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Dictionary:

Scuffle — a short, confused
fight or struggle at close
quarters (in TFVP fights in
the vertical posture based
on the simplest forms of
pressure on the opponent’s
body); differently than
encounter (conflict, dash)
in praxeology: the fight
destructive during the
impact phase at each of two
warring parties (both sides
attacking either one
attacking and the other
counterattacking [5, p.
231].

INNOAGON (Innovative
Agonology) —is an
applied science dedicated
to promotion, prevention,
and therapy related to all
dimensions of health and
the optimization of
activities that increase the
ability to survive (from
micro to macro scales) [39].
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Abstract:

Background and Study Aim: In every hand-to-hand combat training system, offensive and
defensive actions are key elements, and only simultaneous attack is possible, but not
simultaneous defence (of course, during one-on-one combat). Perhaps one of the greatest
paradoxes is the fact that even in many scientific and educational publications, aikido is
classified as a martial art, although it is clearly a self-defence art. A paradox of a similar scale
is the necessary exposure to sophisticated forms of attack from a partner during training, but
aikido does not include the teaching of offensive actions in its programme. The cognitive goal of
this work is the innovative application of complementary research methodology in determining
the effectiveness profiles and motor and somatic potential of those military cadets who have
twice fought testing fights (first in a vertical posture, second in horizontal posture) with four
randomly selected peers, regardless of body weight difference.

Material and Methods: The author imitatively analyses unique, unpublished research
findings from Mariusz Kisiel's master thesis on testing fights in a vertical posture (TFVP) of
military cadets (n = 31). The profiles concern 11 who stood out in the observed group due to their
unique body weight (Exclusive Group). Exclusion criterion: who at the observed stage of Andrzej
Chodata's experiment did not participate in test fights (TF) with cadets of the Exclusive Group).
Criteria for identifying empirical variables in relation to the effectiveness of hand-to-hand
combat without weapons F-Index (sum results of combat in vertical and horizontal posture:
TFVP & TFHP): motor potential (FITNESS, i.e. the sum of points International Physical Fitness
Test); somatic potential (body mass and BMI); workload (arbitrary units, calculated based on
HR and TFs time). The unification of indicators is based on the ratio of the result to the highest
value of the variable among the persons with whom the cadet covered by the profile fought. The
exception to the determination of the ratio indicator is HR calculated within the 'workload'
variable. A correlation coefficient was calculated between the empirical variables and the
dependent variable F-Index.

Results: Due to the body mass criterion, the observed military cadets constitute 19 factions
(described by codes C1 to C19). The greatest variation in proportion indices occurs in the F-Index
(100%). Occasional statistically significant correlations between the independent variable
indicators and the dependent variable F-Index provide empirical evidence that both versions of
the TFs primarily measure predispositions to hand-to-hand combat. Dividing the set of cadets
included in the statistical calculations into those who either won or lost all TFs (F-Index O or
100%) and the remaining 20 individuals (F-Index from 25% to 62.5%) further validates the TFs.

Conclusions: A significant interpretative limitation is the absence in these secondary analysis
results of the S-Index (proportion of scuffles won), which provides more accurate information on
‘dispositional feasibility’ within the framework of evaluating 'possibility of action'. However,

Archives of Budo: Journal of Innovative Agonnology

www.archbudo.eu



Arch Budo | Inn Agon. 2025, VOLUME 21, 326-349

327 of 24

Poomse (kata in karate)
— it is traditionally
understood as the style of
conduct which expresses
directly or indirectly
mental and physical
refinements as well as the
principles of offense and
defence resulting from
cultivation of taekwondo
spirit and techniques.
Nowadays, poomse is
involved in competition in
the taekwondo technique
modality.

social acceptance of the escalation of bloody spectacles shows that fighting without weapons can
pose a deadly threat, especially in the absence of any external control. Therefore, the key
practical issues are, on the one hand, the necessary work on clarifying the legal criteria for
necessary defence and, on the other hand, improving methods of compensating for the
shortcomings of self-defence education based on hand-to-hand combat systems. In situations of
extreme danger, the use of verbal-motor self-defence support measures would prevent possible
abuse.

Keywords: aikido, INNOAGON, possibility of action, preventive medicine, self-defence, sumo,
verbal-motor self-defence

1. Introduction

This paper continues the theme of my original and co-authored publications concerning
the empirical findings of research into human effectiveness in hand-to-hand combat,
exclusively in the context of -defence [1-4]. These publications analyse only the results
of observations using a basic methodological approach — testing fight in vertical posture
(TFVP) [5, 6]. This is understandable, as homo erectus most often faces the necessity
of defending against physical aggression by an individual or a group of people whilst
in a vertical posture. The word ‘faces’, together with the phrase ‘necessity of defence’,
are key elements of the reasoning in this paper. It is easy to cite historical facts or
numerous examples of everyday occurrences where people, when physically attacked
or when their lives are threatened by perpetrators of this form of violence who are not
necessarily armed, do not take any countermeasures. It is as if the right to self-defence,
to which every human being is entitled, for some reason becomes ‘dead’.

There is good reason to hypothesise that responsibility for the passivity of potential
victims towards perpetrators of violence and physical aggression should be attributed
to those who, by virtue of their authority and duties, fail to provide adequate education
in all types of schools. In a re-analysis of the results of Szajerski’s experiment from 20
years ago [7, 4], I concluded that ‘The student with the code P-14 should be classified
as being at very high risk of helplessness in a situation of physical aggression directed
at her. The school, however, is the most appropriate place to make such a diagnosis
and, together with the parents (legal guardians), to take appropriate preventive and,
in many cases, therapeutic measures’ [4, p. 318]. This observation concerns an 11-year-
old pupil at a Polish primary school who was unable to win a single one of the 15 TFVPs
contested against 15 classmates (the TFVPs were scheduled according to a specific
timetable for PE lessons over the course of a single term). In this code, the number 14
corresponds to the last ranking position (RP) of the empirical variable F-Index (i.e. the
proportion of TFVPs won, which in this pupil’s case is zero). It is not the number 16
because two pupils each won 7 TFVPs, and two others each won 3 TFVPs.

The pupil with the code P-14 was ranked 13th out of 15 in the motor potential (muscle
strength) ranking, 14th out of 16 in the BMI ranking, and 12th out of 14 in the body
mass ranking. She therefore also lost the TFVP to the following peers: one whom she
surpassed in BMI and body mass, but to whom she was clearly inferior in muscle
strength; a pupil who won 80% of TFVPs yet did not match P-14 in terms of muscle
strength; a peer who was clearly inferior to her in muscle strength, but who surpassed
P-14 by only 1 kg in body mass and by just under 8% in BMI.

Unfortunately, the issue of providing compulsory self-defence education for young
people as part of the school curriculum in Poland remains unresolved. This is one of
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the most significant indicators of the crisis in education, given that since 1991
numerous recommendations have been published in Poland (including those
concerning the hand-to-hand combat skills of soldiers, police officers, etc.), which have
been comprehensively verified by competent scientists and research teams [8-24].
Meanwhile, the unique experiences of Polish scientists and practitioners of various
forms of hand-to-hand combat, amongst other things, proved to be an inspiration for
Zdenko Reguli and his co-researchers to introduce a highly popular and socially valued
‘self-defence’ faculty at the University [25-28].

