту (кількість разів); біг по прямій з інтенсивністю 70 % від 

максимальної до сильної втоми (с); «Човниковий» біг 4 × 9 м (з); 60 м біг (с) і поперечний шпагат (см). Резуль-

тати. Проведені нами дослідження показують позитивний вплив CrossFit. Відзначаються значущі зміни, 

розвиток максимальної динамічної силової витривалості, швидкісних здібностей, гнучкості та рухливості в 

тазостегнових суглобах в обох групах. У віковому аспекті простежено переважно покращення результатів із 

віком як в основній, так і контрольній групі (p>0,05). Висновок. Дослідження досягло значного поліпшення 

фізичного стану учнів, також дає підставу говорити про ефективність навчання, побудованого на основі 

мотивованого вибору цільової програми середньої школи CrossFit.  

Ключові слова: фізична підготовка, кросфіт, середня школа, програма. 
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исследования – оценить эффективность упражнений CrossFit в течение восьми недель в группе старшекласс-

ников во время их физкультурных занятий в школе и уменьшить недостатки в физической форме, вызванные 

мерами профилактики COVID-19. Материал и методы. 94 ученика в возрасте (16–17) лет были случайным 

образом распределены на 46 учеников экспериментальной группы (2-й уровень – 12 мужчин, 11 женщин;         

3-й уровень – 12 мужчин, 11 женщин) и контрольную группу – 48 учащихся (2-й урівень – 13 мужчин, 

11 женщин; 3-й урівень – 13 мужчин, 12 женщин. Экспериментальная группа (ЭГ) выполняла 8-недельные 

упражнения CrossFit. Во время исследования учащиеся контрольной группы (КГ) занимались только по общей 

физкультурно-спортивной программе для старшеклассников общеобразовательной школы. Проводились 

испытания физической подготовленности: подъем прямых ног в высоту (количество раз), бег по прямой с 

интенсивностью 70 % от максимальной до сильной усталости (с); 60 м бег (с) и поперечный шпагат (см). 

Результаты. Проведенные нами исследования показывают положительное влияние CrossFit в 2-х группах. В 

возрастном аспекте наблюдается преимущественно улучшение результатов с возрастом как в основной, так и в 

контрольной группе (p>0,05). Выводы. Исследование достигло значительного улучшения физического 

состояния учащихся и позволяет говорить об эффективности обучения, построенного на основе мотивирован-

ного выбора целевой программы средней школы CrossFit. 

Ключевые слова: физическая подготовка, кроссфит, средняя школа, программа. 

 

Introduction. To date, there is a problem of decline level of physical fitness, and as a consequence of 

health student youth. A number of leading experts [1] note that according to statistics, almost 60 % high 

school children have health problems and low levels of physical fitness. The main reasons for this problem 

are the features of education in the modern school [2], the growth of educational information, the 

intensification of material, modernization and complication of educational programs [3]. All this leads to an 

increase in mental load and a decrease in motor activity of children [4]. Exercise is an effective means of 

compensating for the deficit of motor activity of the modern student [5; 6]. However, according to the results 

of a number of authors [7; 8], currently operating lessons are ineffective, monotonous, do not sufficiently 

stimulate students to physical culture and sports activities. Therefore, this problem requires the search for 

new interesting forms, innovative means, methods and principles of system improvement physical education, 

increasing the volume and diversification of types of motor activity [9; 10]. A number of scientists pay 

considerable attention to the issue optimization of the content of physical education lessons [11]. Numerous 

studies have identified the positive effects of various types of motor activities for the physical fitness of 

students of different ages [12; 13]. Thus, Vlasova (2017) found an improvement in the level of physical 

fitness of junior schoolchildren under the influence of fitball-aerobics; Krivoruchko (2018) established a 

positive dynamics of indicators of the level of speed development under the influence cheerleading exercises 

for schoolchildren of 5th-6th grades; [15; 16] found that under the influence of athletic gymnastics classes is 

reflected the tendency to improve the data of physical fitness in high school students. It should be noted, that 

the analysis of literature sources showed the absence of scientific works that would raise the question of the 

impact of CrossFit exercises to the level of physical fitness of high school students. Thus, the above indicates 

relevance and feasibility of the study. The purpose of the study is to determine the degree of change in the 

level of physical fitness of high school students the influence of CrossFit exercises. Connection of work with 

scientific programs, plans, topics.  

