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Abstract

One of the basic tasks in the training process is to achieve the appropriate level of motor fitness and the ex-
pected functional abilities of the body (special physical fitness - in our research: the ability to fall safely).
Previous studies have shown that the ability to fall safely is determined most by neuromuscular coordination,
flexibility, strength of the muscles of the limbs (lower and upper) and abdominal muscles. However, the hy-
pothesis is that a high level is not a prerequisite for achieving motor competences in the field of safe fall. The
cognitive purpose of this work is to answer the question whether the annual specialist training of military ca-
dets and physiotherapy students significantly modifies the overall and special physical fitness of young men?

Three groups were tested. Experimental group (EG) of military cadets (n = 24), who had received one year
special course of hand-to-hand combat training within the framework of physical education (twice weekly)
as part of their university military studies (age 19.8 years; body height 178.2 cm, range 163 to 186 cm; body
mass 75 kg, range 71 to 95 kg). Comparison group of military cadets (CG, n = 24), who had received one year
standard physical education course (twice weekly) as part of their university military studies (age 19.7 years;
body height 179.3 cm, range 166 to 190 cm; body mass 73.4 kg, range 55 to 102 kg). Physiotherapy students
(PS, n=14) who had received one year of safe fall special course (once a week) as part of their university stud-
ies (age 21.1 years; body height 182.6 cm, range 172 to 193 cm; body mass 85.4 kg, range 69 to 95 kg).

The overall physical fitness was measured with four trials (standing broad jump, pull-ups, sit ups, bend trunk)
from the International Physical Fitness Test (IPFT) - before and after the courses. Special physical fitness mea-
sured by Test For Safe Falls (TFSF) in the full basic version - only after completing the courses.

Each year of specialized training resulted in an increase in overall physical fitness, with the highest total score
of the four IPFT trials of 243 points (difference from the first study of 21.3 points, p<0.001) was found among
EG military cadets. CG score of 215.4 points (difference from the first study of 23.8 points, p<0.001) and PS
respectively: 203.1 - (11.2-, p<0.01). The highest effect of special physical fitness after a one-year course
was found among physiotherapy students: 97.5 points (out of 100 possible) and respectively: EG military ca-
dets 81.9-; CG 42.9-. In the CG cadets a correlation between TFSF and bend trunk and pull-up was found
(p<0.05), also in physiotherapy students TFSF and bend trunk (p<0.01). In the EG cadets, no correlation was
found between the TFSF scores and any of the four IPFT trials.

A modifying effect of one-year specialized training based on, among others, safe fall exercises on selected mo-
tor skills of overall physical fitness was found. The hypothesis that high overall physical fitness is not a prereg-
uisite for achieving optimal motor competences in terms of the ability to fall safely has been positively veri-
fied once again.

functional abilities of the body e International Physical Fitness Test ® motor competence e Test For Safe Falls
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Fall - is unintentional,

a sudden change from
vertical to horizontal
posture [59]. Falling often
leads to injury; that is

why it is qualified in the
International Classification
of Disease (ICD). Codes
include falls on the same or
upper level, as well as others,
unspecified falls. Falls results
with a collision with walls,
furniture, ground or other
objects or obstacles [59, 16]

Technique - noun a way of
performing an action [60].

Training session - noun

a period of time during which
an athlete trains, either alone,
with a trainer or with their
team [60].

Combat sport - noun a sport
in which one person fights
another, e.g. Wrestling, boxing
and the martial arts [60].

Martial arts - plural noun
any of various systems of
combat and self-defence, e.g.
judo or karate, developed
especially in Japan and Korea
and now usually practised as
a sport [60].

Self-defence - noun fighting
techniques used for defending
oneself against physical attack,
especially unarmed combat
techniques such as those
used in many of the martial
arts [60].

Motor skills - plural noun
the ability of a person to
make movements to achieve
a goal, with stages including
processing the information in
the brain, transmitting neural
signals and coordinating the
relevant muscles to achieve
the desired effect [60].
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INTRODUCTION

One of the basic tasks in the training process is to
achieve an adequate level of motor fitness (overall
physical fitness) and the expected functional abil-
ities of the body (special physical fitness - in our
research: the ability to fall safely as separate motor
skills related to personal safety and prevention of
body injuries [1-21] and broadly understood sur-
vival [22-24]. Safe fall (as special physical fitness)
are part of the art of self-defence [25-30], a basic
element of special military hand-to-hand com-
bat [31, 32], as well as some martial arts and com-
bat sports [e.g. 33, 34].

