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Abstract

Background and study aim. This study explored the impact of two different specific warm-up protocols (con-
sisting of either opposition games or classical exercises) on technical-tactical performance, intrinsic motivation
and stress levels in wrestling schoolchildren.

Materials and methods. Sixty-three schoolchildren divided into two parallel groups (specific warm-up opposi-
tion game group: EG, n = 18, aged 12.42 + 0.87 years; and classical specific warm-up group: CG, n = 18, aged
12.41 £ 0.78 years) who completed three 75-minute sessions over four weeks practicing different specific warm-
up exercises.

Data was analyzed with IBM SPSS to find the normality, mean and standard deviation. A two-factor mixed analy-
sis of variance (ANOVA) model with repeated measures was performed to measure differences in mental health
and technical-tactical performance for both group.

Results. Several results emerged from this study; (i) EG who followed a specific warm-up program based on
opposition games performed better in the wrestling test and were able to improve the number of successful leg
attack skills, with a significant interaction compared to CG, (ii) EG obtained a better leg attack score due to their
quality of execution and (iii)) Compared with children in the CG group children in the EG group feel happy and
motivated and their stress levels decrease.

Conclusion. Wrestling teaching and training specialists should be convinced of the beneficial effects of exercises
based on opposition games on students’ technical and mental skills.

Keywords: warm-up, game, motivation, wrestling, stress.

AHoTauin

Bnnms cneundgivHOi pPO3MMHKM Ha OCHOBI irop, NoB'A3aHux i3 60poTb6010, HAa TEXHIYHY
npauesfaTtHICTb Ta NCcUXiyHe 340pPOB's WKOJISAPIiB HA 3aHATTAX (PiI3UYHOIO KYJIbTYPOLO

XacaH Menki, Moxamen Cawmi bysia, FOced PesryaHi

MeTa. Y UbOMYy AOCNIAXEHHI BMBYABCS BMIMB ABOX Pi3HMX KOHKPETHMX MPOTOKOJIIB PO3MUHKMK (AKi CKNagatTb-
csa abo 3 irop 3 enemMeHTamn 60poTbbu, abo 3 KNACMYHMX BMpaB) Ha TEXHIKO-TAKTUYHI MOKA3HUKWU, BHYTPILLIHIO
MOTUBALIO Ta piBEHb CTPeCy Yy WKOAAPiB, AKi 3aMatoTbcs 60poTbboto.

Marepian ta Merogm. LUictaecaT Tpwm WKoNapi, po3AineHi Ha ABi napanenbHi rpynu (rpyna crewianbHoi, wo
6a3yeTbca Ha irpax 3 enemeHTamu 6opoTtbbu: EIN, n = 18, Bik 12,42 + 0,87 pokiB; Ta rpyna Kiacn4Hoi cneuiasabHoi
po3MuHku: KI, n = 18, Bik 12,41 + 0,78 pokiB), AKi 3aBepwmnm Tpu 75-XBUIMHHI CEaHCK MPOTArOM YOTUPbLOX
TUXHIB, NPaKTUKYIOUM pi3Hi cneuianbHi BNpasu. JaHi 6ynu npoaHanizosaHi 3a gonomorot IBM SPSS ana nowyky
HOPMaJsibHOCTi, CEPeAHbOr0 3HAaYEHHS Ta CTaHAAPTHOro BiAXWeHHS. [1BodakTopHa 3MiaHa aucrnepcinHa moaenb
aHanizy (ANOVA) 3 noBTOpHMMKU BUMipaMn 6ysa BUKOHAHa A1s1 BUMIpOBaAHHS BiAMIHHOCTEN Yy NCUXiIYHOMY 310pPOB>T
Ta TEXHIKO-TaKTUYHMX NOKa3HUKax Ana obox rpyn.