In view of the methodological aspects highlighted in this paper, I would like to
emphasise two key points. Firstly, the valid combination of the motor and mental
effects of training in combat sports and particularly certain Far Eastern hand-to-hand
combat systems (hapkido, kung fu, etc.) with self-defence skills leads to their
classification also on the basis of dominant body posture and permissible means of
action. For example, boxing, karate and taekwondo belong exclusively to the category
of strikes based on a vertical posture. Judo, wrestling, etc. belong to the category of
both vertical and horizontal posture. However, whilst Brazilian ju-jitsu does indeed
begin in a vertical posture, the dominant part of the fight takes place in a horizontal
posture. Secondly, in every hand-to-hand combat training system, offensive and
defensive actions are key elements, and only simultaneous attack is possible, but not
simultaneous defence (of course, during one-on-one combat). Perhaps one of the
greatest paradoxes is the fact that even in many scientific and educational
publications, aikido is classified as a martial art, although it is clearly a self-defence
art [29, 30]. A paradox of a similar scale is the necessary exposure to sophisticated
forms of attack from a partner during training, but aikido does not include the teaching
of offensive actions in its programme.

The cognitive goal of this work is the innovative application of complementary research
methodology in determining the effectiveness profiles and motor and somatic potential
of those military cadets who have twice fought testing fights (first in a vertical posture,
second in horizontal posture) with four randomly selected peers, regardless of body
weight difference.

2. Materials and Methods

I conducted a secondary analysis of the results from Mariusz Kisiel’s master’s thesis
[31], published 24 years ago, based on the methodological principles of the review of
omitted implications method [32]. The key premise, however, was that Kisiel’s thesis
is the only available source of results from a testing fight in vertical posture (TFVP)
experiment repeated among the same adults in a testing fight in horizontal posture
(TFHP) format. Unfortunately, the author does not document the results precisely, but
I obtained some important information from the author of this experiment (from 21
August 2000 to 22 June 2001), Andrzej Chodata [12]. During the course of his research
for his doctoral thesis, Chodala was assisted at a certain stage by Mariusz Kisiel, who
in this way obtained data for his master’s thesis. Both candidates for academic
promotion carried out their work under the supervision of the same supervisor and
obtained the approval of the local bioethics committee.

Participants

Of the 31 observed military cades, they form 19 factions due to their body weight. The
Ranking position (RP) of each faction is monitored by numbers from 1 to 19
immediately after the letter 'C', which is the first part of the code of each military cadet
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analysed. Of these, 11 are a collection of those with unique body masses, while the
remaining factions consist of two to four individuals (Table 1 in section ‘results’). The
code Clgs indicates that this cadet has the highest body mass, while C19ss indicates
that this military cadet has the lowest body mass (as indicated by the subscript). The
lowercase letters next to the monitored RP military cadets outside the Exclusive Group
(with whom they fought test matches) indicate that there are more individuals with
the same body mass (‘a’ or ‘b’ indicating that there are at least two such individuals,
etc.).

Study design

This was part of Chodala’s experiment, in which military cadets from two competitive
subgroups (n = 18 and n = 15) during first year at the Military University of Technology
(WAT) engaged in test sparring matches in a ‘round-robin’ format (17 and 14 matches
respectively) according to the following principle: the first semester in a vertical
posture; the second semester in a horizontal posture. In both cases, during each PE
session, each cadets took part in 2 or 3 test fights, with those of extreme body mass
fighting last. For some reason, Kisiel analysed the results of 31 military cadets (rather
than 33), which is not surprising, as Chodata ultimately included the results of 24
cadets from these two experimental subgroups and 24 from control group in the final
analysis [12]. Kisiel’s analysis [31] shows that this was not yet the final stage of the
first semester’s observations. At that time, Clos’s opponent with the lowest body mass
was a C14¢7 cadet (range body mass 29 kg). Conversely, the heaviest opponent of C19ss
was an C6b7s cadet (range body mass 18 kg). Meanwhile, the actual range of extreme
body weights of the cadets was 38 kg.

The consequence of the random selection (during the first semester, which had not yet
ended) for individual analyses after 4 TF was the inclusion of the results of fights
fought in the second semester against the same opponents, but this time in the testing
fight in horizontal posture (TFHP) format. Unfortunately, Kisiel does not articulate
these circumstances clearly. However, he correctly states that the analysis covers a
total of 8 test fights by individual military cadets against the same four opponents at
intervals of approximately one month [31].

Measurement of test fight effectiveness in the vertical posture (TFVP)

The result of TFVP (type non-apparatus test) is conventional criterion of talent for
combat sports and self-defence (generally: hand-to-hand combat). Each TFVP ends
with one of the participants winning 4 scuffles based on a simplified sumo formula (the
possible result is in the proportions of won scuffle from 4:0 to 4:3) [5, 6].

Measurement of test fight effectiveness in the horizontal posture
(TFHP)

I refer to the description of the method, which is available in only one publication [17].
The contests were conducted according to judo formula in the each-to-each system until
3 scuffles won. The contests were performed on judo mats without delimiting the field.

The ‘parterre’ (in combat sports jargon or judo terminology ne waza) advantage in
every scuffle was counted according to judo criteria: lever (kwansetsu waza), choking
(shime waza) or holding (katame waza) for 20 s. Before starting each scuffle, the
contestants were sitting back-to-back (backs touching) on the mat. At the instructor’s
command ‘ready’, the opponents touched the ground with their fists, and at the next
command — ‘go’, started the fight in horizontal posture (position), i.e. no upright
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position was allowed at any moment of the fight, but one-leg kneeling was admissible.
After the fight has been concluded by victory or a no contest (e.g. mutual blocking of
movements for about 5 s), the fight was resumed like before. The winner of TFHP was
the one who was the first to succeed in three scuffles. The possible TFHP result is in
the following ratios: 3:0, 3:1, 3:2.

Criteria for assessing hand-to-hand combat skills

According to Kisiel’s findings, the main criterion for assessing competence based on
two types of test fights classified as hand-to-hand combat against four randomly
selected opponents is the F-Index (the proportion of fights won, calculated as a
percentage). However, the author does not monitor the results of TFVP and TFHP
separately. Therefore, only an F-Index of 100 is definitive proof that a person has won
the required number of 28 scuffles, summing up all the fights won against each of the
four opponents. There is, however, no information regarding the proportion of scuffles
won by the opponents. And yet it is entirely possible that the outcome of these fights,
measured by the S-Index (the ratio of won scuffles) of 7:0 (i.e. 100%) versus 7:5
(58.33%). Therefore, for the sake of clarity in interpreting the results, I use the
conventional F-Index as the ultimate criterion for measuring hand-to-hand combat
competence (in fact, it is the proportion of TFs won to eight TFs fought without
distinguishing their specificity). An F-Index score of 50 could result from a calculation
based on defeating each of the 4 opponents during TFVP and losing to each of them
during TFHP. However, this score could also stem from many other combinations. And
this is precisely one of the fundamental paradoxes of evaluating the effectiveness of
hand-to-hand combat systems, if the authors of the research do not clearly inform
about the motor circumstances of the fight.

Measurement of somatic potential

Somatic potential is based on three indicators: body height (‘cm’), body mass (‘kg’),
‘BMT.

Measurement of general physical fitness

The International Physical Fitness Test [33] was used. I adopted the average score of
the eight trials (points) as a general indicator of the motor potential estimated in this
way. In the tables and graphical models of cadets, I will refer to this indicator as
‘FITNESS’. However, when monitoring the results of individual trials (in points), I use
the terms employed in the key publication [33] or abbreviations.

