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Abstract: 

Research aim is to to show experimentally the possibility of «Footbag» pedagogical game technology for 

increasing children's motivation to motor activity. Materials and methods. The study was conducted at a 

secondary school in Orsk (Russia). The control and experimental groups of boys aged 11-12 were identified. 

During the academic year, three PE lessons per week in the control group and two lessons in the experimental 

group were conducted according to the traditional comprehensive PE program for general education schools in 

Russia. The third PE lesson in the experimental group was conducted according to the variative program 

developed by us using «Footbag-freestyle» game. In all children, the milestone level of motivation for motor 

activity was assessed, physical fitness was studied with the help of motor tests, and the functional characteristics 

of the children's body were studied. Research results. At the end of the pedagogical experiment, the children of 

the experimental group showed a significant increase in the motivation level to engage in PE lessons at school 

and to independent physical activity, positive dynamics of the cardiovascular, respiratory and muscular systems 

were noted, the values of the motor tests indicators significantly increased. The motor density of the school PE 

lesson has increased. Conclusions. The program of «Footbag» pedagogical game technology developed by us 

allowed increasing the schoolchildren's aged 11-12 physical education effectiveness. The boys of the 

experimental group had a high level of motivation for daily motor activity, the values of all motor qualities 

indicators (with the exception of general endurance) and functional indicators of the cardio-respiratory and 

muscular systems significantly increased, compared with the children's of the control group results. The use of 

«Footbag» pedagogical game technology is proposed to increase the motivation to improve the motor mode of a 

person of any age. 
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Introduction 

Children's, adolescents' and youth's health preservation and strengthening is a priority task of the 

education sector of state and public organizations in various countries (W.H.O., 2020; Korolenko, 2020). Such 

attention to young people is explained not only by generally accepted moral and ethical categories, but also by 

significant negative characteristics of modern younger generation's health (Singh et al., 2020; Tortella, et al., 

2021; Clemens Drenowatz, 2021; Tomás Reyes-Amigo, 2021). 

The use of only therapeutic measures in maintaining and strengthening the population health did not 

lead to its improvement, including among young people (Ng, et al., 2014; Bakiko, et al., 2020; Grebenyuk et al., 

2020). In recent years, the situation with children's somatic and mental health has worsened due to a decrease in 

their physical activity level (Guthold et al., 2019), due to the COVID-19 pandemic (Bates et al., 2020). 

New pedagogical technologies, aimed at improving the health level of various population groups are 

emerging (W.H.O., 2020; Wojciech Marynowski, 2021). According to the recommendations of the World Health 

Organization, children and young people under the age of 17, should engage in physical activity daily for at least 

60 minutes (1 hour) or 7 hours a week in order to maintain the existing level of health, in the range of intensity 

from moderate to high. This can be PE classes at school and independent physical activity during the day 

(Kolokoltsev et al., 2021). Students who fulfill this standard of physical activity have a high level of health, 

compared with children who do not fulfill the WHO recommendations on motor mode (Janssen, 2007). 

The literature provides data indicating schoolchildren's large academic load with academic subjects, a 

low level of teaching PE at schools, insufficient funding and support from the management of educational 
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institutions of the educational process in this discipline (Hills et al., 2015). There are also subjective reasons for 

the low efficiency of physical education (PE) classes at schools. 

There is conflicting information about the influence of PE classes’ intensity at school over the 

compensation of the child's daily motor activity. In the works of Morgan et al. (2007); Tomás Reyes-Amigo 

(2021) it is shown that performing moderate and low-efficiency physical activities in PE classes does not lead to 

significant compensation for schoolchildren's daytime motor activity. According to Gea-García et al. (2020), 

school PE classes increase the level of daily motor activity. In the scientific work of Kerr et al. (2016) it is found 

that the use of high-intensity physical exercises in PE classes at school increases children's overall daily activity. 

The number of school PE lessons can influence the implementation of the recommended daily norm of 

motor activity by children. A study by Silva, Chaput, & Tremblay (2019) shows that attending PE classes 3 

times a week allows children to achieve the recommended daily rate of motor activity. The program of the third 

PE lesson at school is variable and is compiled by the teacher taking into account the state of the sports base, the 

national and regional component, the educational and sports level of the PE teacher. These can be various sports 

training programs based on the democratic principles of freedom of choice of the pedagogical technology of the 

lesson. 

Motivation for physical activity is the most important aspect, not inferior in importance to the process of 

performing physical exercises. Therefore, in any training program of physical culture and sports, the principle of 

regular motivation, an active attitude to arbitrary self-improvement and self-development of a person is laid 

down (Slepchenko et al., 2019). 

