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Abstract 
Objectives. This study aimed to compare the effects of wrestling and sumo wrestling as similar combat sports 
activities in a training program on technical wrestling scores, wrestling performance indexes, and intrinsic 
motivation in youth practitioners. 
Materials and methods. A randomized controlled trial using a single-blinded design, and repeated measures of 
parallel groups (sumo-based group: EG, n = 19, aged = 12.42 ± 0.87 years; and only wrestling group: CG, n = 19, 
aged = 12.41 ± 0.78 years) was conducted. Three 65-minute weekly sessions for four weeks were dedicated to the 
interventions. A two-factor mixed analysis of variance (ANOVA) model with repeated measures was performed to 
assess the group vs. time impact analysis. 
Results. The findings revealed a significant interaction between the variables, whereby higher values were observed 
for technical wrestling scores on the attempted head and arm throw test (F1;18 = 356.2; p < 0.001; ES = 0.60), wrestling 
performance indexes on the pushing opponent test (F1;18 = 8.31; p = 0.009; ES = 0.08), intrinsic motivation for effort/
importance item (F1;18 = 12.24; p = 0.003; ES = 0.82) and intrinsic motivation item (F1;18 = 19.36; p = 0.000; ES = 0.24) 
in favor of EG. 
Conclusions. In conclusion, the sumo-based training program produces significantly greater responses on technical 
performance, and intrinsic motivation, specifically regarding wrestling training. 
Keywords: motivation, combat sports, transfer learning, martial arts, technical performance.

©	 Melki, H., Hernandez-Martinez, J., Herrera-Valenzuela, T., 
Cid-Calfucura, I., Magnani Branco, B. H., & Valdés-Badilla, P., 
2024.

Introduction 

Learning should be a pleasure (Mak & Fancourt, 2020), 
discovering new concepts to understand the world better. 
Pleasure may seem incompatible with school-based learning 

and a waste of time for some people (Nailer et al., 2023). 
According to Ryan and Deci (2021), motivation is a dynamic 
state relative to each student. For this reason, Wijnia (2020) 
showed that motivation should be generated in learning 
so that each student wants to learn. Motivation has been 
identified as a critical factor influencing student learning 
outcomes (Lo et al., 2022). Creating an environment 
conducive to learning seems necessary so that students feel 
comfortable in it and thus reduce their fear of academic 
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achievement (Quansah et al., 2022). From this perspective, 
Ramlan et al. (2023) stated that transfer involves using 
previous performance and learning experiences in a 
particular context and then adapting these experiences to 
similar or different contexts. The area of affective learning, 
which aims to promote feelings, attitudes, emotions, and 
social behavior, has been an educational objective of physical 
education for almost a century (Testers et al., 2020). 

In this sense, a systematic review by Teraoka et al. (2020) 
shows that physical education classes promote affective 
learning based on feelings, attitudes, emotions, and social 
behaviors. Including combat sports in physical education 
classes stimulates affective learning and the development of 
motor skills (Pereira et al., 2022). The different modalities 
of combat sports through continuous, intermittent and 
object-mediated physical contact are capable of developing 
multiple motor skills, allowing balanced motor development 
in children and adolescents (Pereira et al., 2022).

Within combat sports, we find wrestling, which can 
stimulate discipline in children and youth (Biletic et al., 
2023). In this perspective, Melki et al. (2019) have pointed 
out that wrestling can be fun and safe for children and 
adolescents. Besides, it allows children to develop physical 
skills such as speed, agility, and muscular endurance (Genç, 
2020), carrying out activities such as pulling, pushing, 
bending, squeezing, and twisting (Balushka et al., 2020). 
The critical factor of success in wrestling is technical rather 
than strength, given that a certain level of strength has been 
developed to achieve mastery of the technique (Cieśliński et 
al., 2021). There are two styles of wrestling in competitions, 
i.e., the Freestyle and the Greco-Roman (Cieśliński et al., 
2021). The Freestyle includes the upper and lower body 
and is characterized by intermittent short-duration and 
high-intensity efforts (Chaabene et al., 2017). On the other 
hand, the Greco-Roman style only permitted upper body 
movements and presented a combat time of 6 min (2 rounds 
x 3 min) (Chaabene et al., 2017). Besides that, Chaabene et al. 
(2017) state that wrestling offers various moral development 
experiences, such as mature self-concept, decision-making, 
self-control, and sportsmanship. More specifically, for 
Destani et al. (2014) to use the concept of fair play, students 
can learn to obey rules and develop personal and social 
responsibility for their behavior. 