PesynbTtatn. BHacnigok uboro gocnigxeHHsa 6yno oTpuMmaHo Kinbka pesynbtartis; (I) El, aki goTpumysanucs
NMeBHOI NporpamMm po3MMHKK, 3aCHOBAHOI Ha irpax 3 eneMeHTamMu 60poTbbM, NOKa3anm Kpalli pe3ynbTaTu B TECTi 3
60p0oTL6M Ta 3MOINM NOKPALLMTU KiSIbKICTb YCMILUHMX HABMYOK aTaKy HOramu, 3i 3Ha4YHOK B3AEMOAIED Y NMOPIBHAHHI
3 KI; (II) EI oTpuManu Kpawun pesynbTaT aTakm Horamm yepes sKicTb BUKoHaHHS Ta (III) nopiBHAHO 3 AiTbMKU Y
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rpyni KI gitu y rpyni EI noyyBanucsa wacnameBmMmMmm Ta MOTUBOBaHWMU, @ PiBEHb 1X CTPECY 3HMXYBaBCH.

BucHoBoOk. ®axiBLi 3 HaBYaHHSA Ta MiArOTOBKM Mo 60poTbbi MOBUHHI 6yTU nMepekoHaHi y CnpusaTiMBoOMY Br/UBI
BrMpaB, 3aCHOBaHWX Ha irpax 3 efieMeHTamMn 60poTbbuM, Ha TEXHIYHI Ta PO3yMOBiI HAaBMYKU CTYAEHTIB.

Knrou4oBi cnoBa: po3muHka, rpa, motueaLisa, 6opoTeba, cTpec.

Introduction

Sporting success requires progress in physical and
technical performance, as well as the ability to mobi-
lize psychologically [1]. Similarly, competitive success
requires not only improved physical and technical level,
but also an adequate mental health [2]. According to
Tropin et al. [3] and Glven [4], wrestling is no excep-
tion, since high-level performance requires exhaustive
training, including physical preparation, technical and
tactical aspects, as well as mental health aspects. Ac-
cording to Chen and Lien [5], various studies seek to
consolidate integration of the game-based method into
wrestlers’ training to multiply opportunities for success
in competitions.

Wrestling is a dynamic, combative complex sport,
combining various physical and technical components
to succeed [6, 7]. In this line, a technical-tactical anal-
ysis of freestyle wrestling bouts conducted by Melki and
Bouzid [8] showed that the most common technique
used to score points was leg attack movements, and
winners competing in international tournaments per-
formed almost twice as many leg attack maneuvers as
their opponents. In recent years, a concept known as
“learning based games” has combined the elements of
skill and conditioning in a coherent approach [9]. In-
deed, a direct transition from training to the game envi-
ronment is conditioned by the similarity between train-
ing and play. Games must reproduce real-life competi-
tive events, phases in order to expose players to the in-
tensity, decision-making, speed, and execution of skills
required in competition [10]. In wrestling, the use of
game-based methods as learning exercises simulates
movement patterns in attack and defense, while at
the same time maintaining a competitive environment
where children are required to perform under stress
and with effort [11]. Moreover, for Gabbett et al. [12],
games are designed to stimulate children’s motivation
at the time of learning. Therefore, student motivation is
supposed to be formed from the very start of learning
activities, which is useful for consolidating their desire
to learn in a serious way [13]. In the present study,
we adopted in the training program various wrestling
warm-up based opposition game. Games were used, as
an approach to teaching skills and an important facilita-
tor of children’s cognitive and affective growth, as well
as an important means of developing motor skills [14].

For Melki et al. [15], each sporting activity has a
learning process involving various steps of training ses-
sions, with the initial task based on general and specific
warm-up exercises, designed to prepare each pupil’s
body progressively for the main activity of the ses-
sion. Zois et al. [16], indicated that Warm-up activities
are a regular part of exercise routine intended to pre-
vent injury and improve athlete performance by rais-
ing body temperature and increasing blood supply to
the muscles [17] and accelerated metabolic responses
[18]. Garris [19], suggested that the warm-up should

© 2024 Melki et al.

be structured to attract more interest, in order to get
students seriously involved. Some research [20] con-
ducted on games in warm-up has concluded their use
can reduce students’ burnout. In the same line [21,
22], have stated that game-based warm-up maximizes
students’ learning enjoyment and self-confidence. In
wrestling, assessing physical, physiological and psy-
chological performance and supervising their progress
are key to a wrestler’s success [15]. Mirwald et al. [23],
concluded that the correct motor, physical, technical
and motivational characteristics of young wrestlers
during competition are crucial factors in determining
success in wrestling.