The scientific literature does not sufficiently reflect the issues of «Footbag» game technology use in the 

variable component of the PE lesson and its impact on the physical fitness level, schoolchildren's motivation to 

motor activity and compensation for the recommended daily motor activity. It is known that «Footbag» game is 

an accessible, safe, high-intensity sports game with simple rules (Nikishchenko, Zakharova, 2016). «Footbag» 

forms such important motor qualities as strength, agility, movements' coordination, speed, increases children's 

health level and meets their needs and interests (Mishchenko, 2020). 

We believe that the testing of pedagogical game technology in schoolchildren's PE educational process will 

increase the children's interest and motivation to independent physical activity, improve the schoolchildren's 

body physical and functional indicators and expand their motor mode. 

Research aim is to show experimentally the possibility of «Footbag» pedagogical game technology for 

increasing children's motivation to motor activity. 

 

Material & methods  

The research was conducted in secondary school No. 4 in Orsk (Russia). The control (n=20) and 

experimental (n=20) groups of boys aged 11-12 were formed by a randomized selection method. In both groups, 

school PE lessons were held 3 times a week for 45 minutes each. In the warm season, lessons were held at the 

outdoor school stadium 

During the 2019-2020 academic year, three PE lessons in the control group and two lessons in the 

experimental group per week were conducted according to the comprehensive PE program for general education 

schools in Russia (Lyakh, Zdanevich, 2004). The third PE lesson (45 minutes) in the experimental group 

provided for conducting classes according to the program proposed by us using the «Footbag-freestyle» game. In 

the academic year, there were 30 such lessons, the volume of which in the annual planning was 28.6% (Table 1). 

 

Table 1. The third PE lesson plan in the experimental group 

 
Lesson structure Task time (min) Lesson content 

Warming-up 8 Walking, running, general physical exercises for all muscle groups 

 

Basic part 

10 

 

 

20 

Exercises for leg strength and coordination (work on the «bosu» platform, with a 

rope, an inflatable log, a soccer ball and a ball Ø10 cm). Gymnastic and acrobatic 

exercises. 

Learning and fixing basic «Footbag» exercises 

Concluding part  

7 

Reflection: exercises for muscle relaxation, breathing exercises, viewing thematic 

videos with a teacher's comment. 

Homework for self-training with «Footbag-freestyle». 

 

At the experimental lesson, the children got acquainted with the techniques of self-insurance and the 

basics of «Footbag-freestyle» game. We worked individually and in pairs. We learned and fixed the basic 

exercises of catching the ball with the foot, rebounding and the height of the ball flight: stall on the forehead 

(Forehead Stall), freeze (stall) on the toe of the right (Right Toe Stall) or left foot( Left Toe Stall), inner freeze 

(stall) on the right and left foot (Inside Stall), neck catch (Neck Catch),), outer freeze (stall) on the right foot 

(Outside Frontside Stall), Sole kick (Sole). 

The pedagogical experiment was conducted in several stages. 
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1. The initial stage (September). Conducting the first questionnaire of schoolchildren about their 

personal motivation level to engage in physical culture at school, about the children's motivation to engage in 

independent physical activity. Physical fitness and functional indicators of the schoolchildren's body testing. 

Sending homework to the schoolchildren’s' mobile phones: links to Web resources about methodological 

materials for the independent production of a «Footbag» sports subject, about equipment and rules of the game, 

familiarization with «Footbag» basic exercises. 

2. The main training stage (October - March). In-depth study of «Footbag» complex exercises 

individually, in pairs and in the form of a team game to improve the basic motor qualities and functional 

indicators of the children's body. 

3. The final stage (April - May). Improvement and consolidation of the pedagogical experiment results, 

repeated questioning of schoolchildren about motivation for motor activity, children's motor qualities and 

functional indicators control testing. Conducting the final competition. 

At the beginning and at the end of the pedagogical experiment, the schoolchildren's physical fitness was 

monitored using motor tests: «running for 30 m», s; «shuttle running 4x9 m», s; «standing long jump», cm; 

«leaning forward from a sitting position», cm; «sit-up for 1 min», number of times; «rope jumping for 1 min», 

number of times; «running for 1000 m», m/s. 

The functional parameters of the children's body were monitored. The dynamometer was used to study 

the hands muscles strength of the right and left hands (kg), the spirometer was used to determine the lungs vital 

capacity (ml). The heart rate was recorded at rest and after physical exertion (20 squats in 30 seconds), 

beats/min. In conventional units, the Rufier index, characterizing the reserve capabilities of the cardiorespiratory 

system was calculated, according to the results evaluation scale for the age of 11-12. The body's resistance to 

hypoxia was determined by holding the breath on inspiration (timed inspiratory capacity, or Stange's test). 

