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Purpose: substantiation of the need to develop a mobile application to control 

training loads in the preparation of young swimmers.  

Material and Methods: theoretical analysis and synthesis of references; methods of 

information modeling & programming, questionnaire, methods of mathematical 

statistics.  

Results: «SwimmDiary» mobile application on the Android Studio and Java 

platforms was developed; the development is aimed at individualizing control and 

planning of physical activity in young swimmers. The development allows you to 

create and adjust a personal profile of an athlete, register individual indicators, 

establish a daily training program in the calendar, view existing standards and 

compare your own results with them, statistics of physical activities performed for a 

specific training period. The program includes such indicators as: the name of the 

physical exercises, the time of their completion, the mileage of the preparatory 

exercises to cover the main distance. The mobile application contains the following 

swimming styles: butterfly stroke, brass, crawl on the back, freestyle and integrated 
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swimming style. A questionnaire was conducted, the main purpose of which was to 

identify the respondents' attitude to the mobile application. It was found that young 

athletes liked the development the most (11,2±0,07), and their parents gave the 

lowest marks (8,3±0,08) on a 12-point scale.  

Conclusions: it was found that the use of modern information technologies in the 

educational process of young swimmers is possible using mobile applications, survey 

of respondents found a high level of attitude towards the development of young 

swimmers, coaches and swimming scientists. The survey revealed a high level of 

evaluation of respondents of the mobile application SwimmDiary (48%) and 

indicated the strongest components of the program (design solution and presentation 

of the mobile application) and weak (data visualization). 

 

Keywords: young swimmers, training, mobile applications, programming, 

information technology. 

 

Introduction 

The use of information technology in the field of training students, qualified 

and young athletes, according to A. Azhippo and T. Dorofeeva, is the need to develop 

a balanced system of pedagogical control and management. Particular attention 

should be paid to the process of training young athletes, requiring high attention from 

trainers, doctors, psychologists, scientists. The training system for young swimmers, 

as noted by V. Platonov, requires a search for new directions for improving the 

system of sports training, dictates the need for the full use of hidden reserves that are 

inherent in the personality of the athlete. These opportunities can be opened using 

modern information systems for planning and accounting training loads.  

In swimming, the problem of the scientific justification of fundamentally new 

directions of development and further improvement of the training process was quite 

clearly outlined, since the possibilities of the currently existing training methods have 

almost exhausted themselves. That is why A. Pilipko, V. Politko, A. Poproshaev and 



111 

 

other specialists pay more and more attention to the communication of quantitative 

and qualitative characteristics of training in swimming.  

A. Rovny, A. Tsos, Mandzák, P., Mandzáková, M., Pavlíková, R. and other 

authors point out that the attention of trainers and scientists is aimed at studying, 

comparing and selecting the most effective training tools and methods that represent 

increased requirements for the functional systems of the body, the capabilities of 

which determine the success of competitive activity. 

The intensity of life of a modern young man, the glut of information is so high 

that, according to V. Ashanin, L. Filenko, G. Poltoratskaya, requires the attraction of 

additional energy resources of the body. These resources should be systematically 

replenished and restored to maintain health. According to Piercy, K.L., Troiano, R.P., 

Ballard, R.M., Carlson, S.A., Fulton, J.E., Galuska, D.A. and other authors, 

information technologies allow optimizing the interaction between the trainer and the 

sports doctor, systematically regulating the level of physical development of children 

and their health. Studies by Zhou, M., Fukuoka, Y., Mintz, Y., Goldberg, K., 

Kaminsky, P., Flowers, E., & Oi, A. indicate that owing to computer programs the 

coach has a variety of information about the condition of children who came to 

classes: who of them was recently ill and what, who has chronic diseases, undergone 

surgery or injury, contraindications to classes.This information, promptly provided to 

the trainer before the start of the training, allows him to plan individually physical 

activity for each child, select sets of exercises, combinations of technical elements 

and the like.  

Especially relevant for the training of modern athletes, according to V. Pasko, 

A. Rovnyi, Chang, Y.K., Etnier, J.L., Wiemeyer, J. and other scientists, the use of 

mobile applications for the operational management of training. In the studies of V. 