The purpose of the study is to investigate the
associations between a specific warm-up based on op-
positional wrestling games and the technical-tactical
performance on schoolchildren’s mental health, as well
as their stress levels, intrinsic motivation and funda-
mental technical skills.

Materials and Methods
Participants

The participants of this study were 36 students
(20 boys and 16 girls), aged 10-12 years (Mage
11.42, SD = 0.9) in their first year of wrestling train-
ing from the same wrestling school located in Ariana,
Tunisia. However, all the participating children were in
good health and not suffering from any disability, mus-
culo-articular, cardiological, neurological or respiratory
disease or dysfunction. The exclusion criteria were as
follows : (a) refusal of participation by child, (b) non-
consent of the parents, (c) any physical problem tem-
porarily or permanently preventing the student from
undergoing the administration of the motor tests, and
(d) Beginners to combat sports with no specific previ-
ous knowledge.

Participants and their parents were informed ver-
bally and in writing of the procedures and possible risks
before taking part in the study. At the same time, the
study was also approved by the local ethics committee
and was conducted in conformity with the Declaration
of Helsinki.

Procedure

The study was conducted on a quasi-experimen-
tal design with pre- and post-measurements. We con-
ducted a randomized, single-blind, repeated-measures,
parallel-group controlled trial with equal distribution,
divided into an experimental group (EG; took part in
a training program in which the specific warm-up was
based on wrestling opposition games, n= 18; mean
age= 11.42 £ 0.17 years) and control group (CG; fol-
lowed the same technical program with a standard spe-
cific warm-up, n= 18; mean age= 11.40 £ 0.17 years).

The design of our training program was based on a
previous study [8] that focused on wrestling techniques
and opposition games as preparatory learning stages.
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The program covered four weeks, with 12 sessions of
70 minutes each, taking place three times per week:
Monday, Wednesday, and Friday. Training sessions in
both groups (EG and CG) used a single 65-minute
training session for both programs. The warm-up pro-
tocol included a combination of 08 minutes of general
warm-up, 14 minutes of specific warm-up based on the
wrestling opposition game, followed by 35 minutes of
wrestling training, followed by 5 minutes of individual
reference wrestling bouts and a 5-minute recovery pe-
riod using dynamic and static flexibility exercises.

Both groups performed the same general warm-up,
while the specific warm-up was different. For the EG,
the specific warm-up protocol training program (oppo-
sitional wrestling games) based on cooperative games
centered on touch games as an introductory phase.
Players must touch and act on their partner, ensuring
stability across various forms of garde. A second phase
includes opposition games such as object defense and
traditional wrestling games, mainly Sumo, with the aim
of helping students learn the fundamental notion of
combat, and bringing them into closer and more fre-
quent contact. The control group (CG) participated in a
specific warm-up protocol based on combined routine
exercises and technical wrestling training.

In both groups, the central part of the training pro-
gram was based on technical training in freestyle wres-
tling. Lessons included leg attack training, followed by
a series of progressive and complex learning situations
[8]. The leg techniques taught over the 12 lessons were
similar to the combined approach, including body attack
positions, arm control and head position. The complex-
ity of the exercises increased progressively throughout
the sessions. At the end of each training session, the
participant played wrestling matches freely for 5 min-
utes. At the same time, the study was also approved
by the local ethics committee and was conducted in
conformity with the Declaration of Helsinki. After the
intervention program, all participants assessed anthro-
pometric variables, wrestling performance indices and
psychological status.

For Anthropometric Variable Measurements, we
followed the guidelines of Melki et al. [8], to determine
the weight and height of the participating children.
Body weight was measured in the standing position,
wearing a T-shirt and shorts, without shoes, to the
nearest 0.1 kilogram, using an electronic scale. Height
was measured in a standing position, without shoes, to
the nearest 0.5 cm, using a stadiometer (Seca, Ham-
burg, Germany). We calculated the body mass index
(BMI) by using the following formula: body mass (kg)/
height (m).