Materials and Methods. Participants. The study was conducted on the basis of general physical 

education and sports program during 2020–2021. study comprised 94 subjects’ students aged (16–17) years, 

of which experimental groups included 46 students (2
nd

 level: 12 men 11 women; 3
rd

 level: 12 men 

11 women)  and 1 control group included 48 students (2
nd

 level: 13 men 11 women; 3
rd

 level: 13 men 

12 women. All students who participated in the study were practically healthy and under the supervision of 

school doctor. During the study, students in the control groups were based only on the general physical 

education and sports program for high school students in secondary school [17], and the educational process 

on physical education of experimental groups was designed with a variable module developed by us 

«CrossFit school challenge». 

The CrossFit classes were held twice per week according to the school schedule. To the content of 

which included theoretical information, special physical training push (elements of gymnastics, athletics and 

weightlifting, general developmental exercises) and special training exercise [18] (specially selected CrossFit 

exercises: «Burpee», «Box Jump», «Farmer's Walk», «Good morning», (Bear crawl», «Floor wipers», 

«Burpee bench jump», etc.) [11]. At the end of studying the section «CrossFit» students performed a set of 

exercises in the same conditions, which was formed of special and technical elements of CrossFit, for a short 

time period and with the specified number of rounds [19]. 
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The age, gender and anthropometric and physiological assessments took part in evaluation of high 

school students. Load and level of difficulty was increased gradually taking into account the individual 

abilities of student’s performance. Also exercises CrossFit was included in the preparatory part of the lesson 

of others variable modules in the system of organized breaks and were given in the form of work out exercise 

[5; 8]. 

To determine the level of development of physical qualities, tests were used by high school students, 

namely, lifting straight legs in height (number times); rate running on the spot with an intensity of 70 % of 

the maximum to severe fatigue (c). The American Heart Association generally recommends a target heart 

rate of(Moderate exercise intensity: 50 % to about 70 % of your maximum heart rate; Vigorous exercise in-

tensity: 70 % to about 85 % of your maximum heart) [20], also Activities are considered safe and appropriate 

if they meet the criterion of moderate intensity, as perceived by the physician or judged by an exercise test.  

«Shuttle» run 4 × 9 m test: The objective of this test is to assess the athlete’s ability to accelerate 

between marked lines and to rapidly change direction. To undertake this test you will require: 2 marked 

parallel lines 9,14 m (30ft) apart, 2 wooden blocks 5 cm x 5 cm x 10 cm, Stop watch, Assistant) [21]. 

60 m run (s) test: The objective of this test is to monitor the development of the athlete's acceleration 

and pick up to full flight. To undertake this test you will require(400 m – 60 m marked section on the 

straight, Stop watch, Assistant). The test comprises of 3 x 60m runs from a standing start and with a full 

recovery between each run [22], and Transverse twine (cm) [23]. 

The research was conducted in accordance with the initiative of the research work «Improvement the 

process of physical education in educational institutions of various profiles «for 2020–2022 (state 

registration number IEPS2020/0036)[24] and in accordance with the Helsinki Declaration [20]. 

 Statistical Analysis:  

 Statistical analysis was performed using the using SPSS software (version 22) and Significance levels 

were set at p ≤ 0,05. Shapiro-Wilk test was used to evaluate normal distribution of the conformity of 

continuous variables. The reliability of differences in the results of the mean values in two unrelated samples 

was determined using Student's t-test.  