Golokha, V. Romanenko, L. Podrigailo, S. Ermakova, Jennifer L. Etnier, Yu-Kai 

Chang, Ho, CL, Fu, YC, Lin, MC, Chan, SC, Hwang, B., & Jan, SL and other authors 

present the development of mobile diaries for trainers and athletes, programs for 

obtaining individual indicators of athletes and analysis of training results. The authors 

provide a detailed justification of the appropriateness of using modern information 
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technologies in the training process and bring their direct impact on the functional 

capabilities of the body of athletes. 

The rationale for the use of information technologies in the field of physical 

culture and sports is presented in the fundamental scientific topic “Scientific and 

methodological foundations of the use of information technologies in the formation 

of professional competence of specialists in physical education and sports”, within 

the framework of which the study is presented. 

Purpose of the study: is to justify the development and application of a 

mobile application to control training loads in the preparation of young swimmers. 

Material and methods of research 

The study was conducted on the basis of the Kharkov State Academy of 

Physical Culture and the Kharkov gymnasium No. 172. The study involved 124 

respondents, including 82 young swimmers 10-14 years old (50 boys and 32 girls), 8 

swimming coaches, 8 specialist swimming scientists, 26 parents of young athletes. 

The following methods were used: theoretical analysis and generalization of literary 

sources; pedagogical observation (processing of educational and methodical 

literature, attending training sessions for young swimmers) methods of information 

modeling and programming (development of a mobile application algorithm, creating 

a program), questioning, methods of mathematical statistics. 

Results of the research 

In the presented study, the SwimmDiary mobile application was developed for 

fixing the main indicators of a training session and controlling physical activity in 

swimming. When working with a mobile application, the user should register and 

enter personal data (Figure 1a): last name, first name, age, body weight, body length, 

resting heart rate, gender. When registering the primary data of young athletes, their 

personal profiles are created, access to which are available to the athletes themselves, 

their trainer and system administrator. At the request of the user, it is possible to add 

other entries to the registration window. All user profiles are recorded and stored in a 

single database on the application developers server. Also, the personal profiles of 
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young swimmers can be copied to a local mobile device, because they do not occupy 

a large amount of memory - approximately 10 MB. 

An application was developed when registering personal data that allows you 

to insert graphical information (athlete’s photo, diagrams, drawings, videos), but such 

profiles require significantly more memory.   

                          

a) registration window   b) list of "Menu" functions of the program 

 

Fig. 1. Registration window and “Menu” of functions of the mobile 

application of the "SwimmDiary" application  

 

To manage the mobile application, you should use the “Menu” (Fig. 1b), in 

which it is possible to adjust your personal profile, set the daily training program on 

the calendar, review existing standards and compare your own results with them, as 

well as view statistics of physical activity performed for the selected period workouts. 

By clicking on the “Profiles” tab, the user can again return to the data logging 

tab and adjust it. When the “Calendar” function is activated, a window opens in 

which the days when the training session takes place are selected. Dots mark the most 

active days with high training loads. These days, the training process indicators are 

recorded. All previous results can be viewed by referring to the function “View 

statistics.” Also, all previously entered results can be analyzed using mathematical 

statistics by activating the function “Statistics”.   
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When you click on the "Statistics" button, a window opens (Fig. 2a), in which 

the athlete can choose a swimming style. If an athlete trains only in some of these 

styles, then he doesn’t activate others, but only uses them. The study involved young 

athletes 10-14 years old, who are actively involved in all types of swimming. During 

the survey, the dominance of such swimming styles as breaststroke, crawl on the back 

and free style was revealed. 

The SwimmDiary mobile application included the basic swimming styles 

provided by the program for constructing training sessions for young swimmers: 

butterfly stroke, breaststroke, crawling on the back, freestyle and integrated 

swimming style. By clicking on each of these swimming styles, you can activate the 

bookmark with the definition of the length of the distance. For each swimming style, 

young athletes choose different distances: in Butterfly 25m, 50m, 100m, 200m; 

breaststroke 25m, 50m, 100m, 200m, 400m, 800m, 1500m; in crawling on the back 

25m, 50m, 100m, 200m, 400m, 800m, 1500m; in the freestyle 25m, 50m, 100m, 

200m, 400m, 800m, 1500m. 