For the wrestling performance Indexes, a special
individual assessment sheet was designed to evaluate
the technical performance during a 2 x 2 min reference
bouts regarding; (a) number of leg attacks attempted
[24], (b) number of successful leg attacks, (c) number
of unsuccessful leg attacks [7] and (d) leg attack score
attributed to the attacker [25]. Each successful legs at-
tack will be given a total score of “2 Ps” or “4 Pts” [26].

For the measurement of the stress level, students
were asked to respond to the Perceived Stress Scale-14
[27].The PSS-14 consists of 14 questions with a range
of options (never, almost never, sometimes, often and

very often) on a Likert scale of 0 to 4 for each item.
Items 4, 5, 6, 7, 9, 10 and 13 were given a positive
statement. Consequently, their scores were calculat-
ed as inverted (0=4, 1=3, 2=2, 3=1, and 4=0). Final
scores ranged from ‘0 to 56", with a high score indi-
cating a high level of stress, and a low score indicat-
ing a lower level of stress. The PSS-14 scores were
divided into different stratified quartile groups. The two
upper quartiles and the two lower quartiles (28 being
the operational cut-off value for the upper limit) were
combined and qualified as severe, moderate, mild and
no stress.

To determine student’s intrinsic motivation, an
adapted version of Ryan’s [28] Intrinsic Motivation In-
ventory (IMI) was used. The IMI comprises nine items,
suitably reformulated by McAuley et al. [29], for the
specific context of use in sports settings. There are four
subscales in the IMI: interest/pleasure, effort/impor-
tance, perceived competence and tension/pressure. A
few sample items are: "I really enjoyed wrestling”; “I
think I'm pretty good at wrestling training”, “I put a lot
of effort into training for wrestling” and “I felt tense
while wrestling”. A 7-point scale (1 strongly disagree
and 7 strongly agree) was used to rate the participants’
responses. These subscales have been used in previous
physical education-based studies, which have shown
adequate validity and acceptable internal reliability
(between 0.68 and 0.84) [30, 31].

Statistical analysis

Normality was determined using the Shapiro-Wilk
test. Values were presented as mean and standard de-
viation after confirmation of normality (p > 0.05). The
independent-samples t-test was used to assess dif-
ferences in youth anthropometric variables, wrestling
performance index, stress level and intrinsic motiva-
tion between the overall EG sample and the EG sample.
Repeated measures two-factor analysis of variance
(ANOVA) was used to measure the effect of group ver-
sus time for all variables. For significant interactions
between group and time, the Bonferroni post-hoc test
was applied to establish possible intragroup differences
(pre vs. post), while intergroup differences (EG vs. CG)
were determined using the Mann-Whitney U test. Effect
size (ES) was determined using Cohen’s d, considering
a small (0.20-0.49), moderate (0.50-0.79) or large (>
0.80) effect [32]. All analyses showed a significant dif-
ference at the 5% level. SPSS 25.0 statistical software
(SPSS 25.0 for Windows, SPSS Inc., Chicago, IL, USA)
was used to analyze data.

Results

As shown in Table 1, the result of the normality
test was normally distributed. As regards the results of
descriptive statistical tests, the paired-samples t-test
shows that specific warm-up based on the wrestling
opposition game has a significant effect on the evolu-
tion of psychological state and fundamental wrestling
movements, which improve in the EG group (p<0.05),
but there is no significant effect in the control group
(p>0.05).

Anthropometric measurements were intended to
determine the initial fitness level of the participants at
the beginning of the experiment and, consequently, the

© 2024 Melki et al.
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Table 1. Normality test calculation on the effect of a specific warm-up based on the opposition game in wrestling on psy-

chological state and leg attack performance

) EG (sig) CG (sig) o i
Variable Distribution
pre-test post-test pre-test post-test
Total of legs attacks attempted (NB) 0.103 0.125 0.122 0.136 Normal
Total of successful legs attacks (NB) 0.133 0.114 0.154 0.152 Normal
Total of unsuccessful legs attacks (NB) 0.124 0.155 0.148 0.144 Normal
Stress level (PSS-14 scale) 0.100 0.143 0.121 0.110 Normal
Intrinsic motivation (IMI scale) 0.129 0.121 0.133 0.107 Normal

