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Summary

Introduction. Various forms of martial arts are gaining the interest of university students. The aim of the studies presented
in this article was to assess the differences in the level of motor abilities of the students taking part in diverse forms of physical
education with a special focus on those practicing martial arts.

Material and methods. The research was conducted in 2010 with 1% year university male students aged 19-20, enrolled at
the University of Warmia & Mazury in Olsztyn. A total of 330 students selected from 23 physical education classes were includ-
ed in the studies. In order to accurately assess the level of individual motor abilities, 13 motor tests were applied.

Results. The research revealed that the level of students’ motor abilities depended on the type of the P.E. classes in which
they participated including: martial arts, body-building/fitness, volleyball, jogging with sauna, golf, general PE classes. The high-
est level of motor abilities in the majority of individual tests was observed in those students who attended martial arts classes.

Conclusions. Participation in martial arts promotes significantly stronger all-round development of motor abilities in compari-
son to other forms of physical activity analyzed in this work.

i ual’s ability to survive in a given environment (such as the
InterUCtlon . . ability to fall when losing balance) [5,6]. There are only few
Martial arts are ancient forms of combat, modified for  stydies that have been conducted to gain an understanding of

modern sport and exercise. Participation in martial arts class- why people participate in martial arts [7,8]. Findings indicate
es is growing in popularity, particularly among young people  that practitioners of martial arts are motivated differently
of both sexes, which was confirmed by the research conduct-  across the types of martial arts disciplines, competition orien-
ed over the last two decades [1,2,3]. Martial arts provide tation and past experiences [9).

health-promoting and meaningful exercise for millions of prac- Self-defense courses, which have been Organized for stu-

titioners. Training martial arts can increase self-reliance and dents at the University of Warmia & Mazury in O|Sztyn (UWM)
lead to better overall health and balance as well as an since 2005 as a substitute of P.E. |essonsl reflect the popu-

improved sense of mental well-being and numerous benefits Jarity of such a form of physical activity among young adults.
o the autonomic nervous and immune systems [4]. Martial  The fact that these classes are of a recreational and voluntary
arts do not promote aggression and may be used as a treat-  kind attracts a large group of university students who, apart

ment modality for young people who are prone to violent  from fulfilling the physical education requirements, are given
behavior [3]. Skills gained when practicing martial arts are  an opportunity to gain self-defense and combat skills.
very useful in everyday life and should not be associated only  Ajthough women have been known to train martial arts longer
with self-defense. Many aspects of combat sports are used in - than commonly believed, in the case of the classes held at
other forms of health training or as an indicator of an individ- UWM men constituted an overwhelming majority, which
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seems to correspond to the global tendency in this respect
[10]. The fact that males are more interested in combat sports
is largely connected with psychological-social factors, which
can be illustrated for instance by males” heightened willing-
ness to compete against each other [11,12].

Increasing attractiveness of PE lessons to students plays
a very important role in improving the motor fitness of future
role models of society. University and college graduates achie-
ve managerial position in the work force, become involved in
opinion-forming bodies and owing to the knowledge they pos-
sess can influence the attitudes of politicians and even socie-
ty as a whole [13]. It is, therefore, safe to assume that these
people will be largely responsible for the scale of progress in
shaping social needs and public health standards [14].

Despite the above expectations, research conducted in
numerous countries has unanimously indicated that universi-
ty students are characterized by a very low level of physical
activity and PE lessons are frequently their only form of exer-
cise, and more often than not — their final [15,16,17]. Re-
searchers worldwide have come to the conclusion that people
today seem to have forgotten that their bodies are program-
med for an active lifestyle [18]. The chronic lack of physical
activity, inappropriate nutrition and other negative social fac-
tors result in increasing rates of so called civilization diseases
such as: cardiovascular diseases (heart attack, heart failure,
stroke), respiratory diseases (sleep apnoea), problems with
joints (degeneration, spinal deformations, flat-footedness),
metabolic changes (diabetes), some types of cancer (breast,
colon), mental disorders (depression, apathy), infertility and
even death [19,20,21,22]. It has been determined that the
highest increase in weight occurred between the ages of 18
and 29 [23]. Weight gain among college students has been
mainly attributed to a decrease in physical activity and an
increase in caloric intake [17,24,25].