Results. The study indicates the lack of significant differences between the indicators studied. In terms 

of age, most of the improvements have been identified. results with age, both in 2
nd

 and 3
rd

 level secondary 

school students compared with control groups. Comparing the results by gender, it was founded that reliable 

prevalence of these young men over the indicators of women (p <0,05– 0,001), with the exception of the 

transverse twine test, where the opposite trend, the performance of women is better than the data men, and 

these changes are mostly significant (p <0,05–0,01).  

After the introduction of experimental methods, a significant improvement was found in all subject’s 

indicators, both boys and women of the main groups (table 1), and these differences are statistically 

significant (p <0,05–0,001). there is an increase in results that reflect the level development of strength in 

men of the 2nd level, amounted to (23,7 %), 3rd level (22,9 %); women, respectively (54,6 %) and (42,7 %); 

time motion in men of the 2nd level is (8,3 %), 3rd level (7,5 %); women have (24,9 % and 20,7 %), 

respectively; agility: boys of the 2nd level is (4,1 %), the 3rd level (7,8 %); women have (4,2 %) and (5,7 %), 

respectively; high-speed abilities – in young men of the 2nd level is (3,7 %), 3rd level (3,5 %); women 

(9,7 %) and (3,6 %), respectively; flexibility young men of the 2nd level makes 10,6 %, 3rd level – 11,3 %; 

women have 23,7 % and 14,6 %, respectively.  

Table 1 

Indicators of the Level of Physical Fitness of Students of the Main Groups  

Before and After the Application 

Class Level Sex 

Experimental Group 
  

N 
Post Test Pres Test 

t p 
Mean SD Mean SD 

1 2 3 4 5 6 7 8 9 

Lifting Straight Legs in the Axis (Number of Times) 

2
nd

 level 
Men 12 15,35 1,89 17,98 2,05 4,27 <0,001 

women 11 8,23 1,54 11,36 2,97 6,69 <0,001 

3rd level 
Men 12 15,9 2,68 18,72 1,83 2,13 >0,05 

women 11 9,97 0,76 13,34 1,23 8,01 <0,001 
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End of the Table 1 

1 2 3 4 5 6 7 8 9 

Running on Place with an Intensity of 70 % from Maximum to Severe Fatigue (s) 

2
nd

 level 
Men 12 117,37 3,09 125,2 1,00 4,85 <0,001 

women 11 32,14 2,38 42,9 1,21 9,04 <0,001 

3rd level 

Men 12 129,16 1,91 139,59 0,66 5,13 <0,001 

women 11 34,09 1,65 39,57 2,75 4,79 <0,001 

«Shuttle» run 

2
nd

 level 
Men 12 9,91 0,19 9,6 0,2 3,53 <0,01 

women 11 11,76 0,74 10,03 0,25 3,91 <0,01 

3rd level 

Men 12 9,81 0,16 9,33 0,15 5,41 <0,001 

women 11 11,14 0,17 9,62 1,07 3,59 <0,01 

60 m (s) running 

2
nd

 level 
Men 12 10,12 0,1 9,73 0,11 4,29 <0,01 

women 11 12,18 0,26 10,12 0,21 8,52 <0,001 

3rd level 

Men 12 10,09 0,12 8,9 0,10 3,27 <0,05 

women 11 12,3 0,26 11,07 0,97 4,31 <0,001 

Transverse twine (cm) 

2
nd

 level 
Men 12 28,31 1,97 26,53 2,48 2,14 <0,05 

women 11 21,39 2,73 17,84 1,89 5,53 <0,001 

 

3rd level 

Men 12 30,47 3,37 27,9 3,14 3,29 <0,001 

women 11 21,32 2,81 16,59 2,54 4,18 <0,05 

  

Analyzing the studied indicators in age and gender aspects obtained after application of the CrossFit 

exercises.it was found that high school students pre-test, mainly the trend of distinctions remained variable, 

compared to the post test. Investigating the performance of students in the control groups test, it was found 

that they are also somewhat improved, however, these changes are not significant and unreliable (p>0,05) 

