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Physical Training Methodology for Boxers Aged 13-15 During the Training Phase

This paper presents the results of a study on the effectiveness of an experimental physical training programme
for young boxers aged 13-15 years. The aim of the study was to develop, substantiate, and evaluate a physi-
cal training programme for boxers at the training stage. The research was conducted at the private boxing
club “UPGRADE” in Moscow and involved male and female athletes aged 13—15 years. The training groups
were characterised by differences in age, experience, and skill level, with novice and experienced athletes
training together. To assess the effectiveness of the programme, participants completed a battery of ten stand-
ardised tests measuring general and sport-specific physical fitness. The proposed training methodology incor-
porated targeted exercises aimed at improving foot stiffness within the general physical training programme
of young boxers. The findings demonstrated that the experimental programme contributed to improvements
in the physical fitness indicators of the participants and may be recommended for use in the training process
of young boxers. Following the implementation of the programme, positive changes were observed in all
physical fitness indicators. The most pronounced improvements among girls were recorded in pull-ups (50%)
and the 1000-m run (42.2%), whereas boys achieved the highest gains in pull-ups (43.5%) and push-
ups (27.9%). The findings suggest that the proposed methodology can be effectively used in the training pro-
cess of young boxers.
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Introduction

Boxing is a sport classified as a speed-strength discipline characterized by maximum physical intensity.
At the current stage of its development, the issue of training in youth boxing is particularly critical, as the
intensity of competition in the ring increases, placing high demands on boxers’ physical fitness [1, 2].

The participation of young male and female boxers in international competitions at the European and
World Championship levels can lead to an accelerated training process for young athletes and an unjustified
increase in time spent on specialized training at the expense of general physical conditioning, which results
in one-sided development, inconsistent athletic performance, a decline in motivation, and a halt in athletic
progress [2, 3].

Women’s boxing has been gaining popularity and has been included in the Olympic programme since
2012. At the 2028 Olympic Games, an additional women’s weight category is expected to be introduced,
resulting in medal competitions across seven men’s and seven women’s weight classes. The works of
E.P. Sharina, V.V.Chumash, L.V.Lagutenko, E.P.Krestovnikova, T.V.Chala, O.V. Domuladzhanova,
E.V. Gapesina, V.P. Stroshkov, A.M. Gladkikh, R.R. Magomedov, and others point to a lack of research
dedicated to the training of young female boxers [4, 5, 6, 7].

Research Objective. To justify, develop, and verify the effectiveness of a physical training methodolo-
gy for boxers aged 13-15 during the training phase.
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Methods and Materials

The study was conducted at the “UPGRADE” private martial arts club in Moscow, specifically in the
boxing section, one of the nine martial arts disciplines practiced at the club.

Six boxers aged 13-15 participated in the study—two girls and four boys—with athletic qualifications
ranging from 2nd-class athletes to candidates for Master of Sports. Of the boxers who participated in the
study, two girls have been members of the Russian junior national team since 2025, and one boy is a member
of the Moscow city team.

A distinctive feature of the training process in the boxing department of a private club is the heteroge-
neous composition of training groups, where beginners and fairly experienced athletes train at the same time,
and there is a high turnover of participants. The age composition of the groups is also heterogeneous, with
boys and girls training together.

To validate the experimental methodology for assessing the physical fitness of boxers aged 13-15, the
subjects underwent physical fitness testing consisting of 10 standardized tests designed to evaluate their gen-
eral and sport-specific physical fitness: 10-meter sprint, 3 x 10-meter shuttle run, standing long jump, 1000-
meter run, bench press, push-ups, pull-ups on a high bar, half-squats with a barbell on the shoulders, sit-ups
from a lying position in 1 minute, and the number of punches on a punching bag in 1 minute.

An analysis of video recordings of boxing matches involving boxers of different weight classes and ag-
es, both men and women, was also conducted, and pedagogical observation of the subjects was carried out.

Results and Discussion

To incorporate exercises for developing foot muscle strength into a general physical training program,
we conducted a study whose results revealed the significant role of foot stiffness—particularly that of the
transverse arch—in increasing the striking power of boxers [8-11].

We hypothesized that as an athlete’s weight increases, maximum acceleration increases; consequently,
punching power increases, and the need to enhance foot rigidity—particularly that of the transverse arches—
becomes all the more critical.

To validate the experimental methodology, we also measured the foot length of the subjects at the be-
ginning of the study while standing in a relaxed position and while contracting the intrinsic foot muscles
(“short foot™).