Multi-activity physical education programs (consisting of
multiple sports and physical activities) have been dominant in
the United States for many years; as a result today’s Ameri-
can students are becoming increasingly aware of the impor-
tance of healthy lifestyles, and thus they tend to be more moti-
vated and interested in programs that emphasize health-relat-
ed fitness (H-RF) [7]. Unfortunately, this tendency has not
been observed among Polish students [26]. It is possible that
this negative attitude can be reversed by taking advantage of
the popularity of martial arts and incorporating them into the
university P.E. program. During martial arts trainings much
emphasis is placed on increasing the level of motor fitness in
people who in general can be considered physically inactive
[27]. Another reason behind the necessity of increasing the
attractiveness and intensity of physical education classes is
the fact that the P.E. minimum at Polish tertiary institutions
has dramatically decreased from 240 45-min-lesson units in
1999 to 60 in 2012 [28]. The hours are given as ,academic
hours”; in Poland, one academic hour lasts 45 min. The cur-
rent scope involves 30 90-min-classes, which students must
complete over a period of two semesters during the first year
of their studies. A similar tendency has been observed nation-

wide, as many public and private schools and universities
reduced the number of P.E. classes or, worse still, excluded
them completely from their curriculums [29]. Such actions
plainly signify that this branch of higher education has become
greatly marginalized by authorities [16,30]. In addition, it is
worth speculating whether 90 minutes of physical activity per
week, regardless of its form, is sufficient to promote and main-
tain health-related fitness (H-R F) among healthy young adults.

According to the guidelines published by the American
College of Sports Medicine (ACSM) and the Center for Dise-
ase Control and Prevention in 1995 healthy adults aged 18 to
65 need aerobic (endurance) physical activity of moderate-
intensity for a minimum of 30 min. five days per week or vig-
orous intensity aerobic physical activity for a minimum of 20
min. three days a week [31]. Based on the above, the current
number of PE lessons, although significantly reduced, allows
to provide an intense physical exercise. During such P.E. les-
sons held at the UWM, participants are offered an opportuni-
ty to learn various techniques of the most popular martial arts
styles such as: tae-kwon-do, ju-jitsu, boxing, kickboxing, krav
maga or kung fu. All disciplines of martial arts are considered
to be highly demanding for most muscle groups and require
well-developed skills, muscular performance, agility and high-
er reaction time [32,33,34,35]. Apart from this, UWM students
are offered a range of other forms of P.E. classes depending
on their interest and individual preferences. These include:
general P.E. classes, body-building and fitness, volleyball, jog-
ging followed by sauna treatment, and even golf. The wide
scope of activities organized by the Department of Physical
Education and Sport enabled us to assess which form of
physical activity had the most positive effect on increasing the
level of UWM students’ motor fitness.

The aim of the assumed research was the assessment of
the usefulness of martial arts classes included in the UWM
P.E. curriculum in increasing the level of first-year students’
motor fitness. A more in-depth evaluation pertained to chan-
ges in terms of individual motor abilities induced by the above
mentioned classes as compared to other forms of physical
activity realized during the obligatory P.E. courses. Based on
the reviewed literature, it was hypothesized that out of the
analyzed forms of physical activity, martial arts had the most
significant positive effect on increasing the level of individual
motor abilities and, in consequence, students’ motor fitness.

Material and methods

Ethics

The study was conducted in accordance with the Helsinki
Charter of Human Rights and was approved by the Ethics
Committee of the University of Warmia & Mazury in Olsztyn.
Each participant expressed a willingness to voluntarily partic-
ipate in the study, and was informed about the aim of the stud-
ies, methodology and the possibility to resign at any state
without providing a reason. The performed motor tests did not
pose a risk to the participants’ health. The exclusion criteria
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were contraindications for physical activity and lack of appro-
val for participation in the research.

Subjects

The research lasted two weeks and was completed in the
second part of May 2010. It was conducted with first-year, full-
time students enrolled at the University of Warmia and Ma-
zury in Olsztyn (UWM). Twenty-three groups of students, to-
taling 330 men, were chosen using random selection tables
[36] from a total of 250 groups attending PE lessons. The par-
ticipants were students of various faculties, 96% of whom
were males aged 19-20. This number was determined based
on the technical possibilities of surveying the study partici-
pants during a single week. Those students who, for whatev-
er reasons, were absent on any day of the studies and there-
fore did not complete the full set of motor tests were exclud-
ed from the research. The study subjects were all male stu-
dents since very few female students chose to participate in
martial arts and those who did were not taken into account. In
order to eliminate gender as variable only male students were
also selected from the other forms of P.E. classes.