                           

a) window for choosing the style of swimming  b) statistical analysis of indicators 

 

Fig. 2. Features of the "Statistics" function 

 

In each age group of athletes, different styles of swimming and distance are 

dominate. So, for the 10-11 years old athletes breaststroke and freestyle are more 

characteristic, and among distances trainers prefer segments of up to 200 m. For the 
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10-11 years old athletes, there is also a crawl on the back, distances increase to 400 

m. Young swimmers 14 years and older, who already have basic training in 

swimming, can master the style of butterfly stroke and complex combinations of 

types of swimming, their functional capabilities allow training loads in swimming 

distances of 800 m and 1500 m.   

After the training session is over, each young athlete with the SwimmDiary 

application configured on his mobile phone will enter the time for each distance. The 

program gives statistical indicators (Figure 2b.) Swimming of each segment of the 

distance. The Y-axis diagram shows the time taken to complete the distance in 

seconds. The indicators are not reflected in the usual form 1-25'', but in the full 

format of seconds - 85''. The X axis represents the days on which the training sessions 

were held. At the intersection of the X and Y axes, a performance indicator of the 

young athlete is formed. In fig. 2b it is shown that the athlete showed the best result 

in passing the 50 m butterfly stroke in the first training session (45 s), fourth (47 s) 

and sixth (48 s) lesson. Also, the red graph curve indicates the dynamics of changes 

in the performance indicator in this style over the course of a week. 

In a similar way, one can analyze the effectiveness of passing other distances 

over a longer period of time. Figure 2b analyzes the performance of passing a 

distance of 100 m breaststroke for one week. It is shown that the athlete received the 

best result in the sixth training session. The coach and the athlete can analyze, using 

the mobile application presented in the study, previous achievements, completed 

physical exercises and physical activity, which contributed to a significant 

improvement in sports results.  

The SwimmDiary mobile application allows you to enter information on the 

use of funds in a training session, general developmental exercises, breathing 

exercises, physical exercises on land, special preparatory exercises, exercises with 

objects, water exercises, swimming distances with additional equipment and other 

tools and methods. The following indicators are entered: the name of the physical 

exercise, the time of its completion, the mileage of the preparatory exercises to cover 

the main distance (Figure 3a). 
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a) data entry window  b) window for activating standards 

 

Fig. 3. A window for entering information on physical exercises performed in a 

training session and comparing with standards 

 

If the young athlete was absent from the training session for objective reasons, 

then he can review the physical exercises performed by others in the training session 

if he enters the general database on the server. He may also review the training loads 

planned for the next training session, provided that the trainer places this information 

for public access. Another feature of the developed SwimmDiary application is the 

ability to copy a physical exercise and training program for a while ahead from the 

network server. This option allows the young athlete to warm up and feed precisely 

those muscle groups that will be most actively involved in the training before starting 

a training session. Also, an athlete can, knowing preliminary information about 

training, adjust the training load according to his individual physical condition and 

well-being. By clicking on “+”, an additional window with standards can be 

activated, thanks to which the young athlete can analyze and compare his own results 

(Figure 3b). 

Thanks to this feature, young athletes can, using a mobile application, analyze 

and compare their own results with standards, understand at what level they are 

swimming the distance and how much they need to improve their own results. The 

“Standards” option is programmed in this way to stimulate and motivate young 
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swimmers to do swimming and to get the best performance. If it becomes necessary 

to correct, add or delete a training session, the user can click on any day in the 

Calendar tab and perform the necessary function, for example, add training. Thus, the 

developed SwimmDiary mobile application is multifunctional, it allows you to plan 

and record training and physical activities in swimming, both for young and adult 

athletes. To solve the research tasks, a questionnaire was conducted, the main 

purpose of which was to identify the respondents' attitude to the SwimmDiary mobile 

application on a 12-point scale (Figure 4). An analysis of the results indicates a high 

level of assessment of the majority of respondents, almost half of the respondents 

gave points from 10 to 12. 