Conversely, sumo is a traditional Japanese sport in which 
two wrestlers fight to push their opponent out of the circle 
or make any part of their body touch the ground (Nakagawa 
& Nakagawa, 2022). In this regard, Reicher (2020) indicated 
the similarity between wrestling and sumo in terms of 
their technical and physical characteristics. Therefore, 
sumo wrestlers must develop power, agility, balance, and 
aerobic capacity (Nakagawa & Nakagawa, 2022). In a study 
conducted by Beekley et al. (2006) on trained adult sumo 
wrestlers, they observed that they had higher body weight, 
body fat percentage, skeletal muscle mass, and maximum 
oxygen consumption (VO2max) absolute compared to 
untrained wrestlers; these differences being significant 
(p < 0.05). However, this may be different according to the 
age range of the wrestlers, which is indicated by Arakawa et 
al. (2020) in Japanese elite wrestlers, showing that wrestlers 
younger than 12 years old show a significant decrease 
(p  <  0.05) in body fat percentage compared to wrestlers 
older than 20 years old. 

There is evidence of the effects of wrestling, such as 
sumo, on anthropometric variables, such as developing 
technical and tactical skills and affective learning (Beekley 
et al., 2006; Destani et al., 2014; Melki et al., 2019). So far, 
the effects on intrinsic motivation, as well as technical and 
tactical skill development, are unknown when comparing 
wrestling with sumo as an intervention. 

The purpose of the study is to compare the effects of 
wrestling and sumo wrestling as similar combat sports activities 
in a training program on technical wrestling scores, wrestling 
performance indexes, and intrinsic motivation in youth.

Materials and Methods

Participants

According to a previous study in combat sports (Bra-
sil et al., 2020), the ideal number of participants per group 
was 17 subjects. For this calculation, an average difference 
of 1.2 % in body fat percentage was used as the minimum 
difference required for substantial clinical relevance, with a 
standard deviation of 0.22, considering an alpha level of 0.05 
was considered with a power of 80 % and an expected loss of 
15 %. GPower software (version 3.1.9.6, Franz Faul, Univer-
sity of Kiel, Germany) was used to calculate statistical power. 

The inclusion criteria were: (i) enrolled in a wrestling 
promotion center in Manouba (It is located in the north of 
Tunisia, near the coast of the Gulf of Tunis [Mediterranean 
Sea], the capital of the country, the city of Tunis, and the 
Mejerda River), that agrees to participate in the interven-
tion; (ii) age range between 10 and 12 years old; (iii) have 
been practicing for more than 6 months; (iv) attend ≥ 85 % 
of the sessions scheduled for the training session. Exclusion 
criteria were the following: (i) any musculoskeletal injuries 
or medical contraindications (i.e., congenital heart disease, 
fever, diarrhea, or general malaise) that would prevent their 
average performance in the assessments and intervention; 
and (ii) novice practitioners without any prior knowledge 
of combat sports. This requirement was applied to prevent 
post-transfer effects between sports (Smeeton et al., 2004). 
Eligibility was verified for 50 youth: 5 refused participation, 
4  were ineligible, and 3 were excluded. A total of 38 par-
ticipants (22 boys and 16 girls) were randomly assigned to 
either the EG (n = 19; mean age = 12.42 ± 0.87 years old) 
or the CG (n = 19; mean age = 12.41 ± 0.78 years old). The 
youth did not present pain before the assessments or during 
the training sessions, without presenting injuries during the 
intervention. 

All participants had to accept the criteria for using and 
handling the data by signing an informed consent and assent 
form  their parents or guardians because they were minors, 
authorizing the use of the information for scientific purposes. 
The research protocol was approved by the research of of 
Universidad Autónoma de Chile (approval number: N° 18-
2018) and developed following the Declaration of Helsinki 
with human beings.