All the participants were permanent residents of the War-
mia and Mazury voivodeship. Their level of physical activity
was restricted only to the obligatory P.E. classes held at the
university once a week for 90 min. As a result of the above
and based on the Polish version of the standardized and val-
idated International Physical Activity Questionnaire (IPAQ)
[37], it was concluded that the analyzed students represent
low intensity level of physical activity. Therefore, the study
group can be considered homogenous and appropriate for
these kinds of studies. Table 1 presents the percentages of
students taking part in the individual types of physical activity
such as: martial arts (no 1), body-building and fitness (no 2),
volleyball (no 3), jogging followed by sauna treatment (no 4),
golf (nr 5), and general PE classes (no 6).

As can be seen from the table, the highest and similar per-
centage of the analyzed male students participated in martial
arts classes and general PE classes (23.94%, and 23.64%
respectively). Golf (10.91%) and jogging combined with sauna
(11.21%) were found to be least popular among the study par-
ticipants.

Experimental design and testing schedule

Basic anthropometric parameters (body mass and height)
were measured for all participants. Based on this data, the
percentage of body FAT was calculated in the form of BMI.
Body height was measured using a professional medical scale
equipped with the stadiometer — WB-150 (ZPU Tryb- Wag,

Poland), with the precision of 1 millimeter [mm]. The level of
motor abilities was analyzed by a set of tests which consisted
of the following 13 motor tests: the standing long jump [cm],
the 4x10 m shuttle run [s], the skipping with clapping of hands
-8 s [number of claps], the sit-ups — 30 s [number of sit-ups],
the medicine ball (4 kg) forward throw [cm], the medicine ball
(4 kg) backward throw [cm], the bent-arm hang on bar [s], the
downward bend from standing position [cm], the sit and reach
[cm], Burpee test — 1 and 3 min. [number of cycles], and the
forward-backward arm rotation overhead holding a bar [cm)].
A large number of the applied motor tests allowed assessing
given motor abilities as accurately as possible. All the tests
applied have been scientifically confirmed as accurate and
valid [38, 39]. Each of the students was instructed on the
proper technique of executing every motor task during the
lessons preceding the actual test dates and given ample time
to practice them. Prior to performing the actual tests, the par-
ticipants took part in a 10-minute warm-up. In the assessment
of physical activity, a short version of the standardized and
validated International Physical Activity Questionnaire (IPAQ)
was used [40]. The level of weekly physical activity (mea-
sured in units MET min/wk), which was described as high,
moderate and low intensity, was determined by multiplying
the number of days in which the activity was done in a week,
the average duration of the activity in one day, and metabolic
equivalent of the task (1 MET — metabolic equivalent of work
— a resting energy expenditure assuming oxygen consump-
tion of 3.5 mL-min/kg weight). The subjects completed the
IPAQ alone in the presence of a trained interviewer, who
explained all the queries about the interpretation of the ques-
tions included in the questionnaire. Since people who are
actively involved in sport and other forms of physical activity
are characterized by a higher level of motor fitness and skills
than those who are physically inactive [39], their participation
in the studies could have significantly distorted the results
regarding the differences in the individual types of motor abil-
ities. For this reason, such individuals who constituted a mar-
ginal percentage were excluded from the study group.

Statistical procedures

Using the descriptive statistics, the average values of
results obtained in the individual trials were calculated as well
as standard deviation. Maximum and minimum values were
also given in order to indicate the range into which the stu-
dents fell in the individual trials. Variance analysis was per-
formed in order to determine the differences in the assessed
levels of motor abilities between students taking part in vari-
ous forms of physical education. Item means of the “form of

Table 1. Total number and percentage of students taking part in a given form of P.E. classes held at UWM

Forms of P.E. classes

1 2 3 4 5 6 7
. Body-building and Jogging followed General P.E.
Martial arts fitness Volleyball by sauna Golf classes Total
N % N % N % N % N % N % N %
79 23.94 53 16.06 47 14.24 37 11.21 36 10.91 78 23.64 330 100
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the physical education factor” were compared by the Duncan
test. The results of the studies have been compiled into tables
containing, among others, mean values and information on sta-
fistically significant differences between the individual forms of
PE lessons. Statistical calculations were performed and results
presented using the WINSTAT and STATISTICA PL. v. 10.
Software packages.