0-3 points

2%

7-9 points

32%

10-12 points

48%

4-6 points

18%

 

Fig. 4. Percentage of ratings of the mobile application "SwimmDiary" 

Young athletes dominate in the quality ratio of the ratings (Figure 5), who on 

average rated the development at 11.2±0.07 points, trainers (10,9±0,06) and scientific 

experts (10,5±0,05) rated the development at approximately the same high level; 

parents of young athletes gave low ratings for development (8,3±0,08).  
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Fig. 5. Respondents' ratings of the SwimmDiary mobile application on a 

twelve-point scale 
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Another important factor in the expert evaluation during the survey was to 

determine the respondents' attitude to the program components. 84 respondents (70%) 

expressed their positive attitude to the design of the program, 66 (55%) expressed for 

the application design, 30 (25%) for the structure of the mobile application, 48 

respondents liked the mobile application (40%). In general, 12 respondents (10%) did 

not like anything. The data obtained allows us to identify the strongest components of 

the program (design solution and presentation of the mobile application) and weak 

(data visualization). This leads to the conclusion that the structural components of the 

program should be somewhat simplified, as well as the quality of visual information 

should be improved.  

To establish the reliability of the answers of the respondents, who are actually 

subjective to information, a correlation analysis was carried out according to the 

Spearman method. The analysis made it possible to find the coefficient of rank 

correlation of the correspondence of the rating given by the respondent for the mobile 

application and his knowledge with other similar developments. This indicator 

indicates the presence of interconnection, indicates the consistency of expert opinions 

and can be interpreted as one of the factors for assessing the quality of the developed 

SwimmDiary mobile application. 

Conclusions / Discussion 

During the study, issues of attracting information technology to the process of 

training swimmers were considered. It has been established that the use of modern 

innovative information technologies in the educational process of young swimmers is 

an innovative and relevant research area in the field of physical culture and sports. 

The SwimmDiary mobile application has been created on the Android Studio and 

Java platforms. The development is aimed at individualizing control and planning the 

volume of physical activity in young swimmers. The SwimmDiary mobile 

application allows you to enter information on the use of funds in a training session, 

general developmental exercises, breathing exercises, physical exercises on land, 

special preparatory exercises, exercises with objects, physical exercises on water, 

swimming distances with additional equipment and other tools and methods.   



119 

 

The questionnaire revealed a high level of assessment of respondents of the 

SwimmDiary mobile application (48%) and pointed to the strongest components of 

the program (design solution and presentation of the mobile application) and weak 

(data visualization). It was established that the young athletes liked the development 

the most (11,2±0,07), and their parents gave low marks (8,3±0,08) on a 12-point 

scale. The coefficient of rank correlation indicates the consistency of opinions of 

respondents. 

In the future prospect of further research, it is planned to develop mobile 

applications for optimizing the educational process and analytical support of 

competitive activity in game sports. 

 

Conflict of interests. The authors declare that no conflict of interest. 

Financing sources. This article didn’t get the financial support from the state, 

public or commercial organization. 

 

References 

1. Azhyppo, O. Ju., & Dorofjejeva, T. I. (2007), "The use of computer technology 

in the system of pedagogical control in sports", Teorija ta metodyka fizychnogo 

vyhovannja, 11, pp. 3-6. (in Ukr.) 

2. Ashanin, V. S., Filenko, L. V., Filenko, I. Ju., & Poltorac'ka, G. S. (2017), 

"Optimization of means of physical education in the preparation of pupils and 

students aged 15-17 with the use of information technology", Visnyk 

Chernigivs'kogo nacional'nogo pedagogichnogo universytetu. Serija: Pedagogichni 

nauky, 146, pp. 3-7. (in Ukr.) 

3. Pilipko, O.A. (2018), "Special features of technical and tactical sportswomen 

of a special qualification, as well as special training in complex swimming at a 

distance of 200 meters", Slobozans’kij naukovo-sportivnij visnik, 1(63), pp. 74-79. 

(in Ukr.) 