Procedure

We conducted a randomized controlled trial, single-
blinded (evaluators), repeated measures of parallel groups 
with equal distribution of youth in a wrestling promotion 
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center in Manouba, Tunisia, distributed in experimental 
group (EG; participated in a training program center on 
sumo-based as a preparatory phase combined with techni-
cal training in wrestling) and a control group (CG; followed 
only a wrestling technical training). The randomization was 
performed using the randomizer internet site1. The method-
ology followed was the Consolidated Standards of Reporting 
Trials (CONSORT) guidelines (Turner et al., 2012). The in-
terventions were conducted over four weeks, comprising 
12 sessions. These sessions occurred thrice weekly (on Mon-
days, Wednesdays, and Fridays) for 65 minutes each. The 
assessments included anthropometric variables, technical 
wrestling scores, performance indexes, and intrinsic motiva-
tion. All assessments were conducted in the afternoon (be-
tween 17:00 and 19:00 h) and in the exact location (wrestling 
promotion center, with the control of variables, temperature, 
and investigators that applied the procedures in pre- and 
post-assessments). 

Following the International Society for the Advancement 
of Kinanthropometry (ISAK), all assessments were 
performed according to the ISAK guidelines (Marfell-Jones 
et al., 2012). A digital scale (Seca 769, Germany; accuracy of 
0.1 kg) was used to measure body weight, and a stadiometer 
(Seca 220, Germany; accuracy of 0.1 cm) was used to 
measure height. Each participant’s body mass index (BMI) 
was calculated by dividing weight in kilograms by the square 
of height in meters.

An individual assessment grid has been specially 
designed to assess wrestlers’ technical skill during the bouts, 
covering the following elements (Melki & Bouzid, 2023): 
(i)  number of successful holds by head and arm throws, 
which is defined by Stordopoulos et al. (2016), as any hold 
awarding 4 points to a wrestler in a standing position that 
causes his opponent to lose all contact with the ground, 
moving him in the air and bringing him to the ground in a 
position of direct danger, (ii) number of unsuccessful head 
and arm throws, when the wrestler does not complete the 
execution of the hold and the referee does not award points 
and, (iii) number of attempted head and arm throws.

During bouts conducted for both groups at the end of 
training sessions, a total score of “1” or “4” was awarded 
to each student who met the two technical performance 
criteria (United World Wrestling, 2017): (i) pushing the 
opponent outside the playing area by lifting and controlling 
him. The referee stops the bout and awards 1 point and, 
(ii) performing a throw using the head and arm to place the 
opponent on his back by losing any contact with the mat.

Youth’s intrinsic motivation was calculated using 
an adapted version of Ryan (1982) Intrinsic Motivation 
Inventory (IMI, in Supplementary Material), the IMI was 
conducted with students who can speak and understand 
English (the evaluators tried to explain the inventory both 
collectively and individually). It comprises fourteen items 
suitably reworded for the specific context for use in sports 
settings by McAuley et al. (1989). The IMI contains four 
subscales: interest/enjoyment, effort/importance, perceived 
competence, and tension/ pressure. Sample items were: 
“I enjoyed wrestling very much,” “I think I am pretty good 
at wrestling training,” “I put much effort into wrestling 
training,” and “I felt tense while doing wrestling.” Students 

rated their answers on a 7-point scale (1 strongly disagree and 
7 strongly agree). These subscales have been used in previous 
physical education-based studies in which adequate validity 
and acceptable internal reliability (between 0.68 and 0.84) 
were demonstrated (McAuley et al., 1989; Wang et al., 2017). 

Training program 

The training program is based on a previous study 
(Melki & Bouzid, 2023) regarding wrestling techniques 
and sumo exercises. For both groups (EG and CG), a single 
session of both programs lasted up to 65 minutes: 10 min 
of standardized general warm-up, 10 min of specific warm-
up based on oppositional skills, followed by 35 min of 
basic training, followed by individual reference bouts (this 
bout takes place with a change of time with an objective 
determined in advance by the coach, for example, only the 
head and arm throw technique is applied for the duration of 
the bout) and concluded by a 5-min of wrestling bouts and 
5-min recovery period using dynamic and static flexibility 
exercises. One session was devoted at the end of the 
training program to assess each participant’s morphological 
variables, technical wrestling scores, wrestling performance 
indexes, and intrinsic motivation. Both group’s (EG and 
CG) training programs were based on technical wrestling 
sessions, including learning head and arm throws. For the 
EG, sumo was used as an associated preparatory phase to 
the same technical wrestling program. At the end of each 
training session, all participants participated in one-on-one 
reference bouts. 

