
Introduction 
Increasing the level of motor abilities is the basic part of

all types of preparation of wrestlers for competition. It is also
one of the extremely important segments of the training pro-
gramme and a precondition of appropriate preparation for
high performance in sport. An inappropriate basis of motor
abilities at a lower level causes the decreased achievement
range at a higher level of athlete’s sport-specific development
[1,2]. The importance of certain motor abilities for success in
a bout is different in classical- and freestyle wrestlers.

However, the number of previous researches in which au -
thors have dealt with differences in the physical fitness train-
ing of wrestlers in various types of wrestling is very small
[3,4,5,6,7], and the obtain ed results point to the following con-
clusions. Relative strength of trunk extensors is more ex -

pressed in freestyle wrestlers, whereas the relative strength
of upper arm flexors and extensors is more expressed in classi-
cal-style wrestlers. The most important place in the physical fit-
ness training of younger- and medium-school-age boys be longs
to the development of movement coordination [5,6,8,9], whereas
strength and endurance are more and more important in older-
school-age boys and adolescents [5,6,10]. Apart from the small
number of previous studies, the trend in the development of
physical fitness training in wrestlers is evident in the last de cade
[11,12]. Nowadays, all the listed data affect the dilemmas regard-
ing the execution of physical fitness train ing of wrestlers of vari-
ous age categories and of various wrest ling styles. 

The problem increases in that most countries (and among
them also Croatia) do not have either the necessary condi-
tions or the sufficient number of European-quality-level high-
performance wrestlers, which ultimately makes the realization

77

Comparison of the motor abilities level 
of classical and free style wrestlers of 
Polish Junior National Team
Włodzimierz Starosta1, Mario Baić2, Hrvoje Sertić2, 
Tadeusz Rynkiewicz3

1 University School of Physical Education and Tourism in Białystok, Poland  
2 Faculty of Kinesiology, University of Zagreb, Croatia  
3 University School of Physical Education in Poznan (Gorzow), Poland

Key words: motor abilities level, classical wrestlers, freestyle wrestlers

Summary
Introduction. Increasing the physical fitness level is the basic element of all types of physical fitness training of athletes prior

to a competition. The importance of certain physical condition abilities for success in a wrestling bout varies in wrestlers of vari-
ous wrestling styles and age. The aim of this research was to identify the differences between classical- and freestyle wrestlers
in variables for the assessment of physical fitness. 

Material and methods. The research was conducted on the sample comprised of 107 top-level classical- and freestyle
wrestlers aged 17 to 20 years. There were 46 classical-style wrestlers and 61 freestyle wrestlers, and they were all Polish nation-
al team. The measuring instrument was comprised of 18 tests of the general and specific physical fitness level. Most of those 18
tests comprise the Polish set of tests for advanced wrestlers. The obtained results were processed by the canonical discriminant
analysis and by the univariate analysis of variance (ANOVA). 

Results and Conclusions. The discriminant factor defined as the muscular endurance of the trunk and upper extremities sta-
tistically significantly discriminated between junior classical- and freestyle wrestlers. It was found that the group of top-level junior
freestyle wrestlers had statistically significantly more expressed muscular endurance of the trunk and upper extremities than the group
of top-level junior classical-style wrestlers. The authors explained the obtained results by specific features of each wrestling style.
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of this type of research impossible. That is the reason why the
collaboration was started in this project with prof. Włodzi mierz
Starosta (Institute of Sport in Warsaw) whose focus for many
years has been the diagnostics of the motor abilities  level of
high-performance wrestlers in Poland. This collaboration gua -
ranteed a sample of high-performance wrestlers – national
team members – that was large enough and whose number
as regards their quality would be approximately equal in both
wrestling styles (classical- and freestyle wrestling). Top-level
Polish wrestlers belong to the highest rank of Euro pean and
world wrestling, and they achieve significant results at all age
categories (for example, five medals, in this number three
gold at the Olympic Games in Atlanta in 1996). Such a re -
search made on a large and a high-quality sample of wrest -
lers will make it possible to tell whether there were any differ-
ences, and if yes, then what the structure of those differences
in the motor abilities  level of classical and freestyle wrestlers
was. The results would define the values of the motor abilities
level that should be achieved by top-level junior wrestlers in
accordance with the wrestling style of their choice.