The work was carried out in compliance with the ethical rules of the Committee on the Rights of 

Children of the Helsinki Declaration of 2008 (World Medical Association Declaration of Helsinki, 2013), the 

consent of parents to conduct a safe examination for the well-being of children was obtained. 

A statistical analysis was performed with the calculation of the average value (M), minimum, 

maximum, standard deviation (σ), standard error (m) and the calculation of the Student's confidence criterion. 

 

Results 

Research results. At the beginning of the pedagogical experiment, the responses of children from the 

control and experimental groups showed a low level of motivation to engage in physical culture at school and in 

independent physical activity. 

An important characteristic of human body adaptation to physical exertion is the functional indicators of 

the main physiological systems. For this purpose, a comparative analysis of the boys' cardio-respiratory and 

muscular systems state before and after the pedagogical experiment was carried out in both groups (Table 2). 

 

Table 2. Milestone values of the boys' functional indicators (M±m) 

Note. * - significant difference in the test indicators values after the experiment (р<0,05) 

 

Prior to the experiment, there were no significant differences between the boys of the control and 

experimental groups in the indicators values of the cardiorespiratory and muscular systems functional state 

activity. 

After the pedagogical experiment, an increase in the indicators values in all functional tests was noted 

in both observed groups, Fig.1. The largest increase in indicators was reliably established only in boys of the 

experimental group (with the exception of the value of the heart rate indicator at rest). The increase in the 

Functional indicators 

Control group (n=20) Experimental group (n=20) 

Before the 

experiment 

After the 

experiment 

Before the 

experiment 

After the 

experiment 

Cardio-vascular system 

Heart rate at rest (beats per minute) 80,5±4,0 79,2±3,3 81,2±4,3 77,0±2,6 

Heart rate after  physical exertion 20 

squats in 30 s (beats per minute) 
119,2±5,6 116,3±4,3 118,8±5,4 96,2±3,7* 

Rufier index (relative units) 10,5±2,8 9,3±2.2 10,3±2,3 5,7 ±1,6* 

Respiratory system 

Lungs vital capacity (ml) 2346,2±44,45 2454,5±46,32 2378,5±47,98 2757,2±49,15* 

Stange's test (s) 43,6±3,3 48,2±3,7 42,3±3,2 59,6±4,0* 

Muscle system 

Muscles strength of the right hand 

(kg) 
21,9±1,2 23,2 ±1,5 20,8±1,3 

26,7±1,9* 

Muscles strength of the left hand (kg) 19,2±1,1 20,4±1,2 19,6±1,2 23,9±1,4* 
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values of the hypoxic Stange's test and the Rufier index exceeds 40% in the experimental group and 10% in 

the control group of boys. 

 

 
Fig. 1. Increase in the boys' at the end of the pedagogical experiment functional indicators values (%) 

 

To assess the effectiveness of «Footbag» game use in physical education, a study of the children's 

physical fitness before and after the experiment was conducted (Table 3). 

 

Table 3. Milestone values of the boys' physical fitness indicators (М±m) 

Note. * - significant difference in the test indicators values after the experiment (р<0,05) 

 

Before conducting the pedagogical experiment no significant differences between boys' from 

experimental and control groups motor qualities were found. 

After the experiment, an increase in the physical fitness indicators values was established in both 

observation groups (Fig. 2). 

 

 
 

Fig. 2. The boys' increase in the physical fitness indicators values before and after the pedagogical 

experiment (%) 

 

Tests 

Control group (n=20) Experimental group (n=20) 

Before the 

experiment 

After the 

experiment 

Before the 

experiment 

After the 

experiment 

1. Running for 30 m, s 6,60,6 6,10,4 6,7 0,3 5,40,5* 

2. Shuttle running 4x9 m, s 11,7 0,6 11,10,5 11,40,7 10,00,3* 

3. Standing long jump, cm 150,22,9 158,63,3 148,83,9 169,24,4* 

4. Leaning forward from a sitting 

position, cm 
3,21,0 4,12,1 3,01,5 4,61,8 

5. Sit-up for 1 min, number of times 26,81,4 30,03,0 25,72,9 37,53,3* 

6. Rope jumping for 1 min, number of 

times 
63,40,6 67,03,4 62,20,4 72,33,3* 

7. Running for 1000 m, m/s 5,341,8 4,591,1 5,381,7 4,10 1,2 
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The results of all physical fitness tests in the boys of the experimental group were higher than in those 

of the control one. 

The most significant increase in the values of the motor qualities indicators of children from the 

experimental group was noted in the test for the flexibility of the spine and hip joints (53.3%) and the strength 

abilities of the abdominal and back muscles (45.9%). 