Sterkowicz et a. [26] have provided empirical evi-
dence that that the ability to fall safely is deter-
mined most by neuromuscular coordination,
flexibility, muscle strength of the limbs (lower and
upper) and abdominal muscles. This proves that
people with high physical fitness, however, who
are unable to cushion the impact of their own
body are at risk of serious injury or even death.
In contrast, it is hypothesised that a high level of
overall physical fitness is not a prerequisite for
safe fall motor competence.

According to Kalina et al. [8] safe fall techniques
can be learned by anyone regardless of gender,
age or physique. Jaskélski and Nowacki [35] and
Kalina et al. [8] consider that in the case of pro-
fessionally trained persons, a fall is a controlled
motor action that ensures optimal protection of
the body colliding with the ground or, in a cer-
tain class of such situations, minimising damage
or even preventing death. That is, in a situa-
tion of sudden loss of balance (especially due
to external forces - e.g. slippery floor, push-
ing), a trained person immediately controls both
the individual parts of the body according to the

direction of the fall (front, back, sideways or in
intermediate directions) as well as other relevant
circumstances (objects in the area, etc.). A delib-
erately executed fall is understood to be a motor
response to a sudden hazard that the person
has identified and, by this action, has prevented
unwanted consequences. Therefore, optimal
body protection during a fall is combined with
appropriate training [7, 8, 36]. This training will
also ensure that optimal muscular strength and
flexibility are achieved. It is by no means about
maximising these motor characteristics.

The cognitive aim of this study is to answer the
question: does the annual specialised training of
military cadets and physiotherapy students mod-
ify overall and special physical fitness of young
men in an expressive way?

MATERIAL AND METHODS

Participants

Three groups of students were tested. The first
was an experimental group (EG) of military cadets
(n = 24), age 19.8 years; body height 178.2 cm,
range 163 to 186 cm; body mass 75 kg, range
71 to 95 kg. The second was an comparison group
(CG) of military cadets ( n = 24), age 19.7 years;
body height 179.3 cm, range 166 to 190 cm; body
mass 73.4 kg, range 55 to 102 kg. The third group
were physiotherapy students (PS, n = 14), age
21.1 years; body height 182.6 cm, range 172 to
193 cm; body mass 85.4 kg, range 69 to 95 kg.

Overall physical fithess

As indicators of overall physical fitness the results
of four trials of the International Physical Fitness
Test were adopted [37] (in brackets, measured
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motor ability and aisle abbreviation): standing
broad jump (lower limb muscle strength), pull-ups
(upper limb muscle strength), sit ups (abdominal
muscle strength), bend trunk (flexibility), while the
sum of the scores of these four trials was adopted
in this research as a criterion for overall physical
fitness (Index IPFT-4). The conversion of results
obtained in the particular tests was made on the
basis of tables according to groups of the calen-
dar age. Interpretation of results based on the
recommendations of Tadeusz Ulatowski [38] on
the basis of results addressed to athletes: over-
all score (in this research, the conventional Index
IPFT-4) is the consequence of dividing by 2 the
established norms for 8 trial total points IPFT.
Thus: outstanding level 321 and more points, high
level 2811 to 320-; medium level 241 to 280-;
low level 201 to 240-; very low level 200 and less
points. For individual trials they are in line with
Ulatowski’s recommendation [38]: outstanding
level 81 and more points, high level 71 to 80-;
medium 61 to 80-; low level 51 to 60-; very low
level 50 and less points.

Trials were performed twice: before and after
each annual training. The ordinal variable of the
trials results presented - ranking position (RP)
from highest to lowest arithmetic mean - is
based on the arrangement of that group with the
highest mean IPFT-4 Index value after the end of
training. The third ranking position in the perfor-
mance analysis is for the group with the lower
Index IPFT-4 value after the training sessions. In
the case of identical arithmetic means, the higher
RP is determined by the smaller range of results
and, when this criterion is equal, by the lower
value of the standard deviation; when these spe-
cific indicators are also equal, the results are qual-
ified at the same RP.