The central part of the training program for the EG 
(sumo-based) consisted of exercises centered on sumo as 
a preparatory phase combined with technical training for 
wrestling. The exercises were divided into 15 minutes of 
sumo varieties: taking the opponent out of a circle, marking 
the wrestling area, or knocking him down, and 20 minutes 
of wrestling techniques. 

For the CG, the central part consists of 35 min of 
technical training in wrestling. Lessons included learning 
the arm and head throwing technique, followed by a series of 
progressive and complex learning situations. The throwing 
techniques taught during the 12 lessons were similar to the 
combined approach: the attacking body positions, arms 
control, and head position. The complexity of the exercises 
increased progressively throughout the sessions. At the end 
of each training session, the participant played wrestling 
matches freely for 5 minutes. After the intervention 
program, all participants assessed morphological variables, 
technical wrestling scores, wrestling performance indexes, 
and intrinsic motivation. 

Statistical Αnalysis 

Firstly, the Shapiro-Wilk test was used to determine 
the data normality. The values were reported as mean 
and standard deviation after the normality confirmation 
(p > 0.05). The  t-test for independent samples was used 
to assess differences in youth anthropometric variables, 
technical wrestling scores, wrestling performance indexes, 
and intrinsic motivation between the whole sample of the 
EG and CG. A two-factor repeated measures of analysis of 
variance (ANOVA) were used to measure the group vs. time 1	https://www.randomizer.org
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effect of all variables. When the group vs. time interaction 
was significant, the Bonferroni post-hoc test was applied 
to establish possible intragroup differences (pre vs. post), 
while intergroup differences (EG vs. CG) were determined 
with the Mann-Whitney U test. The effect size (ES) was 
determined through Cohen’s d, considering a small (0.20-
0.49), moderate (0.50-0.79), or large (> 0.80) effect (Cohen, 
1992). A significant difference was established for all analyses 
at 5 %. Data were analyzed with SPSS 25.0 statistical software 
(SPSS 25.0 for Windows, SPSS Inc., Chicago, IL, USA).

Results

The mean differences in anthropometric variables 
between the EG and CG are presented in Table 1. Indeed, 
the mixed ANOVA revealed no significant group vs. time 
interactions for anthropometric variables.

For the Technical Wrestling Score, the group vs. time 
repeated measures ANOVA with Bonferroni post-hoc test 
revealed a significant interaction for attempted head and arm 
throw (F1;18 = 356.2; p < 0.001; ES = 0.60. Figure 3, Panel A) 
in favor of the EG, but without significant interaction for 
unsuccessful head and arm throw (F1;18 = 2.67; p = 0.120; 

Table 1. Baseline Characteristics of the sample

Assessment Group  (Mean ± SD) p-value 95% CI η²

Age (years) 
EG (n = 19) 12.42 ± 0.87

0.957 0.59 to 0.56 8.05
CG (n = 19) 12.41 ± 0.78

Height (cm)
EG (n = 19) 148.50 ± 3.01

<0.001 2.74 to 7.47 0.35
CG (n = 19) 153.60 ± 4.10

Body weight (kg)
EG (n = 19) 48.89 ± 2.98

<0.001 -5.11 to -2.04 0.38
CG (n = 19) 45.32 ± 1.42

BMI (kg/m2) EG (n = 19) 22.17 ± 1.24 <0.001 -3.74 to -2.12 0.60
CG (n = 19) 19.24 ± 1.22

SD: Standard deviation. CI: confidence interval. BMI: body mass index. EG: experimental group. CG: control 
group. p-value: significant value
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Fig. 2. Intra and intergroup multiple comparisons on wrestling 
performance index in youth

ES = -0.23. Figure 3, Panel B), and successful head and arm 
throw (F1;18 = 0.88; p = 0.360; ES = 0.41. Figure 1, Panel C). 

For the wrestling performance index, the group vs. 
time repeated measures ANOVA with Bonferroni post-hoc 
test revealed a significant interaction for pushing opponent 
(F1;18 = 8.31; p = 0.009; ES = 0.08. Figure 4, Panel A) in favor 
of the EG, but without significant interaction for throw by 
the head and arm (F1;18 = 1.00; p = 0.331; ES = -0.09. Figure 2, 
Panel B). 