Results

Anthropometric parameters and the average results
obtained by the students in the individual motor tests have
been presented in Table 2.

Differences in the values of basic anthropometric param-
eters as well as the results obtained in the individual motor
tests in relation to the assumed PE form have been present-
ed in Tables 3-4.

It was observed that students who participated in body
building and fitness were characterized by the highest body
mass, which was significantly higher than that of students

who took part in the jogging and sauna program. Along with
the students who practiced volleyball during the obligatory PE
lessons, those involved in body building and fitness were also
characterized by the highest height, which was found to be
significantly higher than in the case of the students attending
general PE classes. What is more, the highest percentage of
body fat was noted in the students of bodybuilding and fitness
as well as golf. In the case of these students, BMI was signif-
icantly higher than that calculated for their martial arts and
jogging with sauna counterparts. The BMI of the students par-
ticipating in martial arts, volleyball, jogging with sauna, golf,
and general PE classes fell into the normal range, whereas
those attending body building and fitness classes were found
to be overweight (Tab. 3).

Judging from table 4 it can be said that volleyball students
obtained the best results in the standing long jump trial.
These were significantly higher than the results of the males
participating in general PE classes and golf. The students
who took part in the jogging with sauna course performed
best in the 4x10 m shuttle run (the shortest time — 10.42 s). In

Table 2. Basic anthropometric and motor parameters characterizing the analyzed study group

Anthropometric parameters and motor tests

Descriptive statistics: X +§ (min + max)

Body mass [kg]

78.20 +7.78 (60.00 + 121)

Body height [cm]

180.39 + 5.87 (164.00 + 196.00)

Body Mass Index [kg/m?]

24.06 +2.41 (18.99 + 36.57)

Standing long jump [cm]

217.60 £ 21.21 (156+270)

Sit-ups 30s [number of sits]

23.35 £ 3.89 (9 + 34)

4x10 m shuttle run [s]

10.90 +0.95 (9 = 15)

Skipping with clapping of hands 8s [number of claps]

26.15 £ 3.40 (13 = 38)

Zig-zag run [s]

25.71£1.78 (21 + 31)

Standing downward bend [cm]

5.18 £ 5.69 (-15 - 26)

Forward-backward rotation of bar over head held in both hands [cm] [cm]

87.26 + 10.66 (60 + 120)

1 min Burpee test [number of cycles]

23.88 +3.79 (11 + 34)

3 min Burpee test [number of cycles]

48.70 £ 8.19 (30 = 67)

Medicine ball backward throw [cm]

1036.18 + 172.87 (550+ 1750)

Medicine ball forward throw [cm]

856.15 + 144.14 (510 + 1360)

Pulling-up on bar [number of pull-ups]

4,06 £3.18 (0= 18)

Cooper test on rowing ergometer 12 min [m]

2325.12 + 338.41 (1400 + 3100)

Explanations: X - arithmetic mean, S - standard deviation, min — minimum value, max — maximum value.

Table 3. Mean values of anthropometric parameters of the students practicing a selected physical activity

Forms of P.E. classes
Parameters 1 2 3 4 5 6 Differences

Body mass [kg] 76.66+6.92 83.36+8.99 75.73+6.72 71154413 80.60+4.88 78.72+7.33 954

y g (63+103) (72+121) (63+93) (60+81) (73+93) (63+110)
Body height [cm] 180.29+5.12 181.51£7.05 182.60+6.09 179.68+4.03 180.56+5.89 178.67+5.63 9356

yheg (168+193) (167+196) (168+195) (174+192) (165+189) (164+194) !
Body Mass Index 23.62+2.40 25.37+£2.99 22.73+1.89 22.03+0.93 24.75+1.55 24.68+2.17 26514

[kg/m2] (18.70+36.49) (20.78+37.22) (18.99+27 47) (19.37+24.45) (21.84+29.38) (19.44+33.77) e