The RP migration of individual trials results
in each of the observed groups in a ‘before <
after’ relationship and the scale of predicted pos-
itive changes (symbol ‘+') expressed in % are sim-
ple criteria for measuring the modifying power
of training stimuli and other physical activities
resulting from study specific and/or experimen-
tal programme modifications.

Investigating the relationship of either concor-
dance or ranking position (RP) distinctiveness
between the performance of individual Index
IPFT-4 leader trials and the other groups, post-
training, is the primary criterion for inferring the
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modifying effect of different training programmes
on the overall physical fitness structure of the
students studied.

Special physical fitness

The analysis of the effect of different workouts
on special physical fithess was based on similar
methodological criteria, but using a different tool.
Special physical fitness was identified with the
overall Test For Safe Falls (TFSF) [7, 8] - the con-
ventional Index TFSF in these studies. The test
comprises execution of four consequent tasks
constituting a series of seven falls:

1. rear fall and rear fall with turn;
2. front fall;
3. fall to the side (left and right);

4. front fall with turn over the shoulder (left and
right).

Each task was evaluated according to an arbi-
trary four-point scoring scale: 25 (excellence);

20 (good); 15 (sufficient); O (insufficient).

Test result (Index TFSF):

(total time  TFSF implementation grade
points) (s)

100-95 20 excellence

90-85 25 more than good

80-75 30 good

70-65 35 more than sufficient
60-55 40 sufficient

<55 <40 insufficient.

Order variable of the results presented tasks
- RP from highest to lowest arithmetic mean - is
based on the arrangement of that group whose
average TFSF Index value is the highest. The third
ranking position in the performance analysis is
for the group that obtains the lower Index TFSF
value after training. In the case of identical arith-
metic means, the higher RP is determined by
the smaller range of results and, when this crite-
rion is equal, by the lower value of the standard

© ARCHIVES OF BUDO SCIENCE OF MARTIAL ARTS AND EXTREME SPORTS

Coordination - noun the ability
to use two or more parts of
the body at the same time

to carry out a movement or
task [60].

Flexibility - noun 1. the
amount or extent to which
something can be bent 2. the
extent to which something can
change or respond to a variety
of conditions or situations [60].
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deviation; when these specific indicators are also
equal, the results are qualified at the same RP
(these criteria also apply to the analysis of over-
all physical fitness indicators).

The test was performed only once - after the
end of each annual training. The ordinal variable
in the presentation of the results of the phenom-
enon (before and after the completed trainings)
is the score (from highest to lowest mean score)
of the group with the highest mean Index IPFT-4
value after the training. The third ranking posi-
tion in the analysis of results is for the group that
obtains the lower Index IPFT-4 value after the
end of the trainings.

The methodological criterion of PR migration of
detailed results is not applicable as students were
not familiar with safe falls techniques prior to the
start of the courses.

Study design

Military cadets (EG, CG)

Both groups of military cadets (EG, CG) followed
a one-year (41 weeks) general military training
programme. The experimental group carried
out physical education classes according to the
author’s programme, which included an intensifi-
cation of hand-to-hand combat classes extended

with elements of combat sports (twice a week,
80 minutes each). The comparison group did
a standard physical education programme at the
Military University of Technology. The training
was divided into 3 parts: introductory (6 weeks);
preparatory (17 weeks); proper (18 weeks).

Physiotherapy students

Students completed a one-year (20-week) course
in “Safe falling theory and methodology” as part of
their degree programme at Podhale State College
of Applied Sciences in Nowy Targ. This training
was divided into two parts: in semester one (“Safe
falling course for people who are blind or have
a visual impairment”) the classes were held for
10 weeks, once a week and lasted 90 minutes; in
semester two (“Safe falling course for people with
limb amputations”) the organisation, the number
of training sessions and their time were identical.

RESULTS

Overall physical fithess

The most effective overall physical fitness
stimulus identified with Index IPFT-4 was pro-
vided by the special training of military cadets
EG (Table 1). Invariably, the leader of the com-
pared motor skills cadets EG remained abdomen

Table 1. Summary of results according to RP leader Index IPFT-4 classification after training, military cadets EG (ordinal
variable) and RP compliance or migration in relation to before training results.