Concerning the intrinsic motivation, the group vs. 
time repeated measures ANOVA with Bonferroni post-hoc 
test revealed a significant interaction for effort/importance 
(F1;18 = 12.24; p = 0.003; ES = 0.82. Figure 5, Panel C) and 
intrinsic motivation (F1;18 = 19.36; p = 0.000; ES = 0.24. 
Figure 5, Panel D) in favor of the EG, but without significant 
interaction for interest/enjoyment (F1;18 = 0.10; p = 0.761; 
ES = 0.21. Figure 2, Panel A), and perceived competence 
(F1;18 = 1.70; p = 0.209; ES = 0.03. Figure 3, Panel B).

Discussion

This study aimed to compare the effects of wrestling 
and sumo wrestling as similar combat sports activities in a 
training program on technical wrestling scores, wrestling 
performance indexes, and intrinsic motivation in youth. 
The training program lasted four weeks and was based 
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on three 65-minute weekly sessions, as stipulated in the 
wrestling centers’ schedule. The primary outcomes indicated 
the following: (i) for the indices of technical wrestling 
performance, it was observed that the EG that used the sumo 
method had a better performance in the test of head and arm 
throwing attempts with a significant interaction compared to 
the CG; (ii) the EG had a better wrestling performance index 
as a result of improvements in the pushing the opponent test, 
with a significant interaction compared to the CG. Although 
the throwing and displacement techniques taught during the 
12 sessions were similar in both groups, the improvements 
in the EG that used the sumo method may be due to a 
positive transfer of motor skills (Soderstrom & Bjork, 2015). 
The comparison between the technical performances of the 
two intervention groups showed that the motor learning 
skills practiced by the participants in this study were more 
valuable than traditional play and wrestling. In that sense, 
we must understand motor learning as a set of internal 
processes associated with practice and experience, which 
are capable of generating changes in the ability to produce 
motor activities through a specific skill (Cano-de-la-Cuerda 
et al., 2015; Torres-Moreno et al., 2022), favoring synaptic 
neuronal connections, having multiple benefits, such as 
the coordinated work of the cerebral hemispheres based on 
their differences and functional specialties (Robinson et al., 
2017). Specifically, learning can produce a change in the 
physical and biochemical structure of the brain, resulting in 
a brain reorganization that impacts the expression of skills 
and behaviors (Drews et al., 2013; Tompsett et al., 2017). 
Furthermore, these adaptations can be expressed globally 
in forming new synapses or modifying already established 
synaptic connections (Cano-de-la-Cuerda et al., 2015; 

Torres-Moreno et al., 2022). In addition, according to Cole 
et al. (2018), motor learning would not only be generated 
in the short term, as could be identified in this four-week 
intervention, but through brain stimulation, it would be 
shown as an enhancer with long-term retained effects in the 
primary motor cortex, essential structure to develop motor 
learning.

Based on the above, our results agree with the specific 
literature, which supports the positive effects of training 
programs of different durations on technical performance 
(Wulf & Lewthwaite, 2016). In contrast, the sumo training 
sessions influenced the average scores of the EG and 
showed a higher level of intrinsic motivation than those of 
the CG, specifically for the effort/importance and intrinsic 
motivation item. With everything mentioned up to this 
point, our findings also agree with Parlebas and Dugas 
(2005), who reported an interspecific learning transfer 
between similar activities. Also, sumo has been described 
as a preparatory activity for other sports (Beekley et al., 
2006; Nakagawa & Nakagawa, 2022). Our results coincide 
in regrouping similar activities in the same family. In this 
sense, Bengué (2000) states that this physical taxonomy 
confirmed that these activities, whether sports or not, have 
common characteristics that allow them to be grouped. This 
positive effect of the sumo approach (i.e., EG) on children’s 
motivation could be because playing is more enjoyable 
than practicing the technique (Vansteenkiste et al., 2010). 
Indeed, we noticed that the CG quickly lost their motivation 
to practice the technique with exercises; in this sense, it is 
essential to know that the maturation of certain functions 
accompanies the capacity for sustained and self-directed 
attention, so it is necessary to seek synchronization of the 
vestibular, perceptual and visual processes of each child, 
regardless of their abilities to execute of a program with 
motor interventions (Emami Kashfi et al., 2019; Torres-
Moreno et al., 2022). Our results agree with White et al. 
(2021), who noted that this finding could be considered a 
central element in the extent to which physical education 
teachers should promote an active physical life and showed 
that sumo-based training could improve children’s intentions 
to become physically active. Apparently, the sumo-based 
method can be a source of positive transfer, supports 
intrinsic motivation, and can develop positive attitudes in 
children and adolescents (González et al., 2018). 