Explanations: 1 - martial arts, 2 - body-building and fitness, 3 - volleyball, 4 - jogging followed by sauna treatment, 5 - golf, 6 - general P.E. classes
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Table 4. Level of students’ motor abilities in the individual motor tests in relation to the form of P.E. assumed

Form of P.E. classes Differences
Motor test
1 2 3 4 5 6
Standinglong | 22149+18.33 | 216.54+1520 | 226491511 | 219.24£2513 | 211601760 | 212.55:24.87 -
jump [cm] (180 + 270) (161 + 245) (193 + 260) (171 + 268) (176 + 245) (156 + 270) ’
4x10mshutle | 10.65£0.71 11.49+0.98 10.70£0.67 10.42+0.80 1152+1.01 10.86+1.00 Y
run [3] (928+12.84) | (978+1452) | (9.61+1287) | (0.02+12.06) | (1012+1379) | (9.32+ 14.58) D719,
Skipping with
Cr';‘;]‘jj'g%‘s’f 27.80+2.86 25544231 27.00+2.01 25534414 23.22+3.81 26.6643.38 15425
inumber of (20 + 34) (20 + 30) (20 + 32) (16 + 38) (13 +30) (16 +38) 255
claps]
Zgzagtesty | 148 25924130 25.66£1.50 2531£2.19 26.44+1.49 25.86£2.13 a1
9229 (2120 +2860) | (23.22+3028) | (21.12+28.70) | (21.53+30.80) | (23.97+31.15) | (21.00+30.10) '
Standing 10.0745.92 311£3.98 4474319 3.80+3.66 3.89+2.77 4.0045.41
downward (2+26) (6+11) (5+11) (3+10) (2+10) (15+17) | 1724963
bend [cm]
Forward-
backward 85.64+10.87 93.94+8.67 87.66+7.54 82.78£6.46 87.81£11.54 86841257 | o\ e
rotation of bar (60 + 112) (78 = 112) (74 + 102) (70 + 99) (60 = 110) (60 = 127) .09,
over head [cm]

?&E”mpbsefgi 25.13+2.67 24.05+3.62 22,6632 24424455 22.17+3.68 22454428 15365
st (19 +34) (14 +32) (13 = 30) (10 +31) (16+31) 9+ 30) o
Mggflicvzf’da" 103867416387 | 112203418119 | 104628415850 | 998.24%16226 | 997.99%16585 | 100404517621 | o, oo

(700 + 1600) (100 + 1610) (630 + 1750) (580 + 1260) (100 + 1270) (550 + 1430) 95919,
throw [cm]
f'rsl‘ngf(;‘fh?:x 85446214241 | 928.02414557 | 836.97£11044 | 861.08+153.95 | 875.69+107.14 | 834.10+141.01 25361
o] (550 + 1200) (600 + 1360) (590 + 1100) (520 + 1220) (640 + 1110) (510 + 1310) a2
b?:';:‘l%“bpefzf 5954351 408221 3124184 436+2.50 2074187 4424336 53265
(0 +18) (0+11) 0+7) (-1 = 10) (0+8) (0 +14)
pull-ups]
1 min Burpee 25.68+2.78 23.4243.28 24.7943.00 26.0743.24 22.4243.39 23.5344.29
test [number of - - : : . . 14>2,5
(19 + 34) (11 +29) (18 + 34) (18 + 30) (16 + 30) (13+31)
cycles]
tgsrt“[':umgfif 53.8745.75 4416507 50.9346.62 56.3446.80 43.33£4.25 46.47+8.74 4;fé6é2
oyces] (43 + 69) (33 + 58) (32 + 67) (28 + 66) (32 + 51) (30 + 62) o
Cooper test on
rowing 2487.28+23158 | 2117.45£218.27 | 230277425054 | 2637.16+224.79 | 214431425069 | 2271.47+41267 | 146,32
ergometer 12 | (1900 +2950) | (1550 +2500) | (1800+3000) | (2150+3150) | (1550+2650) | (1350 +2900) 6,3>2
min [m]

Explanations: 1 - martial arts, 2 - body-building and fitness, 3 - volleyball, 4 - jogging followed by sauna treatment, 5 - golf, 6 - general P.E. classes,

the shorter the time the better result

the same ftrial the results of the students practicing martial
arts, volleyball, jogging with sauna, and general PE classes
were significantly higher than the results of those involved in
bodybuilding/fitness and golf. Martial arts participants did best
in the skipping with clapping of hands — 8 s (27.80 claps in
8 s), and their results were significantly higher than amateur
golfers, joggers and body builders. Significant differences in
this trial also occurred between the students of body build-
ing/fitness and golf, with the former performing much better.
As could be expected, the shortest times in the zig-zag run
were those of the students taking jogging/sauna PE classes
(25.31 s) but also martial arts (25.34 s). Their results were
considerably higher than those of golfers (26.44 s).