Material and methods
The sample

The total number of subjects was 107 top-level classical- and
freestyle wrestlers, aged between 17 and 20 years (ju niors). All
subjects were of the same quality class – they were members of
the Polish national team. The first group of subjects was com-
prised of 61 top-level classical-style wrestlers (age – 18.31±0.91
years; years of sport participation – 6.84± 1.72 years; body
weight – 74.75±14.80 kg; body height – 174.90±9.02 cm). The
second group of subjects was comprised of 46 top-level freestyle
wrestlers (age – 18.46±1.11 years; years of sport participation –
6.37±2.03 years; body weight – 74.5±14.06 kg; body height –
175.75±8.34 cm). All participants accepted the conditions of
research as issued by the Ethical Board of the Institute for Sport
(Warsaw) which ap prov ed the measurement protocol.  

Variables
The battery of tests applied in this research was describ -

ed in detail and illustrated in the battery of tests of general
and specific preparedness for advanced wrestlers1 written by
Starosta and Tracewski [12], and Starosta [4,6]. Coordination
was assessed by the maximum turn in the jump and the result
was expressed in degrees (the greater the num ber of de -
grees, the higher level of the coordination). Agility was assess -
ed by zig-zag running (envelope), and by run with turnover.
Absolute maximal strength was assessed by the 1 repetition
maximum (1 RM) in bench press, maximal load snatch, lifting
maximum load onto the chest and back squat. Muscular
endurance was assessed by the number of pull-ups, parallel
bars dips and sit-ups with side twists and with load. The ver-

tical jump [4] served to assess explosive strength, trunk bend-
ing (decline bench) to assess flexibility and the 20 m run from
the flying start to assess speed. Backward handsprings, the
catch (snatch) from the neck, pirouettes, strive (merry-go-
round), and bridge from above upper. The metric characteristics
of the previously listed tests were described in many research-
es [4,6,13,14,15], and the research results point to the conclu-
sion that the applied tests had very good metric characteristics. 

Measurement protocol
Measurements were done in Poland during the training

camp of the Polish national team in the years 1998 and 2000.
The standardization of measurement conditions, described in
detail by Starosta and Tracewski [12], had an important role
in such years-long execution of this experiment. In three days
the athletes did 18 tests. Eight were done on the first day
(maximal turn in the jump, zig-zag running, vertical jump, 
20-m run from the flying start, bench press, pirouettes, strive
(merry-go-round) and bridge from above upper. On the sec-
ond day the athletes did the following tests – task-run with
turnover, backward handsprings, maximal load snatch, lifting
maximum load onto the chest, sit-ups with side twists and
with load and back squats. The tests trunk bending, the catch
(snatch) from the neck, pull-ups and parallel bars dips were
done on the third day. All measurements were carried out
within the same training period (preparatory phase) under the
supervision of the same principal researcher (W.S.).

Methods of data analysis
The data analysis was done by means of the statistical

package Statistica 5. All the variables for the assessment of
physical fitness level of athletes were expressed in terms of
arithmetic means and standard deviations. The normality of dis-
tribution of results for the variables applied was tested by using
the Kolmogorov-Smirnov test. The significance of differences in
the variables for the assessment of physical fitness abilities
(physical fitness level) between the classical- and freestyle
wrestlers was assessed by the discriminants analysis. Upon
confirming the significance, the univariate analysis of variance
(ANOVA) was used to compute the statistical difference
between each variable applied. The p<.01 level of statistical sig-
nificance was selected. The calculation of arithmetic means
(AM) into points on the basis of the 100-point T-scale [4,6] was
later applied to graphically present the obtained results. 

Results 
Table 1 contains the differences between classical- and

freestyle wrestlers in the variables for the assessment of phys-
ical fitness abilities.