Note: (Sig) significant value; (NB) Number;(IMI) Intrinsic Motivation Inventory; (PSS-14) Perceived Stress Scale-14.

formation of homogeneous groups with approximately
similar fitness level to ensure the validity of the experi-
ment. The mean differences in anthropometric variables
between the EG and CG groups are presented in Table
2. The results of the mixed ANOVA test indicate that
there were no significant interactions between group
and time for anthropometric variables, (p > 0.05).

Table 2. Baseline characteristics of the sample (n = 36)

Indicator Group (Mean % SD) P
EG 11.42+0.17
Age (years) 0.896
CG 11.40+0.17
EG 148.5 +£3.01
Height (cm) 0.123
CG 153.6+4.10
EG 48.89+2.98
Body weight (kg) 0.470
CG 45.32+1.42
EG 22.17+1.24
BMI (kg/m?) 0.39
CG 19.24+1.22

Note: (EG) Experimental Group; (CG) Control Group;
(SD) Standard deviation; (p) significant value.

For the technical performance, the mean revealed
a significant difference and the experimental group was
performed better than the control group by the opposi-
tion game specific warm-up as shown in Table 3. How-
ever, there was a difference in the results for the unsuc-
cessful leg attack variable. A significant improvement
was observed in the control group. Specific warm-up
based on opposition games had a significant effect on
the decrease in unsuccessful leg attack performance
(P = 0.055). The technical performance of the experi-

mental group increased significantly (P = 0.001). This
means that the warm-up based on opposition games
had a significant effect on leg attack skills.

For the wrestling performance index related to the
scores attributed to the leg attack for the group vs.
time, a repeated-measures ANOVA with Bonferroni's
post-hoc test revealed a significant improvement in fa-
vor of the EG between pre-test and post-test in the leg
attack score of 1 point (Figure 1, Panel A: M diff = 3.19;
SE = 0.42; p < 0.001; t = 7.65). For the 4-point leg-
attack score shown between pre- and post-test score
indexes, the EG compared with the CG was significantly
improved (Figure 1, Panel B: M diff = 1.81; SE = 0.21;
p < 0.001; t = 8.79).

As shown in Table 4, findings of effect of two dif-
ferent specific warm-up methods (method 1 based on
opposition games, method 2 based on classical exercis-
es) on the mental health (stress level and intrinsic mo-
tivation) of youth was demonstrated. Concerning the
intrinsic motivation, the group vs. time repeated mea-
sures ANOVA with Bonferroni post-hoc test revealed a
significant interaction for effort/importance (F = 11.33;
p = 0.001; ES = 0.70) and intrinsic motivation (F=
17.21; p = 0.001; ES = 0.32) in favor of the EG, but
without significant interaction for interest/ enjoyment
(F=0.09; p=0.531; ES = 0.19.), and perceived com-
petence (F = 1.30; p = 0.105; ES = 0.01).

Concerning the stress level, the group vs. time re-
peated measures ANOVA with Bonferroni post-hoc test
revealed a significant difference in the mean between
the two training groups (Table 4). The EG Findings
showed a lower stress scores (M *P = 04.87+1.5; F =
15.33; p = 0.001), than the CG (M *sP = 09.66+2.9; F
= 18.9; p = 0.001).

Table 3. Effect of two specific warm-up method on leg attack performance in a pre- and post-training test using wres-

tling bout (N = 36)

Group Technical performance

a) Nb of the attempted leg attack
Experimental

Group b) Nb of successful legs attack

c) Nb of unsuccessful legs attack.
a) Nb of the attempted leg attack
Control Group b) Nb of successful leg attack

c) Nb of unsuccessful leg attack.