Martial arts students also fared best in flexibility trials,
such as: the downward bend from standing position and the
forward-backward rotation of a bar over the head, which test-
ed trunk flexibility in the sagittal plane (10.07 cm), and the

range of movement of the shoulder joint (85.62 cm) respec-
tively. In the case of the first trial, the results of the martial arts
students were significantly higher than the students taking
part in all other analyzed forms of physical education. On the
other hand, the second flexibility trial was performed the worst
by bodybuilding/fitness students, whose results were signifi-
cantly lower than those of all others. Moreover, martial arts
students were able to perform the highest number of sit-ups
in the time allotted. Their results (25.13 sit-ups/30 s) were sig-
nificantly higher than those of golf, general PE classes, and
volleyball participants.

Itis not surprising that students of body building/fitness per-
formed best in the medicine ball backward throw trial. The dis-
tance within which they were able to throw the ball (1122.03 cm)
was extensively higher than that of other types of PE partici-
pants. A similar phenomenon was observed in the case of the
medicine ball forward throw in which bodybuilding/fitness stu-
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dents obtained the best results (928.02 cm), much higher
than the distances achieved by the students of volleyball,
general PE, and martial arts classes. In the case of another
strength trial, namely pull-ups on bar, the biggest number of
repetitions was observed in the men taking part in martial arts
classes. Their results were noticeably better than those of
golf, volleyball, body building/fitness, and general PE partici-
pants. The results of the 1 minute Burpee test were found to
be the highest in the case of the students who chose jogging-
sauna and martial arts as their preferred form of physical edu-
cation (26.07 cycles/minute, and 25.68 cycles/minute respec-
tively). These results were significantly higher than those in
the case of body building/fitness and golf students. As far as the
3 minute Burpee test is concerned, numerous dependences
were observed. The results of the PE students who jogged and
used the sauna were significantly higher than those of volley-
ball, general PE, and bodybuilding/fitness participants. More-
over, volleyball players achieved significantly higher results
than their general PE and bodybuilding/fitness counterparts.
A similar dependency was also observed between general PE
and body building/fitness students in favor of the former.

In the 12 min. Cooper test on a rowing ergometer, the stu-
dents who took part in jogging/sauna and martial arts classes
were characterized by the best results (2637.16 m/12 min.,
and 2487.28 m/12 min. respectively), which were significant-
ly higher than the results of general PE, volleyball, and body-
building/fitness students. Finally, the distances covered by
general PE and volleyball participants were significantly high-
er than the distances completed by the students of body-
building/fitness.

Discussion

The conducted research provides valuable information
which has led to several interesting conclusions. They pertain
to, among others, the phenomenon of limited human somatic
and motor development which is the result of the restricted
requirement of anthropometric parameters as well as motor
abilites and skills stemming from specialization in certain
sports. Each sport or type of physical activity is characterized by
different specifics [41,42]. These specifics of different forms of
movement result in changes regarding anthropometric indica-
tors and the level of motor fitness, which depending on the
intensity of stimuli is higher or lower in the scope of given
motor skills and abilities [43]. This phenomenon is typical of
sports performers at the professional level, who are charac-
terized by the somatic type and body composition specific to the
given discipline [44]. Our studies confirmed the above assump-
tion as supported by the values of anthropometric parameters
and BMI, and the results achieved in the individual motor
tests. It was observed that the students participating in body-
building/fitness activities were marked by the highest BMI.
The values of the BMI are not relevant for people who prac-
tice bodybuilding, i.e. whose muscle mass is significantly devel-
oped [45]. This is due to the fact that the BMI does not account
for the proportion between the different components of the body

tissue (muscle tissue and adipose tissue). It should be noted,
however, that men who attend strength training once a week
cannot be treated as professional bodybuilders, and therefore
the BMI values based on their parameters are reliable and rel-
evant for this group of athletes.