Kolmogorov-Smirnov test was used to test the normality
of distribution for all the variables listed. None of the variables
were found to deviate significantly from normal distribution, so
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1 Some tests from that battery was not used in this research (forward handspring, forward somersault in squat position, backward somersault in squat position,
1500 m – run and throwing the manikin applying the belly-to-back souplé).



that all variables were included into further research. The dis-
criminant analysis was used to test the differences between
the two groups of wrestlers – classical- and freestyle junior
wrestlers – in the variables for the assessment of physical fit-
ness abilities. The parameters presented in Table 1 were cal-
culated within the discriminant analysis. 

Upon confirming that the discriminant function statistical-
ly significantly differentiated between the two groups – classi-
cal- and freestyle wrestlers, the structure of the discriminant
function was determined (Table 3).

The centroids (arithmetic means of all variables) of groups
of wrestlers on the discriminant function were also calculated
to be able to clearly and meaningfully interpret the obtained
results (Table 4).

Upon confirming the statistical significance of the differ-
ences between classical- and freestyle wrestlers, each vari-
able was tested for its significance (Table 5). The univariate
analysis of variance (Table 5) helped to identify the differ-
ences between arithmetic means of twelve out of 18 variables
for the assessment of the physical fitness level of athletes.

The average numerical results assessment (Table 1) by
means of a 100-point T-scale [4] was used as the additional
method for a detailed interpretation of the ob tained results. 
A line plot was used (Figure 1) to present the obtained differ-
ences between the variables for the assessment of the phys-
ical fitness level of junior classical- and freestyle wrestlers.
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Tab. 1. Differences between the classical- and freestyle junior wrestlers in variables for the assessment of physical fitness (mean±SD)

Tab. 2. Results of the discriminant analysis for classical- and freestyle wrestlers – test of significance and of the power of the discriminant func-
tion (n=107) 



Discussion and Conclusions
Although previous research also dealt with the issue of

physical fitness of classical- and freestyle wrestlers, no research
was found that either analysed the differences among such 
a great number of junior wrestlers or applied such a complex
battery of tests that covered a wide range of physical prepa-
ration of athletes.

The results of this research confirm the existence of the
discriminant function (Table 2) that statistically significantly
differentiated between classical- and freestyle wrestlers as
regards the variables applied for the assessment of physical
preparation of wrestlers. The highest correlations between
the variables for the assessment of physical fitness abilities
and the discriminant function (Table 3) were found in vari-
ables for the assessment of muscular endurance of the trunk
– sit-ups with side twists and with load, and for the assess-

ment of muscular endurance of arms – pull-ups and parallel
bars dips. Both on the basis of those correlations and on the
basis of previous research [16] this discriminant function was
defined as the muscular endurance of the trunk and upper
extremities. The calculation of the centroids of groups (Table
4) helped to draw the discriminant function (Figure 2) that
showed the top-level freestyle wrestlers to have a statistically
more expressed muscular endurance of the trunk and upper
extremities than the classical-style wrestlers.

The better results achieved by freestyle wrestlers in the
tests assessing the muscular endurance of the trunk and
arms may be explained by a greater complexity of this style of
fighting [17,18]. In freestyle wrestling all techniques may be
used that include leg locks either by using arms or legs. That
is the reason why freestyle wrestling bouts end in a greater
number of efficiently executed technical actions than in clas-
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Tab. 3. Results of the discriminant analysis for classical- and freestyle wrestlers – correlation of variables for the assessment of physical fitness
level with the discriminant function (n=107)

Tab. 4. Centroids of groups on the discriminant function 



sical-style wrestling. It can be said that in freestyle wrestling
the attack-oriented wrestling in a standing position or on the
floor has a far more important role for success in a bout, in con-
trast to the classical-style wrestling that is frequently character-
ized as passive wrestling in the standing position for the pur-
pose of takedowns and completing the bout on the floor.
Consequently, a good physical pre paration of the trunk and
upper extremities in freestyle wrest lers is gaining on importance
which is also the result of the long-term drilling of technical-tac-
tical elements during the training process, and their efficient and
frequent execution in difficult competition conditions.