Before training

After training

Group

el pon e s w
M 221.7 M 243.0
Military cadets D 2.7 SD 17.9
(" 524) Min 170.0 Min 211.0 !
Max 271.0 Max 285.0
M 191.6 M 215.4
Military cadets SD 346 SD 383
(G 2
(n=24) Min 93.0 Min 93.0
Max 249.0 Max 300.0
M 191.9 M 203.1
PS students ) 2771 ) 26.7 ;
(n=14) Min 143.0 Min 170.0
Max 242.0 Max 253.0
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Table 2. Summary of results of the tested students according to the RP motor skills military cadets EG (leader): RP1 - AMS
after training and RP compliance or migration in relation to before training results.

Before training After training
Group . L
statistical " statistical .
indicator ot = indicator Rt =
M 61.0 M 70.9
Military cadets SD 13 SD 1M1
EG 1 1
(n=24) Min 46.0 Min 58.0
Max 99.0 Max 100.0
M 51.0 M 59.7
Military cadets SD 5.9 SD 7.5
G 2 1
(n=24) Min 4.0 Min 44.0
Max 66.0 Max 78.0
M 4.7 M 46.6
PS students D 6.8 4 D 6.9 3
(h=14) Min 290 Min 380
Max 51.0 Max 58.0
. q q Modifying
Before training Compatg)ll)llty. rela.tlonshlp or After training strength of
migration s . .
training stimuli
motor skill | RP Rp | motor % RP
skill
AMS 1 1 AMS + 8.7%x* 2
FLEX 2 2 ULMS + 1.3 4
LLMS 3 3 LLMS + 9.9%x* 1
ULMS 4 4 FLEX + 3.9% 3

Model 1. Visualisation of RP concordance or migration of specific indicators (trials) Index IPFT-4 before and after training,
classification leader, military cadets EG (n = 24) and nature and increment (%) of adaptive change: AMS abdominal muscle
strength; ULMS upper limb muscle strength; LLMS lower limb muscle strength; FLEX flexibility; *p<0.05, ***p<0.001

muscle strength (AMS), a gain of 8.7% (p<0.001)
- Table 2 and Model 1. The second RP falls to
upper limbs muscle strength (ULMS) and is the
result of a promotion from the fourth RP (mea-
sured before training) although the score gain
was only 1.3% (Table 3 and Model 1). The third
RP was retained by lover limbs muscle strength
(LLMS) with the highest score gain (by 9.9%,
p<0.001) - Table 4 and Model 1. A statistically
significant (p<0.05) improvement in flexibility

(FLEX) of 3.9% resulted in a migration from the
second RP (before training measurement) to the
last RP (after training) - Table 5 and Model 1.

The highest RP stability of measured motor skills
before and after training is characterised by phys-
iotherapy students, but the increase in scores
did not reach statistical significance. Moreover,
the ULMS and AMS indices after training were
classified on the same RP and this fact does not

© ARCHIVES OF BUDO SCIENCE OF MARTIAL ARTS AND EXTREME SPORTS
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Table 3. Summary of results of the tested students according to the RP motor skills military cadets EG (leader): RP2 — ULMS
after training and RP compliance or migration in relation to before training results.

Before training

After training

Group

statistical . statistical .
indicator [P RP indicator X kP
M 51.8 M 59.0
Military cadets SD 1.3 SD 122
EG 4 2
(n=24) Min 320 Min 41.0
Max 77.0 Max 86.0
M 45.5 M 46.8
Military cadets SD 18.9 SD 20.4
@G 3 4
(n=24) Min 0.0 Min 0.0
Max 89.0 Max 100.0
M 44.9 M 46.6
PS students ) 148 ; D 99 ;
(n=14) Min 40 Min 350
Max 65.0 Max 66.0

Table 4. Summary of results of the tested students according to the RP motor skills military cadets EG (leader): RP3 - LLMS
after training and RP compliance or migration in relation to before training results.

Before training

After training

Group

statistical . statistical .
indicator OIS RP indicator e RP
M 54.2 M 57.8
Military cadets SD 8.6 SD 6.7
EG 3 3
(n=24) Min 34,0 Min 43.0
Max 71.0 Max 70.0
M 42.0 M 52.0
Military cadets SD 9.9 SD 9.0
G 4 3
(n=24) Min 18.0 Min 18.0
Max 55.0 Max 64.0
M 53.5 M 57.4
PS students D 94 1 sD 79 1
(n=14) Min 40.0 Min 420
Max 70.0 Max 72.0

undermine the methodological interpretation of
the result on the RP stability of empirical vari-
ables in the PS group (Model 2). Lack of RP sta-
bility but migration of all motor skills before and
after training are characterised by military cadets
CG. Two of these (AMS, ULMS) are statistically
significantly different (Model 3).