4. Platonov, V.N. (2012), Sportivnoe plavanie: put’ k uspechu [Sports swimming: 

the path to success], 544 p. (in Russ.) 



120 

 

5. Poproshaev, A.V. (2008), "The analyse of dynamic the growth of the indexes 

which characterize special endurance and playing working of the water-polo players 

in 13-15 ages", Pedagogy of Physical Culture and Sports, pp. 111-113. (in Ukr.) 

6. Filenko, L.V. (2017), "Algorithmic bases of construction of educational and 

training process of students-athletes with use of information technologies". Visnyk 

prykarpats'kogo universytetu. Serija: Fizychna kul'tura, 27(28), pp. 318-323. (in Ukr.) 

7. Ashanin, V., Druz V., Pyatisotskaya, S., Zhernovnikova Y., Aleksieieva, I., 

Aleksenko, Y., Yefremenko, A., & Pilipko, O. (2018), "Methods for determining the 

biological age of different children", Journal of Physical Education and Sport, 18, pp. 

1845-1849. (in Eng.) 

8. Ashanin, V., Filenko, L., Pasko, V., Tserkovna, O., Filenko, I., Poltoratskaya, 

A., & Mulyk, K. (2018), "Implementation practices of the Rugby-5 into the physical 

education of schoolchildren 12-13 years old using information technology", Journal 

of Physical Education and Sport, 18(2), pp. 762-768. DOI:10.7752/jpes.2018.02112. 

(in Eng.) 

9. Azhippo, A., Shesterova, L., Maslyak, I., Kuzmenko, I., Bala, T., Krivoruchko, 

N., Mameshina, M., & Sannikova, M. (2017), "Influence of functional condition of 

visual sensory system on motive preparedness of school-age children", Journal of 

Physical Education and Sport, 17(4), pp. 2519-2525. (in Eng.) 

10. Filenko, L., Ashanin, V., Basenko, O., Petrenko, Y., Poltorarska, G., 

Tserkovna, O., Kalmykova, Y., Kalmykov, S., & Petrenko Y. (2017), "Teaching and 

learning informatization at the universities of physical culture", Journal of Physical 

Education and Sport, 17(4), pp. 2454-2461. DOI:10.7752/jpes.2017.042. (in Eng.) 

11. Filenko, L., Poltoratska, G., & Sadovyi, A. (2014), "Algorithmic foundations 

of creation computer program of analysis of physical training of students of 5-11 

grades evaluations", Slobozhanskyi herald of science and sport, 3(41), pp. 38-45. (in 

Eng.) 

12. Goloha, V., Romanenko, V., Podrigalo, L., Iermakov, S., Rovnaya, O.,  

Tolstoplet, E., & Tropin, Y. (2018), "Functional state of martial arts athletes during 

https://efsupit.ro/images/stories/october2018/Art%20270.pdf
https://efsupit.ro/images/stories/october2018/Art%20270.pdf
https://efsupit.ro/images/stories/30dec2017/Art%20284.pdf
https://efsupit.ro/images/stories/30dec2017/Art%20284.pdf
http://psjd.icm.edu.pl/psjd/element/bwmeta1.element.psjd-96d01053-05bc-4325-9e88-6e243bb5ae54


121 

 

implementation process of controlled activity–comparative analysis", Physical 

Activity Review, 6, pp. 87-93. (in Eng.) 

13. Pasko, V., Rovniy, A., Nesen, O., Ashanin, V., Filenko, L., Okun, D., 

Shevchenko, O., Dzhym, V., & Pilipko, O. (2019), "Efficiency of performing rugby's 

technical elements depending on the speed and strength quality level of 16-18-year-

old rugby players", Journal of Physical Education and Sport, 19(1), pp. 546-551. 

DOI:10.7752/jpes.2018.02112. (in Eng.) 

14. Politko, О. (2018), "Model characteristics of physical development and special 

physical preparedness of swimmers 12–15 years old", Slobozhanskyi herald of 

science and sport, 2(64), pp. 37-40. (in Eng.) 