Measurement of workload during testing fights

The key data in Kisiel's study [31] are the monitored average durations (in seconds) of
the test fights conducted by military cadets and the average exercise heart rate (HR),
recorded by palpation immediately after each test fight and documented in beats per
minute (bpm). After converting seconds to minutes (by first multiplying the average
TF result by 8), further calculations are very simple [34, 35]. For example, 8 bouts with
an average duration of 62 seconds (variable 'TF time', identified in tables by the letter
't with the second symbol in parentheses) means that the cumulative effort lasted 8
minutes and 16 seconds. If the average HR was determined to be 186 bpm, then
dividing this result by 60 seconds equals 3.1 bpm. These HR 186 multiplied by 8
minutes equals 1488 and after multiplying 16 s by 3.1 bpm (which after rounding is
50), and then adding both numbers, the result 1538 means conventional 'load' units.
However, the fights did not take place one after the other, so this cumulative result is
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purely symbolic and is merely a conventional indicator of the energy cost of the test
fights spread out over a period of up to several days. HR is therefore a partial (purely
physiological) indicator, but one with sufficient informative power, as most of the
observed test fights did not exceed 1 minute.

Regardless of these obvious reservations, it is difficult to question the usefulness of the
method from the perspective of ensuring the energetic safety of the trained individuals.
Knowing the resting HR of the individual, it is easy to determine the difference in bpm
over the same period, but in circumstances when the body is not under physical load.
In the analysis of the energy cost of military cadets, I assumed a safe HR = 192 bpm,
based on the formula by Tanaka et al. [35]: HRmax = 208 — (0.7 X age). Age was
determined within safe limits for the oldest cadet, as the difference in months between
the youngest (19 years) and the oldest (21 years) could exceed the formal range of 2
years. Furthermore, in the mathematical calculations, I assume the exercise intensity
zones for adults recommended by Pollock et al. [36].

Statistical analysis

The key statistical data consist of ratio indices expressed as percentages, the results
of the eight IPFT trials measured on the T-scale, and the average ‘FITNESS’ index.
Obviously, the primary indicator based on the ratio formula is the F-Index, but also
the somatic potential indicators of individual military cadets compared to those of their
opponents. However, prior to this, the raw results are decomposed according to the
following rule: if the highest value of the index pertains to the cadet being analysed,
this fact is represented by the number 100 in their profile. But if, for example, the
heaviest of Clgs competitors (who weighs 96 kg) is C12¢7 with a body mass of 67 kg,
then in C12¢7 cadet profile (which fought with it) this variable is described by the
indicator 69.79 (implicitly a percentage).

A similar breakdown of the raw results of two partial indicators of the 'workload'
variable ('TF time' and 'load' follow exactly the same rules. HR decomposition is related
to the established safe value of 192 bpm. Given that the paper by Tanaka et al. [35]
was published in 2001, the same year Kisiel defended his own master's thesis [31], this
further supports the validity of applying elements of the omitted implications method
[32] in this reanalysed study of Kisiel's observations. A correlation coefficient was
calculated between the empirical variables and the dependent variable F-Index.

3. Results

Groups of military cadets under observation

Based on body weight, the military cadets under observation form 19 groups
(designated by codes C1 to C19). However, when individuals with extreme, unique body
masses are grouped together, 10 groups emerge. At one end of the spectrum are four
cadets with codes from Clos to C4s2 (with the highest body mass), and at the opposite
end are 6 cadets with the lowest body mass (coded from C1467to C195s). The two cadets
weighing 75 kg did not engage in TF with cadets from conventional Exclusive Group.
Therefore, Table 1 does not include the characteristics of these individuals.
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Table 1. The distribution of ranking positions (RP) among the cadets observed (n = 29), based
on the number of individuals within each body mass category and the raw values of the empirical
variables (the shaded rows refer to cadets in the conventional Exclusive Group).

Code F-Index Body General physical fitness* Workload

RP & composition

kg TF-VH | kg | cm | BMI t‘;i‘i 1?30 4’20 irremrg i‘l’ }g‘j‘i‘;‘; p‘l:;l_ ‘le;s FIrsrgE HR (Z) load

4 cadets with the highest body mass (range 14 kg)

C1l9s6 100 96 | 189 | 26.87 59 49 50 61 47 62 48 60 54.50 172 38 871

C2s5 100 85 | 185 | 24.84 60 60 55 60 56 55 62 55 57.88 155 59 1219

C3s4 75 84 | 186 | 24.28 34 61 50 64 58 62 62 67 57.25 155 60 1240

C4s: 62.5 82 | 188 | 23.20 48 44 46 49 41 43 41 45 44.63 187 55 1445
2 cadets RP 5 (80 kg)

Cbhaso 37.5 80 | 185 | 23.37 73 52 51 64 59 80 46 60 60.63 172 61 1399

C5bso 100 80 | 183 | 23.89 60 52 51 63 51 51 48 60 54.5 172 38 871
4 cadets RP 6 (76 kg)

Cé6ars 37.5 76 | 182 | 22.94 60 56 55 48 53 47 61 65 55.63 169 46 1288

Cé6bre 100 76 | 180 | 23.46 42 60 54 60 57 53 53 55 54.25 159 55 1219

Cécres 100 76 | 180 | 23.46 60 66 60 51 46 64 63 65 59.38 142 43 814

Céds 37.5 76 | 177 | 24.26 68 55 58 62 46 51 53 46 54.88 156 47 978

3 cadets RP 7 (74 kg) /two 75 kg cadets did not fight against individuals from the Exclusive Group/

C8as 50 74 | 184 | 21.86 60 52 46 51 42 51 44 44 48.75 172 | 56 1284
C8b4 37.5 74 | 176 | 23.89 57 59 55 43 57 41 44 46 50.25 144 | 94 1805
C8cr4 25 74 | 175 | 24.16 49 61 45 61 51 53 50 72 54 163 | 87 1891

2 cadets RP 9 (72 kg)

C9ar 50 72 | 182 | 21.74 56 52 57 72 65 61 53 52 58.5 180 | 61 1464

C9b72 75 72 | 175 | 23.51 61 62 58 63 57 54 46 67 58.5 186 | 60 1488

2 cadets RP 10 (71 kg)

Cl0an 37.5 71 | 179 | 22.16 57 59 61 45 47 41 44 55 51.13 168 | 55 1288

C10b7: 25 71 | 172 24 61 51 51 44 53 54 63 55 54 148 | 62 1223

2 cadets RP 11 (70 kg)

Clla 25 70 | 181 | 21.37 52 51 55 56 60 52 0 60 48.25 179 | 57 1360

C11b7 37.5 70 | 180 | 21.6 57 59 53 40 50 47 0 60 47 171 | 57 1300

1 cadet RP 12 (69 kg)

C1269 ‘ 25 ‘69 ‘173‘23.05‘ 44 ‘ 65 ‘ 52 ‘ 48 ‘ 56 ’ 62 ‘ 48 ‘ 49 ‘53.00 | 170 | 52 ‘ 1178

3 cadets RP 13 (68 kg)

C13ass 25 68 | 181 | 20.76 50 55 59 55 55 52 46 53 53.13 168 | 57 1277
C13bes 0 68 | 180 | 20.99 24 50 58 54 49 61 53 53 50.25 163 | 56 1217
C13ces 100 68 | 165 | 24.98 57 56 52 69 59 67 63 100 63.38 156 | 75 1560

6 cadets with the lowest body mass (range 9 kg)

Cl4e7 25 67 | 188 | 18.96 75 36 50 59 41 48 46 45 50.00 171 62 1414

C15¢66 0 66 | 171 | 22.567 48 55 37 40 38 54 56 47 46.88 174 | 41 951

C1665 0 65 | 172 | 21.97 39 53 54 60 53 57 62 49 53.38 144 | 57 1094
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C1764 62.5 64 | 173 | 21.38 50 52 49 56 56 62 62 60 55.88 162 | 68 1469
C1859 62.5 59 | 172 | 19.94 42 55 58 61 55 59 48 69 55.88 174 | 58 1376
C19ss 37.5 58 | 169 | 20.31 66 64 60 60 59 59 56 53 59.63 174 | 56 1299