Under the influence of annual training, only
among military cadets EG positive migration of
Index IPFT-4 indicators shows that there were no
individuals qualified to a very low level - before
training there was 16.7% of such individuals
and not a single one qualified to high level (after
training 4.2%). This group, before training, was

smaes.archbudo.com
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Table 5. Summary of results of the tested students according to the RP motor skills military cadets EG (leader): RP4 - FLEX
after training and RP compliance or migration in relation to before training results.

Before training After training
Group - L
statistical 5 statistical .
indicator POE RP indicator i RP
M 54.8 M 55.4
Military cadets SD 17.7 SD 10.1
EG 2 4
(n=24) Min 10.0 Min 35.0
Max 100.0 Max 73.0
M 53.1 M 57.0
Military cadets SD 12.1 SD 123
@G 1 2
(n=24) Min 31.0 Min 31.0
Max 87.0 Max 87.0
M 51.9 M 52.6
PS students SD 12.2 ) SD 1.6 )
(n=14) Min 310 Min 38.0
Max 70.0 Max 71.0
.. .. Modifying strength
Before training Compatibility relationship or RP After training of training stimuli
motor skill | RP migration RP | motor skill % RP
LLMS 1 1 LLMS +3.9 2
FLEX 2 2 FLEX +0.6 4
ULMS 3 3 ULMS + 1.7 3
AMS 4 | N 3 AMS +49 1
| 4

Model 2. Visualisation of RP concordance of specific indicators (trials) before and after training PS students (n = 14) and
increment (%) of adaptive change: AMS abdominal muscle strength; LLMS lower limb muscle strength; ULMS upper
limb muscle strength; FLEX flexibility — description consistent with the leader’s RP (EG)

Before training Compatibility relationship or RP After training D:ff’f::g’;’;f;::‘ielﬁﬁﬂl
motor skill | RP migration RP | motor skill % RP
FLEX 1 1 AMS +9.9=** 1
AMS 2 2 FLEX +0.6 4
ULMS 3 3 LLMS +3.6 3
LLMS 4 4 ULMS +7.3%* 2

o

Model 3. Visualisation of RP concordance of specific indicators (trials) before and after training military cadets CG (n = 24)
and increment (%) of adaptive change: AMS abdominal muscle strength; LLMS lower limb muscle strength; ULMS upper
limb muscle strength; FLEX flexibility — description consistent with the leader’s RP (EG); **p<0.01, ***p<0.001
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dominated by low level (70.8%), while the after
training medium level (58.3%). Similar, but already
less effective, is the migration of Index IPFT-4
among military cadets CG - before training, very
low level was dominant (54.2%), after training
low level (66.7%). Among physiotherapy students
before and after training very low level was dom-
inant - accordingly: 64.3% and 50% (Figure 1).

One-year training resulted in a positive migration
of the AMS index in all groups. However, only in

military cadets EG after training there were no
individuals qualified to a very low level, and from
4.2% cadets of outstanding level, after training the
proportion increased to 16.7%. Among cadets EG
before training low level was dominant (41.7%)
- after training medium level (58.3%). A simi-
lar trend was found among cadets CG, but with
qualitatively lower coverage - from very low to
low level. Among physiotherapy students before
and after training very low level was dominant
(Figure 2).

100 — —
80 — —
60 — —
a0 —
i .
] j
Military Military Military Military Physiotherapy | Physiotherapy
cadets EG cadets EG cadets CG cadets CG students students
{before) |after) {before) |after) {before) (after)
= high 0.0 4.2 0.0 4.2 0.0 0.0
medium 125 583 83 8.3 7.1 14.3
low 70.8 375 375 667 286 357
W very low 167 00 54.2 208 64.3 50.0

Figure 1. Visualisation of the proportion of students qualifying for each level of overall physical fitness based on Index

IPFT-4 after training.