The results of the men training volleyball and bodybuild-
ing/fitness perfectly illustrate this relation. Significantly better
results achieved by volleyball students in the standing long
jump trial could have been caused by the fact that students
practicing volleyball perform relatively more jumps as com-
pared to those involved in other forms of physical activity.
Another striking example are body bodybuilding/fitness stu-
dents who were characterized by the highest level of strength
abilities (in the tests such as: the medicine ball backward
throw and the medicine ball forward throw), along with the
lowest level of flexibility as demonstrated by the downward
bend from standing position and forward-backward rotation of
bar over head trials and also endurance abilities (Cooper test
on a rowing ergometer 12 min). As supported by the studies
of other authors, ball games and free play (e.g., soccer, bas-
ketball, and football) were found to increase heart rate more
significantly than gymnastics [46]. Other research also con-
firmed that students participating in team sports spent more
time in their HR Zone (have higher mean heart rates) than
those participating in other types of activities [47,48].

Based on the presented research it was observed that
certain forms of physical activity have a stronger and more
stimulating effect on human body as compared to others.
A good illustration of this are the students taking part in mar-
tial arts classes as they represented the best developed and
well-rounded group of students in terms of the assessed
motor abilities. The men training martial arts obtained the best
results in the following trials: sit-ups 30 s, the skipping with
clapping of hands - 8 s, the standing downward bend, and the
pulling-up on bar. Moreover, in the tests such as: the 4 x 10
m shuttle run, the zig zag test, the forward-backward rotation
of bar overhead, 1 and 3 min. Burpee tests, and the Cooper
test on a rowing ergometer 12 min, their results did not differ
significantly from the highest achieved in those tests.

The study participants took part in a limited number of 15
90-min-lessons held once a week over the course of a semes-
ter, which might point to the students’ low level of physical
activity. Although the scope of PE lessons did not seem to be
sufficient, it was observed in other studies that there are numer-
ous benefits of training on a rowing ergometer only once a week
over the distance of 500 meters by physically inactive male
[49] and female students [50]. Interestingly, the research in
question revealed gradual improvement discerned by the abili-
ty to cover a given distance within a faster time up to a certain
level (5-6 trainings) after which the results ceased to improve.

Taking the above as well as the results of the present
work into consideration, it can be assumed that the specifici-
ty of the given form of physical activity can significantly affect
the level of individual motor abilities even when performed at
a relatively low frequency. Thus, it could be interesting to
pose a question what makes martial arts more effective than
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other forms of physical activity. There are many factors that
exert an influence on the students’ willingness to participate in
PE programs. One of them is the nature of the activity itself
[51]. In the case of our research the students who chose this
PE form entered the trial with a specific goal in mind, namely
learning the techniques of self-defense which could be used
later on in sparring sessions as well as potential real-life situ-
ations. By this, their concentration was more focused and
maximum effort dedicated. It has been indicated by the stud-
ies of other authors that students are more likely to be physi-
cally active and eager to devote greater effort providing they
believe they can actually accomplish something during PE
lessons (in our case it was to learn a new practical technique).
The authors of this study believe that physical educators
should adopt effective strategies to raise students’ motivation
by promoting individualized and ability-oriented tasks that
enhance success [7].

Moreover, the type of physical activity performed would
influence the time spent while performing moderate-to-vigor-
ous physical activity (MVPA) [48]. Research conducted by
Strand & Reeder [52] revealed that students spent 50% of the
class time in their target heart zone, which they were able to
attain by participating in nine different activities, although the
time spent in the target rate zone varied. At the end of the
main part of the martial arts lesson, a sparring session usual-
ly took place compelling the practitioners to the highest psy-
cho-physical effort. It has been confirmed by the studies that
sport activities tend to produce equal or greater time in MVPA
than other activities [53,54]. Proper execution of combat tech-
niques requires from the practitioner an adequate level of gen-
eral motor fitness. Therefore, in addition to specialized tech-
niques, the students in self-defense classes completed a set
of specially designed exercises such as agility tests, aimed at
improving general motor fitness. This stems directly from the
fact that without an adequate level of general motor fitness
a practitioner will not be able to properly perform specific
techniques (for example a high leg kick from the jump). In
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