Instead, it has been reported that learning training 
styles affect skill acquisition and transfer, which has posed 
a significant problem for coaches and trainers seeking to 
develop the most effective teaching skills (Práxedes et al., 
2022). For motor control learning to be effective, Renshaw 
et al. (2022) confirmed that skill practice must be adaptable 
to new situations the learner encounters (task-to-task 
transfer) and that the skill must also be retained over time 
once acquired. In this sense, wrestling and sumo seem to be 
physical activity strategies that can be adapted to the needs 
of children and contribute to their development, which 
requires further research.

This study’s potential limitations include a lack of control 
over food intake and a failure to complete a food record 
(to understand the youth’s dietary profiles, including their 
protein, carbohydrate, lipid, and micronutrient intake), both 
of which could affect the children’ technical wrestling scores 
and wrestling performance indexes. The training program 
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was four weeks and included only twelve training sessions; 
thus, our findings should be interpreted cautiously, given 
that long-term interventions are required to verify them. 
Finally, only one psychological result has been evaluated: 
intrinsic motivation. Among the study’s main strengths, 
we could mention the inclusion of an active control group 
and the randomization of the participants, which improves 
the internal consistency of the study and increases external 
validity through protocolized and validated evaluations and 
a scientifically based training design. We suggest conducting 
future studies in larger groups that explore other forms of 
mental power in gaming contexts.

Conclusions

As a preparation activity for wrestling, the sumo-based 
training program produces significantly greater responses on 
technical wrestling scores, wrestling performance indexes, 
and intrinsic motivation regarding only wrestling training 
in youth. Likewise, the EG (sumo-based) offered significant 
changes in technical wrestling scores related to the number of 
attempted head and arm throws and repetitions that pushed 
the opponent out of the combat area. In addition, it was asso-
ciated with higher levels of intrinsic motivation and the need 
to be physically active. The presence of an inter-sport learning 
transfer related to technical skills in wrestlers’ performances 
should encourage coaches and trainers to develop and opti-
mize training programs that consider technical and physical 
similarities between certain sports, such as combat sports.
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Реферат. Стаття: 7 с., 1 табл., 3 рис., 41 джерел.

Мета дослідження. Метою цього дослідження було здійснити порівняльний аналіз впливу спортивної боротьби та 
боротьби сумо як споріднених видів єдиноборств в рамках тренувальної програми на результати виконання технічних 
дій у боротьбі, показники результативності боротьби та внутрішню мотивацію молоді, яка займається зазначеними ви-
дами спорту.

Матеріали та методи. Проведено рандомізоване контрольоване дослідження із застосуванням одинарного сліпого 
методу та повторних вимірювань у паралельних групах (група, що займається сумо: ЕГ, n = 19, вік = 12,42 ± 0,87 років; 
і група, що займається виключно боротьбою: КГ, n = 19, вік = 12,41 ± 0,78 років). Для проведення інтервенцій було перед-
бачено три 65-хвилинних щотижневих сесії протягом чотирьох тижнів. З метою оцінки групового та часового ефекту 
було проведено двофакторний змішаний дисперсійний аналіз (ANOVA) з повторними вимірюваннями.

Результати. За отриманими даними встановлено значущий взаємозв’язок між змінними, відповідно до якого вищі 
значення спостерігалися у результатах технічних дій у боротьбі під час тестових випробувань на виконання кидків через 
голову та за допомогою рук (F1;18 = 356,2; p = < 0,001; ES = 0,60), показників результативності боротьби за тестом на від-
штовхування супротивника (F1;18 = 8,31; p = 0,009; ES = 0,08), внутрішньої мотивації за параметром «зусилля/значущість» 
(F1;18 = 12,24; p = 0,003; ES = 0,82) та показником внутрішньої мотивації (F1;18 = 19,36; p = 0,000; ES = 0,24) на користь ЕГ. 

Висновки. Отже, впровадження тренувальної програми на основі сумо, забезпечує значно вищі показники технічної 
результативності та внутрішньої мотивації, зокрема, щодо тренувань з боротьби.

Ключові слова: мотивація, єдиноборства, передавальне навчання, бойові мистецтва, технічна результативність.
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