100 | ] [
' -
60 —
40 —
20 —
o j I
Military Military Military Military Physiotherap | Physiotherap
cadets EG cadets EG cadets CG cadets CG v students y students
|before) (after) (before) (after) (before) (after)
outstanding 42 167 0.0 0.0 0.0 0.0
M high 125 125 0.0 8.3 0.0 0.0
medium 250 58.3 4.2 292 0.0 0.0
low 41.7 125 37.5 58.3 71 8.6
mvery low 167 0.0 58.3 42 9249 714

Figure 2. Visualisation of the proportion of students qualifying for each AMS level determined during the after-training

measurements.
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Among military cadets EG and CG, positive
migration of ULMS indicator was found, but it
is more pronounced in EG. A negative migration
was found amongphysiotherapy students (very
low level: before training 71.4%, after 78.6%).
Among both cadets CG and PS before and after
training very low level was dominant (Figure 3).

Positive migrations of the LLMS indicator were
found in all study groups. In terms of stimulating
this motor skill the training of military cadets EG

Chodata A et al. - Changes in overall...

and physiotherapy students was the most effec-
tive (Figure 4).

Although physiotherapy students revealed the
highest proportions of very low level FLEX indi-
cator before and after training (57.1% and 50%,
respectively), most of them (14.3%) are char-
acterized by high level. The smallest propor-
tions of those with very low level of flexibility
were among cadets CG before and after train-
ing. However, among them, the scale of positive

100 [ — —
80 — —
60 —
40
i .
0
Military Military Military Military Physiotherap | Physiotherap
cadets EG cadets EG cadets CG cadets CG y students v students
{before) (after) (before) (after) {before) (after)
outstanding 00 4.3 43 43 00 00
m high 4.2 12.5 00 0.0 00 0.0
medium 292 208 125 208 14.3 14.3
low 125 375 16.7 16.7 14.3 7.1
W very low 54.2 250 66.7 58.3 714 78.6

Figure 3. Visualisation of the proportion of students qualifying for each ULMS level determined during the after-

training measurements.

100

80 —

60 [—

Military Military Military Military Physiotherapy | Physiotherapy
cadets EG cadets EG cadets CG cadets CG students students
(before) |after) {before) (after) {before) (after)

W high 4.2 8.3 0.0 0.0 0.0 7.1
medium 16.7 20.8 00 42 21.4 21.4
low 54.2 B62.5 208 54.2 429 50.0

W very low 25.0 8.3 79.2 41.7 35.7 21.4

Figure 4. Visualisation of the proportion of students qualifying for each LLMS level determined during the after-

training measurements.
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" “H I
80 [— —
60 — —
40
20
0
Military Military Military Military Physiotherap | Physiotherap
cadets EG cadetsEG cadets CG cadets CG vy students v students
(before) (after) [before) |after) (before) (after)
outstanding 8.3 0.0 4.2 83 0.0 o0
m high 0.0 8.3 0.0 0.0 14.3 14.3
medium 333 250 208 250 14.3 14.3
low 16.7 375 417 37.5 14.3 21.4
Wvery low 417 292 333 292 57.1 50.0

Figure 5. Visualisation of the proportion of students qualifying for each FLEX level determined during the after-

training measurements.

Table 6. Results of tasks of the TFSF according to the RP of the leader (ordinal variable: from the highest to the lowest arithmetic
mean of tasks PS students): tasks according to the TFSF structure: 1 rear fall and rear fall with turn; 2 front fall; 3 fall to the side (left
and right); 4 front fall with turn over the shoulder (left and right).

Tasks of the TFSF:
Results ..
RP (IndexTFSF: M, SD, S.ﬁidt::;'t?rl 3 1 4
min--max)
points RP points RP points RP points RP
M 24.6 24.6 243 239
D 1. 1. 1. 2.1
1 PS students, n =14 S 3 1 3 1 8 2 3
+ -
(97547, 85+100) Min 20.0 20.0 20.0 20.0
Max 25.0 25.0 25.0 25.0
M 19.4 20.2 21.7 20.6
A . X 4
) Military cadets EG, n = 24 D 3 4 35 3 35 1 3 2
+ -
(B ) Min 15.0 15.0 15.0 15.0
Max 25.0 25.0 25.0 25.0
M 133 10.2 8.8 10.6
7. . 7. .
3 Military cadets (G, n =24 s 3 1 83 3 6 4 88 2
+ =
(42:9225.2,0+80) Min 0.0 0.0 0.0 0.0
Max 20.0 20.0 15.0 25.0
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migration was the lowest - the highest among
cadets EG (Figure 5).