#the bolded general physical fitness scores for cadet C19ss indicate that his individual scores are ordinal
variables in the tables and graphical models (the highest ‘FITNESS’ \score among cadets from the Exclusive

Group).
At this stage of the experiment, three cadets from the Exclusive Group (classified in
the lowest body mass category: C166s5, C1764, C1859) ach fought two TFs against one
another, and this is the only instance where three individuals could be analysed within
the ‘round robin’ framework. In total, they fought 12 TFs against one another.
Meanwhile, four other cadets from the Exclusive Group fought twice in two pairs:
Cloe with Cl1467 and C2s5 with C3ss. Furthermore, cadet Cles fought two opponents of
identical body weight (each 70 kg) and similarly, cadet C19ss faced opponents weighing
72 kg. Of the 18 cadets outside the Exclusive Group, three (C5bso, C10a71, C13ces) faced
three opponents each who were qualified for this designated Group. In contrast, the
opponents of the four cadets from the Exclusive Group (C4sz2, C1269, C1566, C1958) were
exclusively the other participants in the experiment (Table 2).
Table 2. The number of matches played against Exclusive Group cadets by each participant in
this stage of the experiment.
Code 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14 | 15| 16 | 17 | 18 | 19 The
RP&kg |96 | 85| 84 | 82 | 80 76 | 75 | 74 72 71 70 | 69 | 68 | 67 | 66 | 65 | 64 | 59 | 58 biggest
difference
Total » 1 1 1 1 2 4 2 3 2 2 2 1 3 1 1 1 1 1 1 kg
Clos a ab b'¢ 29
C2s5 b4 a a a 17
C3s4 b4 a a 13
Cdse d b b a 11
C1269 b c a c 12
Cl4e7 X c b 29
C1566 b b b c 14
C1665 b c x X 11
C1764 a a b4 X 10
C18s9 c c X | x 15
C19s8 b ab b 18
total fights fought with Exclusive Group cadets (including between cadets from this Group)
4a | 2a 4a |2a| 6a |4a 4a
6b | 4D 4b | 4b | 4b | 4Db 2b
2 2 2 2 4 4 4
2c 4c 6¢c
2d
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Results of the test fights of the military cadets from the Exclusive Group

Cadet C1665 lost all his fights (Table 1), including against two opponents from the
Exclusive Group, whom he surpassed in terms of body mass and BMI, but lagged
behind in general physical fitness (Table 3, Figure 1). His opponents, when fighting
each other, won one fight and lost one (hence their identical F-Index of 75%).
Unfortunately, based on the available documentation, it is impossible to determine
which of them won the TFVP and, conversely, lost the TVHP. F-Index of 62.5% for both
cadet C1764 and cadet C19ss, taking into account all TFs fought (Table 1), is evidence
that they performed similarly against opponents heavier than themselves. It was
possible to establish that cadet C1764 won both bouts against cadet C8a7s4, who was 10
kg heavier, and lost two to opponent C10a7o. In a sense, the pattern of results is similar
(albeit with different opponents) for cadet C18s59 — he won both bouts against cadet
C8c74, who was 15 kg heavier, whilst losing both to the cadet C13ces, who was 9 kg
heavier but also the fittest of all those observed (his ‘FITNESS’ score = 63.38 points).
Cadet C1859 did not dominate in terms of any of the analysed empirical variables
(Figure 1).

Table 3. Raw indicators for military cadets from the Exclusive Group who have fought TFs
against each other (the F-Index takes into account only the results of TFs fought between them).

Body
F-Index General physical fitness Workload
Code composition
RP & kg bent | 1000 | 4x10 hand | pull- | sit- t |load
TF-VH | kg | em | BMI jump 50 m FITNESS | HR

trunk m m grips up ups (s) #

three cadets 'round robin' four TFs each (range of body mass 6 kg)

C1764 75 64 | 173 | 21.38 50 52 49 56 56 62 62 60 55.88 162 | 68 | 735
C18s59 75 59 | 172 19.94 42 55 58 61 55 59 48 69 55.88 174| 58 | 688
C1665 0 65 | 172 21.97 39 53 54 60 53 57 62 49 53.38 144 | 57 | 547

weight difference 29 kg

Clos6 100 96 | 189 | 26.87 59 49 50 61 47 62 48 60 54.50 172 38 | 218

C14e7 0 67 | 188 | 18.96 75 36 50 59 41 48 46 45 50.00 171 62 | 354

weight difference 1 kg

C2s5 100 85 | 185 | 24.84 60 60 55 60 56 55 62 55 57.88 155| 59 | 305

C3s4 0 84 | 186 | 24.28 34 61 50 64 58 62 62 67 57.25 155| 60 | 310

## indicators adjusted for TF four and two respectively.

Profile of cadet C1764, which provides information on overall motor ability, is the most
stable (Figure 1).
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Figure 1. Profiles of three cadets from the Exclusive Group (from the lowest body mass
category) who competed against each other in two round-robin training sessions — following the
breakdown of raw body composition and workload data into percentage ratios.

The 29 kg difference in body weight between cadets Cl9s and C1467, coupled with a 4.5-
point difference in the ‘FITNESS’, does not yet conclusively explain why cadet C14¢7
lost both fights. Admittedly, he won only two of the eight TFs fought, despite being
lighter than all his opponents and, in the case of the heaviest, also inferior in terms of
general physical fitness (Table 1). However, he won both fights against cadet C8c74,
who was 7 kg heavier and had slightly higher motor potential. Given the similarity in
the motor potentials of cadets C2s5 versus C3s4, it would be difficult to attribute the 1
kg difference in body weight to the winner’s advantage. Both demonstrated a high
aptitude for hand-to-hand combat. Both won all their TFs against their opponents at
that stage of the experiment. The profile model of the four cadets analysed, based on
data following the decomposition of raw results, is further evidence that the
distribution of general physical fitness for cadet C2s5 is the most balanced (Figure 2).
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Figure 2. Profiles (following the breakdown of raw body composition and workload data into
percentage ratios) of four cadets from the Exclusive Group who each competed in two TFs
against one another: results for individuals differing by 29 kg in body weight are marked in red;
those differing by 1 kg are marked in black.
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Results of test fights of military cadets from the Exclusive Group who did

not fight each other

Cadet C4s2 emerged as the leader, though he did not win all the TFs. Whilst it
dominated its opponents in terms of body mass, it was clearly outclassed by each of

them in terms of overall motor potential (Table 4). He won two fights against cadet
C13ass, and one against each of the others. A profile model of cadet C4sz and the four

opponents against whom he fought two TFs each, based on data following the

decomposition of raw results, shows that despite having the lowest motor potential,

the distribution of his general physical fitness is the most balanced (Figure 3).

Table 4. Raw indices of the empirical variables for military cadets (shaded rows) and their
opponents from outside the Exclusive Group — the ordinal variable F-Index (with body weight
held constant).