(table 2). Thus, the increase in results varied from 0,6 % to 8,7 %. It should be noted that by age and gender 

no revealed changes compared to the post-test. When comparing repeated data of experimental and control 

groups (Table 2) established a significant pre- evaluation of the results of the main groups over the control. It 

should be noted that significant differences in tow groups on the indicators of lifting straight legs in height 

3rd level class students (p <0,05); running on the spot with intensive 70 % of maximum to severe fatigue 

high school students of 2nd -3rd  level (p <0,05; 0,001); «Shuttle» running 4 × 9 m boys of the 3rd level 

class (p <0,001); 60-meter run ,the 2nd level students (p<0,01) and Transverse twine girls 3rd level class 

(p<0,05). Determining the level of physical fitness of student’s senior school age after implementation in the 

process physical education of the variable module «CrossFit», revealed that against the background of 

significant and significant improvement results, it increased by 1 point and became equal score of 4 points, 

indicating a «above average» level. Thus, indicators of the level of development of strength, endurance, 

agility and flexibility on average correspond to the estimate – 4 points («above average»), speed abilities – 

3 points («average» level). It should be noted that in the study In the control groups, the indicators remained 

un- variables, ie changes on the rating scale are not observed. Thus, the results of the study indicate positive 

dynamics of indicators of physical fitness those students aged 16–17 of the main groups under the influence 

of exercises CrossFit. 

Discussion. According to research, it is established that CrossFit in the process of physical education of 

high school student’s 2
nd

 –3
rd

 class level could help to improve the level of physical readiness. there are a 

considering changes in level indicators development of the maximum dynamic force of abdominal muscles 

the press, found mainly a significant improvement, both Men and women of the main groups, and these 

differences statistically significant (p <0,001). The above is confirmed by the data of [9; 13; 16], according 

to which it was found that during physical exertion, muscle hypertrophy occurs as a result of adaptive-

trophic influence [7], which is characterized by an increase in thickness and denser packaging of contractile 

elements of muscle fiber. Thus, studies [24] indicate that the introduction of functional exercises in the main 

part of the lesson contributed to a significant improvement in strength abilities of high school students. 
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Table 2 

Comparison of Indicators of Physical Fitness of Students Experimental and Control Groups  

after the Experiment 

Classes Groups   

Sex n Experimental n Control t p 

Mean ±SD Mean ±SD 

Lifting Straight Legs in the Axis (Number of Times) 

2
nd

 level 

Men  12 17,98±2,05 13 14,35 ± 1,65 1,57 >0,05 

Women 11 11,36±2,97 11 8,84 ± 1,58 1,38 >0,05 

3rd level 

Men  12 18,72±1,83 13 14,82 ± 1,46 2,64 <0,05 

Women 11 13,34±1,23 12 11,49 ± 1,65 2,85 <0,05 

Running on Place with an Intensity of 70 % from Maximum to Severe Fatigue (s) 

2
nd

 level 

Men  12 123,5±1,03 13 119,94 ± 1,86 2,06 <0,05 

Women 11 43,21±1,29 11 35,25 ± 1,87 5,48 <0,001 

3rd level 

Men  12 138,6±0,79 13 133,24 ± 2,43 4,95 <0,001 

Women 11 40,48±2,73 12 38,71 ± 1,60 2,65 <0,05 

«Shuttle» Run 4 × 9 

2
nd

 level 

Men  12 9,08±0,34 13 10,05 ± 1,65 1,85 >0,05 

Women 11 11,08±0,94 11 12,83 ± 0,98 1,36 >0,05 

3rd level 

Men  12 9,07±0,64 13 9,51 ± 0,72 5,64 <0,001 

Women 11 9,76±4,48 12 11,75 ± 1,34 1,59 >0,05 

60 m (s) Running 

2
nd

 level 

Men  12 8,94±0,64 13 9,48 ± 0,42 1,22 >0,05 

Women 11 10,28±0,34 11 11,25 ± 0,75 2,84 <0,01 

3rd level 

Men  12 8,94±0,41 13 9,64 ± 1,35 1,28 >0,05 

Women 11 10,06±0,86 12 12,16 ± 0,64 1,65 >0,05 

Transverse Twine (cm) 