Wrestling bout pre/post-training test

(M £SD) P t
Pre- Post- Pre- Post- Pre- Post-
test test test test test test
4.57 6.88 0.001 0.001 4.36 3.06
1.00 4.00 0.004 0.004 2.5 1.5
3.02 2.00 0.055 0.055 5.1 4.1
4.88 4.45 0.001 0.001 2.02 2.02
2.50 3.52 0.001 0.001 1.00 1.5
4.11 4.00 0.001 0.001 3.02 4.02

Note: (Nb) Number; (M) Mean; (SD) Standard deviation; (t) Student’s t-test; (p) significant value

© 2024 Melki et al.
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Figure 1. Youth intra- and inter-group comparisons of leg attack performance scores

Table 4. Effect of two specific warm-up method on mental health of youth (N = 36)

Variable Experimental group (n=18) Control group (n=18)
(M £SD) F p ES (M £SD) F p ES
Intrinsic Motivation 8.66+1.58 17.21 0.001 0.32 4.23+2.7 12.36 0.001 0.28
Effort /Importance 12.26+3.62 11.33 0.001 0.70 09.25+1.0 8.95 0.001 0.53
Interest/Enjoyment 3.56+3.40 0.009 0.531 0.19 6.84+2.9 5.87 0.50 0.19
Stress Level 04.87+1.5 15.33 0.001 0.28 09.66+2.9 18.39 0.001 0.20

Discussion

The aim of this study was to examine the effect
of a specific warm-up based on oppositional wrestling
games on children’s mental health, as well as their
stress levels, intrinsic motivation and fundamental
technical skills.

Several results emerged from this study. The pri-
mary outcomes indicated the following: (a) According
to the results of this study, the anthropometric char-
acteristics of the two groups were similar. This is in
line with previous studies that found no difference in
anthropometric characteristics between the two re-
search groups [33] and it was also the case for [26],
whose study included children of the same age and skill
level; (b) for technical performance scores in wres-
tling involving leg attack, participants who followed a
specific warm-up program based on opposition games
performed better in the combat test and were able
to improve the number of successful leg attack skills,
with a significant interaction compared to control group
participants. Furthermore, these findings are in agree-
ment with those of [34, 35], but contradict those of
other studies [36], which may be due to the type of
opposition game chosen. A previous study reported
that in freestyle wrestling, wrestlers who tried a leg at-
tack several times during bouts achieved a higher vic-
tory rate [3]; (c) for the wrestling performance score
linked to the leg attack scores (1 point or 4 points),
the EG had a better leg attack score of 4 points due
to the quality of leg attack execution which was influ-
enced by the opposition games used during the train-
ing program. There were improvements in the number
of leg attack with a significant interaction compared to
the CG. In the present study, the quality of movement
during the leg attack was correlated with the distance

between the two leaguers during combat. However, ac-
cording to Gabbett et al. [12], a shorter distance be-
tween opponents can be beneficial in terms of reaching
the opponent’s legs more quickly; (d) for the effect of a
wrestling training program based on opposition games
during the specific warm-up, the level of mental health
improved in the experimental group. Indeed, according
to [20] a specific warm-up based on opposition games
can involve a variety of playful activities, so that chil-
dren feel happy and motivated, and their stress levels
decrease.

Concerning the intrinsic motivation, the results re-
vealed a significant interaction for effort/importance,
interest/enjoyment and intrinsic motivation in favor of
GE, but no significant interaction for perceived compe-
tence. The result of this study was in line with a study
conducted by Mujriah et al [1], which showed that
game-based activities have a positive impact on affec-
tive and psychomotor changes. Moreover, according to
[23], for physical activity to be interesting and fun, it
must have a positive impact on the quality of mental
health.

In the present study, we found a positive corre-
lation between specific warm-up based on opposition
games and stress levels in children. Our results are
similar to those of Barbosa and De Avila Rodrigues
[36], who mentioned that games include activation
and motivation and have positive effects on learning by
practice, which our results also highlighted.

Conclusions

In the context of preparing children to learn to
wrestle, the specific warm-up program based on op-
position games can produce significantly greater effects
on children’s mental health, as well as on their stress

© 2024 Melki et al.
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levels, intrinsic motivation and fundamental technical
skills. Furthermore, wrestling teaching and training
specialists should be convinced of the beneficial effects
of exercises based on opposition games on students’
technical and mental skills.
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