Code - ] General physical fitness” Workload
I Index composition
kg TF-VH | kg | cm | BMI bent | 1000 4x10 jump 50 | hand | pull| sit- FITNESS | HR | t (s) | load
trunk | m m m | grips | -up | ups
body weight difference from C4s:: min 6 kg; max 14 kg
C4se 62.5 82 | 188 | 23.20 48 44 46 49 41 43 41 45 44.63 187 | 55 | 1445
Céds 37.5 76 | 177 | 24.26 68 55 58 62 46 51 53 46 54.88 156 | 47 978
C8b74 37.5 74 | 176 | 23.89 57 59 55 43 57 41 44 46 50.25 144 | 94 | 1805
C10bn1 25 71 | 172 24 61 51 51 44 53 54 63 55 54 148 | 62 | 1288
C13ases 25 68 | 181 | 20.76 50 55 59 55 55 52 46 53 53.13 168 | 57 | 1277
body weight difference from C12¢9: min 1 kg; max 11 kg
C5bso 100 80 | 183 | 23.89 60 52 51 63 51 51 48 60 54.5 172 | 38 871
Cécre 100 76 | 180 | 23.46 60 66 60 51 46 64 63 65 59.38 142 | 43 814
C13css 100 68 | 165 | 24.98 57 56 52 69 59 67 63 | 100 63.38 156 | 75 | 1560
Cl0an 37.5 71 | 179 | 23.16 57 59 61 45 47 41 44 55 51.13 168 | 55 | 1288
C1269 25 69 | 173 | 23.05 44 65 52 48 56 62 48 49 53.00 170 | 52 | 1178
body weight difference from C15¢6: min 2 kg; max 14 kg
C5bso 100 80 | 183 |23.89 60 52 51 63 51 51 48 60 54.5 172 | 38 871
C13css 100 68 | 165 | 24.98 57 56 52 69 59 67 63 | 100 63.38 156 | 75 | 1560
C9b72 75 72 | 175 | 23.51 61 62 58 63 57 54 46 67 58.5 186 | 60 | 1488
C10b7n | 37.5 71 | 179 | 22.16 57 59 61 45 47 41 44 55 51.13 168 | 55 | 1288
C1566 0 66 | 171 | 22.57 48 55 37 40 38 54 56 47 46.88 174 | 41 951
body weight difference from C19ss: min 10 kg; max 18 kg
C6brs 100 76 | 180 | 23.46 42 60 54 60 57 53 53 55 54.25 159 | 55 | 1219
C9b72 75 72 | 175 | 23.51 61 62 58 63 57 54 46 67 58.5 186 | 60 | 1488
C9ar: 50 72 | 182 | 21.74 56 52 57 72 65 61 53 52 58.5 180 | 61 | 1464
C19ss 37.5 58 | 169 | 20.31 66 64 60 60 59 59 56 53 59.63 174 | 56 | 1299
C13bss 0 68 | 180 | 20.99 24 50 58 54 49 61 53 53 50.25 163 | 56 | 1217

#the bolded general physical fitness for cadet C19ss indicate that his sub-scores are ordinal variables in the
tables and graphical models (the highest ‘FITNESS’ score among the Exclusive Group cadets).
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Figure 3. Profiles (following the breakdown of the raw body composition and workload results
into percentage ratios) for cadet C4s2 and four cadets from outside the Exclusive Group, with
whom he undertook two TFs each at this stage of the experiment.
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Cadet C126¢9 won two TFs against the cadet C10a71, who was 2 kg heavier, but lost all
the others to opponents with exceptional aptitude for hand-to-hand combat (each with
an F-Index of 100%). This is also proof that, at this stage of the experiment, they had
not yet fought each other. The profile model of cadet C1269 and the four with whom he
fought two TFs each, based on data following the decomposition of raw results, reveals,
among other things, the disparities of cadet C13ces in terms of abdominal muscle
strength compared to the others. His score of 100 points in the ‘sit-ups’ trial is not only
the only one recorded in this experiment, but also the only one among all trials (Figure
5 and Table 1).
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Figure 4. Profiles (following the breakdown of the raw body composition and workload results
into percentage ratios) for cadet C1269 and four individuals from outside the Exclusive Group
with whom he engaged in two TF's each during the experiment.

The profiles of cadets C13aess and CbHaso reappear among those who all outperformed
cadet Cl4es1n both TFs (his F-Index = 0). In this comparison, these two cadets lead all
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decomposable indicators, with cadet Cl3ass dominating the BMI indicator, the 100-
point ‘sit-ups’ trial as well as having the longest-lasting TF in which he participated,
and incurring the highest energy cost in hand-to-hand combat — the ‘load’ indicator.
Cadet C14¢s differs least from his randomly selected opponents in terms of height. He
is just under 7% shorter than the tallest among them, C5bso. Furthermore, he trails
cadet C9br2 by a similar 7% in the 1000 m run, but outperforms cadet C5bso by 3% in
this trial. His exercise heart rate was the lowest and similar to that observed in cadet
C13ass, whilst it was just under 17% lower than that of the cadet C9b72 (Figure 5).

20
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70

F-Index kg cm BMI L':‘:'r"‘k 1000m  4x10m jump = S0m :::‘)’ pull-up = sit-ups FITNESS %HRmax t (s) load

cs5b80 100 100 100  95.63 60 52 51 63 51 51 a8 60 54.5 8958 50.66 5583
c13ce8 100 as 20.16 100 57 56 52 69 59 67 63 100 | 6338 8125 100 100
Ca9b72 75 90 95.62 94.11 61 62 58 63 57 54 46 67 58.5 96.88 85 95.38

reses ClOb71 37.5 88.75 93.98 96.07 57 59 61 45 47 11 a4 55 51.13 77.08 82.66 78.39
— C15/66 o 82.5 93.44 90.35 a8 55 37 a0 38 54 56 a7 46.88 80.2 54.66 60.96

Figure 5. Profiles (following the breakdown of raw body composition and workload data into
percentage ratios) for cadet Cl4es and four individuals from outside the Exclusive Group with
whom he undertook two TFs each during the experiment.

Cadet C19ss, the one with the lowest body weight, won two bouts against cadet C15s6
and one against C10b7i, despite facing opponents who were heavier than him
(unfortunately, it is not possible to determine his form). At the same time, his general
physical fitness characterized by decreasing values of trials results from 65 points for
bent trunk to 53 points for sit-ups (Figure 6).
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Figure 6. Profiles (following the breakdown of raw body composition and workload data into
percentage ratios) for cadet C19ss and four individuals from outside the Exclusive Group with
whom he undertook two TFs each during the experiment.
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Energy cost of test fights

None of the cadets observed exceeded the maximum exercise intensity zone during the
TFs. The highest average heart rate was 187 bpm (97% of HRmax for the average age
of the subjects) for cadet C4s2, who was fourth in the body mass ranking. He also
represents the seven who exceeded 90% HRmax and is the heaviest among them. In
this homogeneous group in terms of very high exercise intensity, the body mass range
is 24 kg. The lightest is cadet C1958 who brings up the rear in the body mass ranking
(which is also the main criterion for identifying participants in the observed
experiment). In this homogeneous group, due to the criterion of very high exercise
intensity during TFs, there is no individual who won all fights, but cadet C15¢6 lost all
of them (Table 5). Thus, the F-Index = 0 for cadet C156s, combined with the short
duration of the fights in which he participated (an average of 41 seconds), is more
indicative of a lack of aptitude for hand-to-hand combat than a lack of motivation for
these forms of direct competition. Furthermore, only cadet C4s2 (44.63 points) has a
lower ‘FITNESS’ score than his 46.88 points, yet cadet C4s2 cadet won 6 out of 8 TF's.

Table 5. Raw results for cadets (n = 7) who undertook test sparring sessions at a very high
intensity — an ordinal variable based on the highest F-Index value; where the index is equal,
higher body mass).