2
nd

 level 

Men  12 27,52±3,06 13 28,95 ± 3,43 0,65 >0,05 

Women 11 16,83±1,73 11 19,55 ± 4,37 0,85 >0,05 

3rd level 

Men  12 28,75±3,58 13 30,95 ± 3,59 0,76 >0,05 

Women 11 18,95±1,94 12 22,14 ± 2,03 2,82 <0,05 
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Analyzing the indicators of the level of endurance development, obtained after the application of the 

variable module «CrossFit» [17], it was determined that the data of schoolchildren of the main groups have 

significantly improved and are significant differences (p <0,001) [18]. Thus, according to [19], this is due to 

the fact that at the study age, the body's oxygen regimes become more economical during exercise, 

significantly increases the body's ability to work «in debt», increases anaerobic productivity [30]. Examining 

the indicators of coordination of movements obtained after the pedagogical experiment, it was found that 

students of high school age of the main groups, have significantly improved and are reliable. the nature of 

the differences (p <0,01; 0,001). The above is not confirmed by the data of [2], according to which it is 

determined that in the period of 16–17 years continues to improve motor coordination to the level of adults, 

and differentiation of muscular effort reaches a maximum level. Thus, according to [21], it was found that 

under the influence of physical education lessons with elements of sports orientation significantly improved 

the agility of high school students [22; 13]. 

Analyzing the indicators of the level of development of the frequency of movements obtained after the 

introduction of CrossFit exercises, a significant improvement of the data in high school students of the main 

groups was revealed (p <0,05–0,001). Thus, scientists [24; 25] argue that various sports have a positive 

effect on the development of speed abilities. 

 Analyzing the indicators of the level of development of mobility in the hip joints obtained after the 

experiment, it was determined that in high school students of the main groups,have significantly improved 

and have significant differences (p<0,05; 0,001). According to [17], it is determined that at this age 

ossification of the skeleton are not yet completed, which provides a fairly high level mobility and significant 

reserves available for improvement flexibility [25], especially under the influence of CrossFit exercise. The 

data obtained by our study are consistent with the indicators of [17], according to which there are positive 

changes in the level of development of flexibility in boys and girls of 3ed level classes, under the influence 

of health fitness.  

Conclusion. Our conducted research shows the positive influence of the CrossFit exercises released by 

our study at the 2nd and 3rd level classes of secondary school students. The effectiveness of using CrossFit 

in secondary school is beyond doubt. This allows us to optimize and diversify the combination of physical 

exercises, naturally increasing interest in systematic physical education at the secondary schools; 

differentiated approach to the choice of exercise intensity is based on the level of initial physical fitness of 

the training students; motivates to improve health, maintain physical fitness, play sports and build muscles, 

increase activity and vitality, the ability to cope with physical fatigue. The proposed program, planned for 8 

weeks of classes, was designed for young people aged 16–17. Students who recently graduated from middle 

school did not have significant physical achievements. Having a low level of physical fitness of students at 

the beginning of the research, for 8 weeks of motivated use of the CrossFit program, we achieved a 

significant improvement in the physical condition of the students. Thus, the study conducted by us, allows us 

to talk about the effectiveness of training, built on the basis of a motivated choice of the target CrossFit 

program.  

These results are important for physical education teachers, fitness professionals and athletes.  

Prospects for further research in this area can be realized by determining the level of physical health of 

high school students under the influence of CrossFit exercises. 

Limitations. The main limitation in this study is that only 2
nd

 and 3
rd

 level classes were tested. In an 

ideal study there would be a variety of student tested; various ages. And also for the short period of the 

CrossFit programme. 

Another limitation could have been the number of students tested in comparison to the number of 

participants in the secondary high school observed. In order to obtain very widely accepted results, a large 

amount of data is needed, and a large number of students must be seen. While this study may not fulfil those 

requirements, it adds to a larger body of research that will hopefully lead in that direction.  
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