At the end of the pedagogical experiment, a positive dynamics of motivation for motor activity level 

was established in all boys of the experimental group, compared with the boys of the control one, where the 

increase in the motivation level was insignificant only in individual children. The daily motor activity of 

moderate and high intensity in the experimental group exceeded 60 minutes. In the control group, the time of 

daily physical activity is 56.6% less. 

The effectiveness of the proposed experimental program is confirmed by the results of the PE lessons conducted 

timing. The motor density of lessons during the school year was 80% - 95% in the experimental group, 57% - 

70% in the control one. 

 

Dicussion 

Physical inactivity (hypodynamia) is one of the main reasons for physical fitness indicators deterioration 

and a decrease in somatic and mental health levels of modern youth (Guthold et al., 2019; Ihor Bakiko et al., 

2020; Tomás Reyes-Amigo et. al., 2021). According to some researchers (Drachuk et al., 2018), the reason for 

the decrease in PE classes effectiveness at school is the lack of students' motivation to motor activity. Therefore, 

the search for non-traditional means and methods of children's, adolescents' and young people's increasing 

motivation for motor activity is an important and relevant health-saving activity of educational institutions. 

Every year, new types of physical culture and sports activities of a game orientation appear and develop 

in the world, which use a large group of methods and techniques for organizing the educational process of 

physical education. In contrast to performing the usual general physical exercises, physical activity occuring in 

game sports causes significant positive morphological changes in the human cerebral cortex (Berger et al., 

2020). In active games, there is pleasure, occuring due to the production of dopamine in the body, which makes a 

person motivated to physical activity (Diamond, 2017), cognitive abilities and interest in physical activity 

develop (Valentina Biino et al., 2020). Children's outdoor games play a particularly important role (Singh et al., 

2020; Tortella et al., 2021). 

As our research results have shown, the proposed pedagogical game technology with the use of 

«Footbag» in the variable component of a school PE lesson allows forming children's interest and regular long-

term motivation to motor activity. 

After the experiment, the daily moderate and intensive motor activity of the children of the 

experimental group exceeded 60 minutes and corresponded to the global recommendations of the World Health 

Organization on motor activity. The results of our experiment on motivation for motor activity formation in 

adolescents are consistent with the data of studies conducted among students in secondary educational 

institutions in Spain (Zorio-Ferreres et. al., 2018). The authors managed to significantly increase physical 

activity outside of school PE hours, due to an increase in students' interest in physical culture and sports 

activities. 

In our experiment, the final values of the motor tests indicators were significantly higher in children 

who were engaged in the variable program proposed by us, compared with the values of the indicators of 

schoolchildren who were engaged in the traditional curriculum. This fact can be explained by the increased 

interest and motivation of children to «Footbag» game. 

Classes on the «Footbag» program caused a positive dynamics in the development of the boys' in the 

experimental group functional capabilities. There was an increase in the adaptation and reserve potential of the 

children's cardio-respiratory system to regular moderate and intensive physical exertion. 

By the end of the observation, the children of the experimental group showed a slowdown in the heart 

rate at rest and after physical exertion («20 squats in 30 seconds» test), a decrease in the Rufier index value, an 

increase in the body's resistance to hypoxia, as evidenced by a significant increase in the time in Stange's test 

with breath retention on inspiration and an increase in the vital capacity of the lungs. This fact does not 

contradict the results of other studies, devoted to respiratory and cardiovascular system of people engaged in 

physical exercises (Svyatova et al., 2018). 

We believe that further study of the use of «Footbag» game in the physical education of schoolchildren is a 

promising direction of the program for students' health care. 

 

Conclusions 

The program of using «Footbag» game technology developed by us made it possible to increase the motor 

density of the PE lesson and increase the efficiency of the schoolchildren's aged 11-12 pedagogical process of 

physical education. 
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The boys of the experimental group, where «Footbag» was used in the PE lesson, showed a significant 

increase in the level of motivation for daily motor activity, which corresponds to the global recommendations of 

the World Health Organization on physical activity for this age category. 

The indicators values of all motor qualities of schoolchildren of the experimental group (with the 

exception of general endurance) and functional indicators of the cardio-respiratory and muscular systems 

significantly increased compared with the results of children of the control one. 

«Footbag» is a simple, accessible, safe game. The purchase of a «Footbag» ball does not require large 

financial costs; it is possible to manufacture it independently. The great popularity of «Footbag» among young 

people expands the possibilities of using it not only in PE classes, but also for independent studies in any room 

or outdoors. 

We believe that the use of «Footbag» game pedagogical technology to increase the motor mode is a promising 

direction in the field of health saving of a person of any age. 

 

Conflicts of interest. The author declared no potential conflicts of interest with respect to the research, 

authorship, and/or publication of this article. 
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