Figure 1 shows the difference in foot length between the relaxed standing position and the “short foot”
position (with the internal foot muscles tensed) in female boxers using a right-handed stance, expressed as a
percentage.
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Figure 1. Difference in foot length when standing at rest (1*)
and when the intrinsic foot muscles are contracted (2**) in young women %
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The analysis revealed that among the subjects—both female and male boxers who fight in a right-

handed stance—the difference between 1* and 2** of the left leg was higher in percentage terms, while for
athletes boxing in a southpaw stance, the difference in foot length when standing at rest and when contract-
ing the intrinsic foot muscles was greater on the right leg.

Based on the data obtained, exercises were developed to strengthen the foot muscles and build their

strength, specifically to strengthen the metatarsophalangeal transverse arch and the intrinsic foot muscles,
which were incorporated into the experimental physical training program for boxers aged 13-15.

List of exercises:

Exercises for strengthening and stabilizing the feet (barefoot):

- balancing on a hemisphere on one leg;

- jumping on the balls of the feet toward oneself;

- juggling tennis balls while standing on a platform at a 45° angle;
- moving across a hard surface by flexing the toes (“caterpillar”);
- walking on the outer edge of the foot 1 set of 5 minutes.

Core exercises (core muscles):

- plank;

- side plank;

- abdominal exercises (lower, upper, and oblique abs).

Exercises to improve coordination:

- forward rolls;

- backward rolls;

- trunk rotation around its axis + shadow boxing;

- 360° jumps;

- forward somersaults;

- walking on hands once;

- juggling a tennis ball.

Exercises to develop strength:

- Half-squat with a barbell on the shoulders onto a bench;

- Bench press;

- Barbell front raises.

To verify the effectiveness of the experimental physical training methodology for 15- to 16-year-old

boxers, the subjects’ fitness was tested, after which the developed methodology was implemented in the
training process of the boxing division of the private fighting club “UPGRADE” in Moscow from October
2024 to December 2025.
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Upon its completion, retesting was conducted, the results of which are presented in Figure 2.
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Figure 2. Percentage increase in results for boys and girls at the conclusion of the study

Among the girls, the greatest improvement in performance was seen in pull-ups (180 %), followed by

the 1000-meter run. — 42.19 %; in the push-up test, the result increased by 27.3 %; in the bench press, there
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was a 23 % increase; in sit-ups in 1 minute — by 21.8 %, in the barbell shoulder press, the result increased
by 9.8 %, the number of punches on the punching bag in 1 minute increased by 9.5 %, speed abilities (10-
meter dash) improved by 9.3 %, and the smallest increase occurred in the standing long jump, where the re-
sult increased by 5.5 %.

Among the boys, pull-up results improved by 43.5 %; the push-up test ranked second in terms of
growth rate, with a 27.9 % increase; in the half-squat with a barbell on the shoulders, performance increased
by 24.4 %; in the bench press, results increased by 22.9 %; in the 1-minute sit-up test, results increased by
17.1 %; and the number of punches on the punching bag in 1 minute increased Performance in the 10-meter
dash and the 1,000-meter run increased by 8.7 %, and the result in the 3x10-meter shuttle run improved by
6.3 %. And, just as with the girls, the smallest increase was in the standing long jump test, which improved
by 4.9 %.

It should be noted that among the young men, the greatest improvement in performance was observed
in tests of strength and strength endurance, with gains ranging from 17.1 % to 43.5 %.

A separate study was conducted to evaluate the effectiveness of a set of exercises designed to strength-
en the feet.

At the initial stage of the study, foot stiffness was assessed by measuring foot length in a relaxed stand-
ing position and during contraction of the intrinsic foot muscles.

During the mesocycle from October 13, 2025, to November 4, 2025, the exercise program was incorpo-
rated into the training regimen of boxers aged 13-15. To strengthen the foot muscles and develop their
strength, specifically to strengthen the metatarsophalangeal transverse arch and the intrinsic foot muscles,
these exercises were included in the experimental physical training program for boxers aged 13-15.

During the study period, 50 training sessions were conducted, of which 14 sessions (28 %) were dedi-
cated to strengthening the foot muscles, 5 training sessions (10 %) were conducted to develop strength,
5 sessions (10 %) to develop strength endurance, 5 sessions (10 %) to develop speed, and 4 sessions each
(8 % each) were conducted to develop coordination and general endurance.