Code F-Index com]?)(:)(;g’tion General physical fitness Workload
RP & kg | TF.VH ke | em | BMI bent | 1000 | 4x10 jump 50 ha'nd pull | sit- FITNESS | HR | t (s) load
trunk | m m m | grips | -up | ups 6
C9bs 75 72 | 175 | 23.51 61 62 58 63 57 54 46 67 58.5 186 | 60 |1488
C4s: 62.5 82 | 188 | 23.2 48 44 46 49 41 43 41 45 44.63 | 187 | 55 | 1445
C1859 62.5 59 | 172 19.94 42 55 58 61 55 59 48 69 55.88 | 174 | 58 | 1376
C9ar 50 72 | 182 21.74 56 52 57 72 65 61 53 55 58.5 180 | 61 |1464
C19ss 37.5 58 | 169 | 20.31 66 64 60 60 59 59 56 53 59.63 | 174 | 56 | 1299
Cllano 25 70 | 181 | 21.37 52 51 55 56 60 52 0 60 48.25 |179| 57 |1360
C1566 0 66 | 171 | 22.57 48 55 37 40 38 54 56 47 46.88 | 174 | 41 | 951
Of the four cadets who had the same exercise heart rate (172 bpm), Clgs and C5bso
completed all TFs in an average of 38 seconds. Their energy expenditure was therefore
identical, whereas the average exercise time for the other two increased in inverse
proportion to the efficiency of the TFs (Table 6).
Table 6. Raw results for cadets (n= 4) who took part in test matches at an intensity level on the
borderline between the high and very high zones — an ordinal variable ranked by the highest F-
Index value, where the index is equal, higher body mass).
Code F-Index coml?)(())(gtion General physical fitness Workload
RP & kg | TF.VH ke | em | BMI bent | 1000 | 4x10 jump 50 ha.nd pull | sit- FITNESS | HR | t (s) load
trunk | m m m | grips | -up | ups b
Clos 100 96 | 189 | 26.87 59 49 50 61 47 62 48 60 54.50 |172| 38 871
C5bso 100 80 | 183 | 23.89 60 52 51 63 51 51 48 60 54.5 172 | 38 871
C8ars 50 74 | 184 | 21.86 60 52 46 51 42 51 44 44 48.75 |172| 56 |1284
Cbhaso 37.5 80 | 185 | 23.37 73 52 51 64 59 80 46 60 60.63 |172| 61 |1399
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Correlations between independent variables and the dependent F-Index

variable for military cadets differing in their exercise intensity zone during
TF

Statistically significant correlations between energy expenditure (workload) indices
and the F-Index were found only in two groups of participants selected on the basis of
exercise intensity during TFs. Although three cadets with identical exercise HR (174
bpm, which corresponds exactly to 90.62% of HRmax) differed in their average TF
duration, which was shorter almost in proportion to decreasing efficiency: C18s9 F-
Index = 62.5% and t = 58 seconds and accordingly C195837.56% & 56 s; C1566 0% & 41,
which in turn modifies the ‘load’ indicators (Table 5). The higher the efficiency, the
greater the energy cost. Among the remaining cadets in this group, the HR range is 8
bpm and falls between 179 bpm and 187 bpm in raw results. Converted (without
rounding) to %HRmax, it ranges from 93.22% to 97.9%. The ‘load’ shows the strongest
statistically significant correlation with the F-Index (r = 0.873, p<0.02). The strength
of this relationship is weaker for exercise duration (r = 0.784, p<0.05). There is also a
high correlation between HR and the F-Index (r = 0.609), but this relationship is not
statistically significant. In this group of individuals, which is relatively homogeneous
in terms of the very high intensity of this specific exercise, none of the other
independent variables correlates statistically significantly with the F-Index (Table 7).

This isolated pattern is even more clearly evident in the case of cadets with identical
exercise heart rates (Table 6). There is a negative linear relationship between the
exercise time and ‘load’ indices and the F-Index, whereas identical heart rates preclude
the calculation of the r index (Table 7).

In the group of the remaining 18 cadets, whose exercise intensity during TFs falls
within the high zone (individually ranging from HR = 142 bpm to 171 bpm,
corresponding to from 73.95 to 86 %HRmax), and with even greater variability in body
composition and general physical fitness, statistically significant correlations with the
F-Index were found for four of them. There is a very high correlation with ‘FITNESS’
(r = 0.702, p<0.01) a high correlation with body mass, BMI and the result of sit-ups
trial (Table 7).

Table 7. Correlations between the raw scores of the independent variables and the dependent
F-Index variable for military cadets differing in their exercise intensity zone during test fights
[the required critical value of r, given the degrees of freedom (df) is shown in square brackets].

Body composition General physical fitness Workload
bent 1000 4x10 hand | pull- sit-
kg cm BMI jump | 50 m FITNESS HR t (s) load
trunk m m grips up ups
HR >90%max: n =7 [0.754]
0.274 0.296 0.132 0.096 0.014 0.584 0.592 0.316 0.121 0.200 0.474 0.423 0.609 | 0.784% | 0.873*
HR = 90%max: n = 4 [0.950]
0.625 0.301 0.706 | —0.721 | =0.570 | 0.346 0.292 | —0.269 | —0.509 | 0.827 | 0.444 | —0.178 -1.000 | -1.000
HR 70 to 89%max: n =18 [0.468]
0.534* | 0.064 | 0.519* | 0.166 0.421 0.025 0.352 0.350 0.344 0.276 | 0.501% | 0.702** | —0.265 | —0.053 | —0.122

*p<0.05, **p<0.01
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Correlations between independent variables and the dependent F-Index
variable for selected military cadets from the Exclusive Group

Only in one isolated instance of a random selection of three cadets (all from the
Exclusive Group) who were pitted against each other in two forms of hand-to-hand
combat did each cadet fight two bouts in a ‘round robin’ system. There is a linear
relationship between the F-Index and ‘FITNESS’ (Table 8). Both cadets who won the
TF against cadet C1665 are characterised by an identical overall physical fitness index
(55.88 points — compared to 53.38 points for C1665). The results of the 50 m run trial
also show a close, statistically significant correlation (r = 0.945). Similarly, ‘load’ (r =
0.971) and exercise HR (r =0.918). These details are clearly visible in the model of their
individual profiles (Figure 1).

Table 8. Correlations between the indicators and the dependent F-Index variable for three
cadets from the Exclusive Group, who each fought two TFs using the ‘round robin’ system
(required critical value r = 0.997).

Body composition General physical fitness Workload
bent 1000 4x10 . hand pull- sit- FITN
kg cm BMI trunk m m jump | 50m I up ups ESS HR t (s) load
three cadets from the Exclusive Group 'round robin'
0.621 0.500 | -0.724 | 0.711 0.189 | —0.064 | —0.327 | 0.945 0.803 | —0.500 | 0.893 1.000 0.918 0.569 0.971

Two indicators among the independent variables are statistically significantly
correlated with the F-Index. These are the body mass of cadet C4s2 and his opponents
(r=0.961, p<0.01), and the trial jump results (r = 0.974, p<0.01) of C1466 cadet and his
competitors. Negative correlation coefficients close to statistical significance for
‘FITNESS’ (r = —0.874) and some trials with F-Index variable are, moreover, important
empirical evidence that both types of test fights (TFVP and TFHP) primarily measure
aptitude for hand-to-hand combat (Table 9).

Table 9. Correlations between the indicators and the dependent F-Index variable for four cadets
from the Exclusive Group who each competed in two TFs against four randomly selected
participants in the experiment (required critical value r = 0.878).