Special physical fitness

PS students mastered the safe fall skill at the
highest level (mean TFSF score 97.5 +4.7 points).
Both the front fall skill (task 2) and the fall to the
side skill (task 3) were ranked at the first RP with
a mean score of 24.6 +£1.3 points out of a possi-
ble 25 (Table 6). Despite significant variation in
terms of the level of these skills, identical RPs
apply to: the first, task 2 in PS and military cadets

Chodata A et al. - Changes in overall...

CG; the second, task 4 in military cadets EG and
CG; the third, task 3 in military cadets EG and
CG (Table 6).

Profiles of general and special physical fitness
of male subjects modified by different training
and correlations of the main indicators of these
phenomena

Profiles
A synthetic visualisation of the results described
in Tables 2 to 5 and Models 1 to 3 shows that

75

Jo

65

60

55

1]

45

AMS [points) ULMS [points) LLMS [ points) FLEX [points)

— « Cadets G [before) 51 455 42 53.1
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Figure 6. Synthetic visualisation of the positive changes of overall physical fitness indicators observed under the
influence of one year of specialised training based on exercises qualified to varying degrees for hand-to-hand combat.

25
15
) \ —_— — i
5
2 | 3 | 1 | a
Task (points)
—Cadets CG 133 10.2 3.8 10.6
= Cadets EG 154 202 217 206
— 5 246 246 243 239

Figure 7. Synthetic visualisation of the effects of motor competences in the field of safe falling acquired during of one

year of specialised training based on exercises qualified to varying degrees for hand-to-hand combat: tasks according
to the TFSF structure: 1 rear fall and rear fall with turn; 2 front fall; 3 fall to the side (left and right); 4 front fall with turn

over the shoulder (left and right).
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the applied training stimulates the least improve-
ment in FLEX and the most improvement in AMS
(Figure 6). Furthermore, an important finding is
the proportion of students qualifying for each
level of overall physical fitness based on Index
IPFT-4 (Figure 1) and for each of the four mea-
sured motor skills (Figures 2 to 5).

The visualisation of the results described in Table
6 primarily shows the scale of variation in the
effectiveness of the individual training sessions
in terms of safe fall skill (Figure 7).

Correlations

Statistically significantly correlate Index IPFT-4
with Index TFSF (r = 0.567, p<0.01) only military
cadets CG. For military cadets EG r = 0.265 and
physiotherapy students r = 0.492.

The most statistically significant correlations
between IPFT-4 (trials) and TFSF indicators
(tasks) were found in the military cadets CG
group (Table 7). Their front fall motor competence
correlates positively with upper and lower limb
muscle strength, while front fall with turn over

Table 7. Correlation coefficients of IPFT-4 indicators (tabulated according to leader’s ordinal variable: cadets EG) with
TFSF indicators (tabulated according to leader’s ordinal variable: PS) military cadets CG (n = 24).

Indicators of correlated phenomena in accordance with ordinal variables

TFSF (task):
IPFT-4
2 1 4
AMS 0.352 0.200 0.329 —0.036
ULMS 0.515%* 0.321 0.313 0.466*
LLMS 0.406* 0.276 0.307 0.108
FLEX 0.337 0.269 0.378 0.608**

Table 8. Correlation coefficients of IPFT-4 indicators (tabulated according to leader’s ordinal variable: cadets EG) with
TFSF indicators (tabulated according to leader’s ordinal variable: PS) physiotherapy students (n = 14) .

Indicators of correlated phenomena in accordance with ordinal variables

TFSF (task):
IPFT-4
2 1 4
AMS 0.355 0.355 0.065 0.357
ULMS —0.100 —0.100 0.169 0.104
LLMS 0.195 0.195 0.608* 0.139
FLEX 0.360 0.360 0.421 0.430

Table 9. Correlation coefficients of IPFT-4 indicators (tabulated according to leader’s ordinal variable: cadets EG) with
TFSF indicators (tabulated according to leader’s ordinal variable: PS) military cadets EG (n = 24).