15. Rovniy, A., Pasko, V., Nesen, O., Tsos, A., Ashanin, V., Filenko, L., Karpets, 

L., & Goncharenko, V. (2018), "Development of coordination abilities as the 

foundations of technical preparedness of rugby players 16-17 years of age", Journal 

of Physical Education and Sport, 18(4), pp. 1831-1838. 

DOI:10.7752/jpes.2018.s4268. (in Eng.) 

16. Mandzák, P., Mandzáková, M., Pavlíková, R. (2020), "The impact of special 

strength intervention in water on the flutter kicking performance in swimming", 

Journal of Physical Education and Sport, 20 (1), 14, pp. 108-115. (in Eng.) 

17. Jennifer L. Etnier, Yu-Kai Chang, (2019), "Exercise, cognitive function, and 

the brain: Advancing our understanding of complex relationships", Journal of Sport 

and Health Science, 8, pp. 299-300. (in Eng.) 

18. Piercy, K.L., Troiano, R.P., Ballard, R.M., Carlson, S.A., Fulton, J.E., Galuska, 

D.A., et al. (2018), "The physical activity guidelines for Americans", JAMA, 320: 

2020–8. (in Eng.) 

19. Chang, Y.K., Etnier, J.L. (2015), "Acute exercise and cognitive function: 

emerging research issues", Journal of Sport and Health Science, 4, pp. 1–3. (in Eng.) 

20. Wiemeyer, J. (2019), "Evaluation of mobile applications for fitness training 

and physical activity in healthy low-trained people - A modular interdisciplinary 

framework", International Journal of Computer Science in Sport, 18(3), pp. 12-43. (in 

Eng.) 

http://psjd.icm.edu.pl/psjd/element/bwmeta1.element.psjd-96d01053-05bc-4325-9e88-6e243bb5ae54
http://journals.uran.ua/sport_herald/article/view/133618
http://journals.uran.ua/sport_herald/article/view/133618
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0002
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0003
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0003
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0003
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0003
http://refhub.elsevier.com/S2095-2546(19)30036-5/sbref0003


122 

 

21. Ho, C. L., Fu, Y. C., Lin, M. C., Chan, S. C., Hwang, B., & Jan, S. L. (2014), 

"Smartphone applications (apps) for heart rate measurement in children: Comparison 

with electrocardiography monitor", Pediatric cardiology, 35 (4), pp. 726-731. (in 

Eng.) 

22. Zhou, M., Fukuoka, Y., Mintz, Y., Goldberg, K., Kaminsky, P., Flowers, E., & 

Oi, A. (2018), "Evaluating machine learning–based automated personalized daily step 

goals delivered through a mobile phone app: Randomized controlled trial". JMIR 

mHealth and uHealth, 6 (1), p. 28. (in Eng.) 

Received: 17.04.2020. 

Published: 04.05.2020. 

Information about the Authors  

Volodymyr Ashanin: PhD (Physics-Mathematics), Professor; Kharkiv State 

Academy of Physical Culture: Klochkivska str. 99, Kharkiv, 61058, Ukraine. 

ORCID.ORG/0000-0002-4705-9339 

Е-mаіl: ashaninvladimir47@gmail.com 

 

Ludmila Filenko: PhD (physical education and sport), Associate Professor; Kharkiv 

State Academy of Physical Culture:Klochkivska str. 99, Kharkiv, 61058, Ukraine.  

ORCID.ORG/0000-0001-6221-6606  

Е-mail: filenkolv@ukr.net  

 

Andrii Kazmirchuk: student; Kharkiv State Academy of Physical Culture: 

Klochkivska str. 99, Kharkiv, 61058, Ukraine. 

ORCID.ORG/ 0000-0002-5756-3416 

Е-mail:99kazmirchuk99@gmail.com 

 

Igor Filenko: Kharkiv gymnasium №172: Metrostroiteley str. 38, Kharkiv, 61183, 

Ukraine.  

ORCID.ORG/ 0000-0002-4204-295X  

Е-mail: filenkolv@ukr.net 

http://orcid.org/0000-0002-4705-9339
mailto:ashaninv@mail.ru
mailto:filenkolv@ukr.net