Body composition General physical fitness Workload
kg cm BMI t?'zl:l; 1(::0 4):;0 jump | 50m }gl::): p::;l_ 15111; FITNESS HR t (s) load
C4s2 with: C6aze; C8br4; C10b71; C13ass
0.961%* | 0.770 0.256 | —0.520 | —0.635 | —0.043 | —0.747 | —0.848 | —0.730 | —0.539 | —0.455 | —0.874 | 0.677 | —0.100 | 0.336
C1269 with: C5bso; C6c6; C10a71; C13ces
0.517 0.035 0.705 0.775 | —0.408 | -0.166 | 0.753 | —0.018 | 0.382 0.700 0.637 0.747 | —0.539 | —0.049 | —0.253
C1466 with: C5bso; C9b72; C10b71; C13ces
0.569 0.222 0.715 0.580 0.210 0.702 | 0.974** | 0.749 0.350 | —0.298 | 0.715 0.804 0.105 0.281 351
C195s with: C6bre; C9azz2; C9br2; C13bes
0.585 0.060 0.832 0.380 0.561 | —0.655 | 0.354 0.426 | —0.870 | —0.361 | 0.436 0.360 | 0.070 0.073 0.219

*%p<0.01



Arch Budo | Inn Agon. 2025, VOLUME 21, 326-349 342 of 24

Correlations between the independent variables and the dependent F-Index
variable in general terms

A seemingly absurd procedure of correlating fourteen independent variables with the
dependent F-Index variable for all observed military cadets (n = 29) during the initial
phase of Chodata’s experiment revealed two patterns. Furthermore, the correlation of
these indicators was analysed after separating the group into those classified as part
of the conventional Exclusive Group (n = 11) and the remainder, who had engaged in
test fights with at least one cadet from that Group (n = 18). Firstly, with such
compilations of results, none of the partial workload indicators (energy cost of the
fights) correlates with the F-Index. Secondly, the smaller the group following the
separation, the fewer statistically significant r coefficients there are among body
composition and general physical fitness (Table 10).

Table 10. Correlations between the raw results and the dependent variable F-Index within the

identified subgroups [the required critical value of r in square brackets, given the degrees of
freedom (df)].

Body composition General physical fitness Workload
kg cm BMI bent 1000 4x10 jump | 50m ha'nd pull- sit- FITNESS HR t (s) load
trunk m m grips up ups

all observed military cadets: n = 29 [0.374]

0.525%* | (0.230 | 0.516** | 0.170 | 0.206 | 0.114 | 0.412*% | 0.173 | 0.180 | 0.200 | 0.455* | 0.483** | —0.054 | —0.150 | —0.175

military cadets of the Exclusive Group: n =11 [0.602]

0.693*

0.592 ‘ 0.570 l 0.092 l 0.045 ‘ 0.257 ‘ 0.501 ‘ 0.289 ‘ 0.187 ‘—0.005‘ 0.593 ‘ 0.407 ‘ 0.038 ‘ 0.052 | 0.083

who have had test fights with at least one military cadet from the Exclusive Group: n =18 [0.468]

0.370 l -0.171 ‘ 0.495*

0.238 l 0.432 ‘—0.005‘ 0.375 ‘ 0.079 ‘ 0.287 ‘ 0.289 ‘ 0.428 ‘0.538*
#p<0.05, **p<0.01, ~p<0.02

-0.116 ‘ —0.245 | —-0.308

Moreover, dividing the set of cadets included in the statistical calculations into those
who either won or lost all TFs (F-Index 0 or 100%) and the remaining 20 (F-Index from
25% to 62.5%) further ensures that TFs measure predispositions to hand-to-hand
combat (Table 11). This is particularly noteworthy given that, among those competing
against cadet C1269, the F-Index was 100% in three cases; yet this index did not
correlate statistically significantly with either body mass or BMI. Similarly, among the
competitors of cadet C12¢6, out of five calculated results, the F-Index = 100% in two
cases, and 0 in one case (Table 9).

Table 11. Correlations between the independent variables and the dependent F-Index variable
after outlier removal [the required critical value of r in square brackets, given the degrees of

freedom (df)].

Body composition General physical fitness Workload
kg cm BMI L0 1000 4x10 jump | 50m ha’nd ol sit- FITNESS HR t (s) load
trunk m m grips up ups

either they won or lost all TFs: n =9 [0.666]
0.409 ‘ 0.304 ‘ 0.561 ‘ 0.459 ‘ 0.121 ‘ —0.066 ‘ 0.510 ’ 0.733*

0.673* | 0.396 ‘0.779" 0.760* —0.042‘ 0.000 ’0.010

neither won nor lost all TFs: n =20 [0.444]

0.191 ‘ 0.094 ‘ 0.114 ‘—0.371‘ 0.088 ‘—0.053‘ 0.327 ‘ 0.090 ‘ 0.151 ‘ 0.239 ‘ 0.276 ’ 0.233 ‘ 0.256 ‘—0.076| 0.035
#p<0.05, *p<0.02
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4. Discussion

In my view, the most compelling argument from a methodological perspective for
conducting a secondary analysis of the results of the testing fight (in two forms of hand-
to-hand combat) involving military cadets — which, in a different social context, was
carried out by Andrzej Chodata [12] in a unique experiment a quarter of a century ago,
is the emergence of new tools for the scientific analysis of the intensity of physical
exertion. In exactly the same year (2001), when Mariusz Kisiel defended his master’s
thesis based on observations of testing fight military cadets during the initial phase of
Chodata’s experiment, three researchers — Tanaka, Monahan and Seals [36] —
published a method for determining maximal heart rate in adults. Since Kisiel
recorded the testing fight duration and HR after the end of each bout, it is possible
both to classify these exertions into the intensity zones established by Pollock et al.
[37] — before the publication by Tanaka et al. [36], and to estimate the physiological
load using such measures — the simplest indicator being the product of intensity and
duration (in minutes) of the exercise [34, 35]. It is therefore certain that the forms of
TFs used did not place a physiological load on the body exceeding the safe intensity
threshold (measured by HR). Since TF's are specific INNOAGON measures [38—40], it
has become possible to make quantitative and qualitative comparisons of measures
relating to various aspects of personal safety and health prevention (self-defence, safe
fall, etc. [41, 1, 42-44]).

Bartlomiej Gasienica-Walczak used these criteria for estimating exertion when
summarising the results of teaching the safe fall technique to physiotherapy students
during two courses spanning two semesters [41]. Meanwhile, Andrzej Chodala [12], in
a concise summary of the main methods employed during an experiment based on
various forms of hand-to-hand combat in relation to other methods of influencing
military cadets during their annual training in the first two semesters of study at a
military university, applied training load assessment criteria relating to the so-called
information layer [45]. This is hardly surprising, as experts in other forms of military
training (drill, marksmanship, tactics — in the sense of specific motor activities on a
simulated battlefield, etc.) are unfamiliar with the methods of evaluating physical
effort used by experts in sport science and sport medicine.