The list of exercises is provided above.

At the conclusion of the study, the results of changes in foot length while standing at rest and with the
foot’s intrinsic muscles contracted are presented in Table 1.

Table 1
Difference in foot length measurements at the conclusion of the study
Right foot (cm) Left foot Difference (cm) and|  Difference
Ne Athlete (cm) % (cm) and %
1 2" 1 2 Right foot Left foot

Athlete 1 26 24,7 26 24,1 1,3 5 1,9 7.3
1 Weight: 60 kg

Candidate for Master 26 24,8 26 24,3 1,2 4,6 1,7 6,5

of Sports

Athlete 2 22 20,5 22 20,1 15 6,8 1,9 8,6
2 Weight: 57 kg

Candidate for Master 22 20,6 22 20,1 1,4 6,4 1,9 8,6

of Sports

Athlete 1 26 23,6 26 23,9 2,4 9,2 2,1 8,1
3 Weight: 80 kg

Candidate for Master 26 23,8 26 23,9 2,2 8,5 2,1 8,1

of Sports

Athlete 2 24 21,5 24 21,1 2,5 11 2,9 12,1
4 |Weight 57

1st class 24 21,5 24 21,3 2,5 11 2,7 11,25

Athlete 3 25 23,2 25 23,5 1,8 7,2 18 7,2
5 [Weight 66

1st class 25 23,2 25 23,5 1,8 7,2 1,8 7,2

Athlete 4 24,5 23,2 24,5 22,5 1,3 53 2,0 8,2
6 |Weight 57

ond class 24,5 23,2 24,5 22,5 1,3 53 2,0 8,2
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An analysis of the results revealed that, following the incorporation of exercises designed to increase
foot stiffness into the experimental protocol, changes occurred in a number of athletes, while for other partic-
ipants, the results remained unchanged from the beginning of the study. An increase in foot stiffness was ob-
served in male and female athletes boxing in a right-handed stance, primarily on the right leg. In our opinion,
three weeks (one mesocycle) is insufficient to achieve positive results, and the duration of the intervention
must be extended.

Conclusions

An analysis of available sources of information has shown that the number of exercises designed to
train the feet in athletes across various sports is quite limited, and specifically, there are virtually none target-
ing the transverse arch.

In the physical training program for boxers aged 13-15, exercises aimed at strengthening the muscles of
the feet and trunk (core) were included in training sessions at the end of the main part, accounting for 28 %
of the total number of sessions. A pedagogical experiment to increase foot rigidity showed that 3 weeks are
insufficient to achieve positive results and that the duration of the intervention must be increased.

An indirect indicator of the effectiveness of the experimental methodology can be considered the suc-
cessful performance of the athlete who participated in the study, who took first place in the 60 kg weight
class at the European Youth Boxing Championships in Novo Pozar, Serbia. Another athlete won a bronze
medal in the 57 kg weight class at the 3rd CIS Games held from September 28 to October 10, 2025, in Gan-
ja, Azerbaijan. Based on the above, it can be concluded that the experimental physical training methodology
for boxers aged 13-15 has demonstrated sufficient effectiveness and can be utilized in the training process
for boxers during the preparatory phase.

References

1 Kubiyeva, S., Syzdykov, A., Botagariyev, T., Makunina, O., Mambetov, N., & Aralbayev. A. (2025). Improving the func-
tional status of young boxers in the preparatory period of training with biofeedback. Sci Rep., 15(1), 39812. doi: 10.1038/s41598-
025-23663-y. PMID: 41233551; PMCID: PMC12615792.

2 Cioffi, R. & Lubetzky, A.V. (2023). BOXVR Versus Guided YouTube Boxing for Stress, Anxiety, and Cognitive Perfor-
mance in Adolescents: A Pilot Randomized Controlled Trial. Games for Health Journal, 12(3), 259-268. doi:10.1089/g4h.2022.0202

3 Kim, B. & Kang, S. (2020). Regular Leisure-Time Physical Activity is Effective in Boosting Neurotrophic Factors and Alle-
viating Menopause Symptoms. International Journal of Environmental Research and Public Health, 17(22), 8624.
https://doi.org/10.3390/ijerph17228624

4 Vertadier, N., Trzepizur, W., & Faure, S. (2022). Overuse of Short-Acting Beta-2 Agonists (SABAS) in Elite Athletes: Hy-
potheses to Explain It. Sports, 10(3), 36. https://doi.org/10.3390/sports10030036

5 Gapeshina, E.V. & Stroshkov, V.P. (2020). Primenenie pedagogicheskikh tekhnologii v tekhniko-takticheskoi podgotovke
zhenshchin, professionalno zanimaiushchikhsia boksom [The Application of Pedagogical Technologies in the Technical and Tactical
Training of Female Professional Boxers]. Voprosy pedagogiki — Issues in Pedagogy, 12-2, 69-73 [in Russian].