The analysis of the significance of differences for each
variable (Table 5) helped to reach the conclusion that the vari-
ables maximal turn in the jump, zig-zag running, undergrasp
pull-ups on the horizontal bar, dips on parallel bars, maximal
bench press, sit-ups with side twists and with load, maximal
load snatch, vertical jump, trunk bending, backward hand-
springs, bridge from above upper and the catch (snatch) from

the neck statistically significantly differentiated between junior
classical- and freestyle wrestlers. On the basis of the values
of differences that can be seen in Figure 2 the conclusions
that follow can be drawn with great certainty.

Junior classical-style wrestlers have a better specific co -
or dination – airborne dexterity in twisting around the longitu-
dinal axis, agility – changing the direction of movement, and
better flexibility of the lumbar spine. 

Junior freestyle wrestlers have a better specific coordina-
tion – airborne dexterity in rotation around the medial axis,
muscular endurance of the trunk and arms, absolute maximal
strength of arm and trunk extensors, explosive strength in
jumping and specific speed – assuming the bridge stance
from the standing position. 

Such results obtained by the univariate analysis of vari-
ance may be explained by the peculiarities of each wrestling
style. When executing a great number of classical-style wrestling
techniques, very complex coordination-specific requirements
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Tab. 5. Univariate analysis of variance for the variables for the assessment of the physical fitness level of classical- and freestyle junior wrestlers
(n=107)



are set regarding the twist around the longitudinal axis, be cause
a great number of takedowns are done by side twists and
twists/rotations of the whole body. Likewise, agility (change of the
direction of movement) has an important role in executing the
techniques of bringing the opponent down onto the mat. Fle -
xibility of the trunk, manifested as the mobility of the lumbar spine
towards the back, is very important in the techniques of belly-to-
back souplé and in various types of assuming the bridge stance.
In contrast to the classical-style wrestling, the better results
obtained by freestyle wrestlers in the tests for the assessment of
muscular endurance, absolute and ex plosive strength, and spe-
cific speed can be explained by a greater complexity of that type
of wrestling ([17,18]. In free style wrestling all techniques from
classical-style wrestling can be used, as well as all the tech-
niques that include leg locks executed by using either arms or
legs. That is the reason why the specific coordination regarding
the dexterity in twisting around the longitudinal axis is not so fre-
quently manifested on the one hand, and the execution of move-
ments that require the specific coordination (airborne dexterity in
rotationg around the medial axis) on the other. Wrestling is exe-
cuted at a larger distance, so that the explosive movements are
the basis of the phase of entering the takedowns, and muscular
endurance and absolute maximal strength are a precondition for
the successful execution of this phase.

The obtained results will have a two-fold effect – they will
make the selection of athletes for participation in one of the
two styles of wrestling easier for the coaches, and they will
also make the physical preparation of top-level junior classi-
cal- and freestyle wrestlers easier. This is of particular impor-
tance for wrestling in Croatia because the sample of quality
classical-style wrestlers in Croatia is very small and the free -
style wrestling has only just started on its way.

The obtained results differ to some extent from previous
research [3,4]. Such results may be the consequence of spe-
cific features of the population of wrestlers that has been test-
ed and which is special as re gards its utilization of motor abili-
ties during the bout, which was also confirmed by a well
known Russian coach [19]. 

The second reason for the differences from the previous
researches may be explained to some extent by the differ-
ences between the training programmes and by the specific
features of wrestling schools in which the aforementioned
researches took place. Such a hypothesis could find its sup-
port in some previous research as well [20], however, such 
a thesis about the diversity of wrestling schools should be
checked in further research, and thus help to accept or reject
the expert opinion of some top-level wrestling coaches.
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Fig. 1. Differences between top-level Polish classical- and freestyle wrestlers (17-20 years of age) in the variables for the assessment of the physi-
cal fitness level

Fig. 2. Position of the centroids of the groups of junior classical- and freestyle wrestlers in the space of significant discriminant function (DF) 
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