Indicators of correlated phenomena in accordance with ordinal variables

TFSF (task):
IPFT-4
2 1 4
AMS 0.355 0.046 —-0.290 011
ULMS 0.559** 0.046 0.046 0.268
LLMS —0.166 0.002 0.193 —0.078
FLEX —0.048 0.110 0.006 0.069
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the shoulder also correlates positively with flex-
ibility (0.608, p<0.01) and with ULMS (r = 0.466,
p<0.05). Statistically significant correlations of
leaders of motor competence to safe fall (PS)
apply only to rear fall and rear fall with turn and
LLMS (Table 8). Military cadets EG - front fall
with ULMS r = 0.559, p<0.05 (Table 9).

DISCUSSIONS

The results of our research are covered most syn-
thetically in the presented profiles of overall and
special physical fitness (Figure 6 and 7 and in the
section reporting the correlations of the main
indicators of overall physical fitness and special
physical fitness (Tables 7 to 9). From the method-
ological perspective of simplifying the knowledge
of the most important research (scientific) find-
ings, we emphasize the fact that respecting ordi-
nal variables for both independent sets results in
the same window in each table reporting the indi-
cators ‘r’ of identical empirical variables, but rela-
tively to a given group of people. So you can see
‘with the naked eye’ that in both groups of mili-
tary cadets (Table 7 and 9) the repeated statisti-
cally significant correlation are indicators ULMS
and front fall. This result is not repeated either
in the relation to the PSs we studied or in other
researchers [4, 39-41], so this coincidence can be
considered coincidental.

Regardless of the group studied, annual specialized
training resulted in an increase (in terms of total
points) in overall physical fitness. The differences in
scores after and before training in all study groups
were statistically significant, but the difference
between the overall physical fitness PS test before
and after training is the lowest. This is mainly due
to the structure of the training used. The program
for physiotherapy students lasted 20 weeks (once
a week 90 minutes - including an active part of
45 minutes, and during the 45 minutes of the sec-
ond/first part of the training sessions students doc-
umented the efforts of the exercise subgroup [41]).
In contrast, military cadets 41 weeks (twice a week
for 80 minutes each). Despite these differences,
PS significantly (in the statistical sense of p<0.05)
increased overall physical fitness.

Specialized training of military cadets EG resulted
in an increase in overall physical fitness by
almost 24 points (6%) and this result is statisti-
cally significant (p<0.001). It was this group that

Chodata A et al. - Changes in overall...

implemented classes according to a program that
included intensification of activities extended
by elements of combat sports (judo and sumo).
Although it is known that combat sports stim-
ulates, among other things, flexibility, muscular
strength, balance, agility and motor coordina-
tion [42], thus overall physical fitness. However,
this principle cannot be generalized to all sports
and martial arts [43-46].

An important observation is the level of safe
fall (special physical fitness). Physiotherapy stu-
dents whose training was based mainly on safe
fall techniques scored an average of 97.5 points
(out of a possible 100) - result TFSF. This is an
excellent level. Military cadets EG during train-
ing extended by elements of combat sport (espe-
cially judo) also perfected safe fall skills, which
positively influenced the TFSF result (on average
about 82 points). This is a level on the border of
good and more than good.

Here the paradox of judo is revealed - in the
initial period of training (about 3 months), judo
students learn to safe fall and belay a falling part-
ner, but during training and tournament fights,
the one who performs the throw generally does
not focus attention on belaying the competi-
tor, and the one knocked off balance tries not to
fall on his back (ippon), in order not to lose the
fight before time. What’s more, Boguszewski’s
research [47] clearly shows that among combat
sport athletes (judo and wrestling) there is a lack
of people who flawlessly performed the origi-
nal version of “the susceptibility test to the body
injuries during the fall” [48], and among phys-
iotherapy students (participating in the safe fall
courses described here) we documented cases
that after a year's training the maximum number
of errors was reduced completely [41, 49].

Another regularity was also revealed. In the cir-
cumstances of testing new, hitherto unknown
motor activities, when optimal adaptive effects
are not achieved (among the basic reasons may
be insufficient methodological competence of the
teacher, too few training sessions etc.), more sta-
tistically significant correlations appear with indi-
cators of overall physical fitness - our study the
example of military cadets CG (they occasionally
learned safe fall, so they achieved an average
TFSF score of 42.9 points, with only an average
of 8.8 - to 13.3 points (out of 25 possible) of indi-
vidual tasks, but every third correlation with the
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