6 Domuladzhanova, O.V. (2018). Adaptatsiia funktsionalnogo rezerva trenirovannosti zhenshchin-bokserov razlichnoi
kvalifikatsii k trenirovochnym nagruzkam tsentralizovannoi podgotovki [Adaptation of the functional fitness reserve of female box-
ers of various skill levels to the training loads of centralized training]. Vestnik sportivnoi nauki — Bulletin of Sports Science, 1,
8-10 [in Russian].

7 Krestnikova, E.P. & Chalaya, T.V. (2021). Osobennosti podgotovki devushek bokserov 16-18 let [Features of training for
female boxers aged 16-18]. Teoriia i praktika sovremennoi nauki — Theory and Practice of Modern Science, 4(70), 212-215 [in
Russian].

8 SHarina, E.P., Chumash, V.V, & Lagutenko, L.V. (2018). Metodika fizicheskoi i tekhnicheskoi podgotovki yunykh bokserov
(devochek) na osnove sovremennykh fitnes-tekhnologii [Methods of physical and technical training for young female boxers based
on modern fitness technologies]. Vestnik Adygeiskogo gosudarstvennogo universiteta — Bulletin of Adyghe State University, 1(213),
189-193 [in Russian].

9 Shustova, E.V., SHustov, A.A., & Kolbunov, A.A. (2025). Vliianie zhestkosti stopy na effektivnost skorostno-silovykh
trenirovochnykh i sorevnovatelnykh dvigatelnykh deistvii [The influence of foot stiffness on the effectiveness of speed-strength
training and competitive motor actions]. Integratsiia teorii i praktiki v obshchem, dopolnitelnom i professionalnom fizkulturnom
obrazovanii. Materialy VIl Natsionalnoi nauchno-prakticheskoi konferentsii s mezhdunarodnym uchastiem — Integration of Theory
and Practice in General, Supplementary, and Professional Physical Education. Proceedings of the VII National Scientific and Prac-
tical Conference with International Participation (pp. 141-144) [in Russian].

26 ISSN 3081-0531 (Print) ISSN 3081-054X (Online)


https://doi.org/10.1089/g4h.2022.0202
https://doi.org/10.3390/ijerph17228624
https://doi.org/10.3390/sports10030036

Physical Training Methodology...

10 Ping Y., Xu C., Xu L., Liao G., Zhou Y., Deng C., Lan Y., Yu F., Shi J., Wang L., Xiao Y., & Li X. (2020). Prioritizing
Gene Cascading Paths to Model Colorectal Cancer Through Engineered Organoids. Front. Bioeng. Biotechnol, 8, 12.
doi: 10.3389/fhioe.2020.00012

11 Sha, L. & Chiu, W.H. (2026). Wearable Sensor-Based Analysis of Punch Acceleration and Plantar Pressure Distribution in
Boxing. Sensors, 26(9), 2707. https://doi.org/10.3390/s26092707

Information about the authors

Shustov Alexander Andreevich — Candidate of Pedagogical Sciences, Associate Professor, State
University of Education, Moscow, Russian Federation; e-mail: aashustov_hj@mail.ru; ORCID ID: 0009-
0002-9012-501X

Kolbunov Anton Alekseevich — Boxing coach, State Budgetary Institution “MOSGORSPORT”
of the Moscow Department of Sports, Moscow, Russian Federation; e-mail: ya.decatlon2014@mail.ru;
ORCID ID: 0009-0009-7401-7968

Shustova Elena Viktorovna (contact person) — Candidate of Pedagogical Sciences, Associate
Professor, State University of Education, Moscow, Russian Federation; e-mail: elena-shustova@mail.ru;
ORCID ID: 0009-0008-9927-6993

Trends in physical education and sport. 2026, 2, 2(4) 27


https://doi.org/10.3390/s26092707
mailto:aashustov_hj@mail.ru
mailto:ya.decatlon2014@mail.ru
mailto:elena-shustova@mail.ru