However, in a sense, the crux of the paradoxes surrounding the assessment of people’s
hand-to-hand combat (not only those of soldiers, police officers, etc.) lies in the rather
1ll-advised transfer of models from the field of combat sports, particularly those of
Asian origin (kata, poomse, etc.) or hand-to-hand combat systems that do not meet the
criteria of a discipline based on direct combat. Demonstrating a set range of so-called
attack and defence techniques, with or without the use of weapons or various
accessories, has many entertainment values that meet the criteria for sporting
competition (similar to gymnastics, particularly artistic gymnastics). However, in
general, many motor demonstrations have low predictive value in terms of self-defence
that does not carry the risk of exceeding the legal criteria for necessary defence, should
many of the attractive motor responses to a simulated attack be transferred to the
reality of interpersonal conflicts. Furthermore, in sporting competitions based on the
demonstration of hand-to-hand combat weight categories modelled on those in combat
sports are implemented, amongst other things. The essence of self-defence is survival,
regardless of any differences in physical and motor capabilities in favour of the
aggressor.
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An example of a unique, albeit spontaneous, challenge to these stereotypes is the report
[2] detailing the results of TFVP matches between girls and boys. The results were
selected from a study examining 997 boys and girls in age 7 to 13 years across the
Poland (from 39 leading judo clubs) which began judo training in 2006 [46]. However,
in that example, the principles of similarity or identical body weight and age among
the competing children were observed. In the experiments by Kisiel [31] and Szajerski
[7], the principle of identical gender was applied, but body weight was unrestricted.
The results of both these experiments provide evidence that aptitude for hand-to-hand
combat is not clearly correlated with either body weight or general physical fitness.
The example of an 11-year-old schoolgirl who had a weight advantage over her
classmates (she defeated each of them in the TFVP), yet was inferior to most of them
in terms of muscle strength, is difficult to explain other than by her optimal aptitude
for hand-to-hand combat. In the secondary analysis of Kisiel’s study [31] carried out in
this paper, there is data which most convincingly supports the estimation of aptitude
for hand-to-hand combat based primarily on the results of testing fights that were not
limited by either the participants’ body weight or their general physical fitness — see
Table 9. Only in the case of military cadet C4sz does body weight correlate positively
with the F-Index, however, this is not the case for the other body composition indicators
(both his own and those of his competitors). Conversely, there is no significant
correlation between the F-index and FITNESS in any of the four examples.

Authors of publications on mathematical statistics emphasise the need to first
establish whether there are logical grounds for the emergence of significant
relationships between pairs of empirical variables. In this discussion, I focus more on
the opposite phenomenon — avoiding hasty conclusions about statistically significant
correlations that have been identified, unless the set of results has first been divided
into subsets that are relevant on the basis of criteria, particularly qualitative ones. It
1s precisely the results in Tables 10 and 11 that provide methodological arguments for
the need to use the correlation coefficient with caution. When the results for all
observed military cadets are correlated, statistically significant relationships emerge
between the F-Index and FITNESS, as well as with some of the body composition
indicators. Grouping the results into relevant subsets based primarily on qualitative
criteria mitigates some of these correlations.

There is another important methodological aspect in the context of using various forms
of TFs (particularly by distinguishing between combat in a vertical posture and
horizontal posture, which Kisiel [31] failed to do) from the perspective of predicting
aptitude for hand-to-hand combat. Andrzej Chodata [17], having access to a complete
set of results from these military cadets who competed in a ‘round robin’ system during
the first semester in TFVP and during the second semester in TFHP in two groups (14
and 17 participants) found a very high correlation (r = 0.892) between the number of
wins in TFVP and TFHP. Niedomagalta [46], on the other hand, confirmed the
hypothesis regarding the predictive value of TFVP results for success in judo
tournament from the club to international level tournament fighting (he analysed the
results of 363 boys over a three-year period). However, there is no methodological basis
for drawing similar conclusions based on positive correlations between the TFVP F-
Index and the results of hand-to-hand combat tests (military, police or those dedicated
exclusively to self-defence) [12, 15, 19] based on demonstrating motor responses to
predetermined forms (techniques) of physical attack.

This most general synthesis of the TFs applied in research into hand-to-hand combat
in various practical contexts (sport, military or police intervention skills, self-defence
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for all, etc.) may be contested in accordance with the paradigm of physical activity
and/or sports theory, which distinguishes between three categories of preparation for
sports competitions: general, targeted, special [45, 47]. However, guided by the
INNOAGON criteria, particularly in the context of the links between this new applied
science and preventive medicine, it is appropriate to refer to praxeological criteria (and
the language of praxeology takes precedence over INNOAGON [48]). Therefore, based
on the sports theory terminology preferred by some authors [45, 47], the TFVP results
associated by Niedomagata with the effectiveness of competitive judo matches [46]
qualify for special measures. In contrast, the results of trials The International
Physical Fitness Test qualify for general measures. In the case of the experiments by
Chodata [12] (including, to some extent, those by Kisiel [31]), Bukowiecka [15] and
Tomeczak [14], the primary frame of reference is effectiveness during hypothetical
military or police interventions. Consequently, the results of TFs, in the language of
sports theory qualify for special measures. However, Tomczak [14] assessed these
competencies within the framework of the ‘survival multidisciplinary competition’, one
of the three parts (competitions) of which was TFVP. Thus, the outcome of these fights
was one of the main objectives of the inter-agency (military-police) combat sport. If the
‘survival multidisciplinary competition’ as a whole is regarded as one of the methods
of preparation for intervention operations, then special measures should include (in
accordance with the cited sports theory [45, 37]) not only TFVP but also paintball
battle. However, in the case of target measures 800 m run ending with shooting — the
target at the shooting range does not simulate an opponent during a paintball battle
[14, 49]. Meanwhile, in the experiments by Syska [19] and Szajerski [7], the primary
frame of reference for TFVP results is effectiveness during a hypothetical counteraction
to interpersonal physical aggression; that is, there are no closer links to the
terminology of sports theory. Nevertheless, classifying TFVP as a special measure is
justified if the analysis of self-defence training is based on the sports theory
terminology cited in this paper [45, 47].

The universal language of praxeology (the science of effectively achieving the goals of
all mental and physical work) makes a clear distinction between 'possibility of action'
— the strength, intellectual or manipulative prowess, knowledge (skill) and willingness
sufficient to perform a given action [50]. The methodological criteria for measuring this
phenomenon relate to ‘dispositional feasibility’. It is difficult to assign either the result
of any single TFVP or that of several or even a dozen or so to any of the components of
the definition of 'possibility of action'. Rather, each form of TFs is, in a sense, a
synthetic criterion of 'possibility of action', which only appears to relate to predicting
success in actions associated with hand-to-hand combat. The findings of Niedomagata’s
[46] long-term observations confirm this conclusion, which at first glance appears to be
the only valid one. Meanwhile, the findings of Stanistaw Dadeta’s research [51, p. 78]
on the professional competencies of security personnel, based on a complementary
approach, provide evidence that only the TFVP scores correlate statistically
significantly with each of the other six generalised factors of these competencies
(theoretical and practical preparation, professional activity, morphological
characteristics, physical fitness, psychological characteristics, and supervisor’s
assessment). The implications regarding the predictive value of TFs extend beyond
both the physical activity paradigm and interpretations based on the language of
sports theory — that is, associating TFs results exclusively with some form of hand-to-
hand combat (particularly a specific combat sport or self-defence).
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From a praxeological perspective, 'dispositional feasibility’ is verified by ‘situational
actionability’, and such methodological criteria should encourage flexible
interpretations of phenomena related to the measurement of 'dispositional feasibility’
and those that are either also correlated with ‘situational actionability’, or account for
a significant proportion of the unexplained variance. Since Dadela’s observations
revealed a correlation between TFVP results and the other groups of factors
determining the professional competence of security staff [51, p. 78], then, in my view,
it is precisely the hand-to-hand combat score evaluated on the basis of simple measures
of performance that encapsulates a component which subtly permeates each of the
(analytically) identified elements intersubjectively recognised as key to this profession.
This conclusion regarding the professional competences of security personnel, in a
sense, ties in with the interpretation offered by the authors of a study which analyses,
amongst other things, the results of Chodata’s experiment using the TFVP and TFHP.
They cite the example of the successful repulsion of an assailant’s attack during the
assassination attempt on US President Ronald Reagan in 1981. The assailant managed
to fire six shots from a revolver within 2.8 seconds, after which he was easily knocked
to the ground and subdued by the President’s bodyguards, who pinned him to the
ground [17]. This incident (assuming that the professional competence of the US
President’s bodyguards meets the highest standards of ‘dispositional feasibility’) is an
example of the fulfilment of the criteria of ‘situational actionability’ and, at the same
time, evidence of the complete (dispositional feasibility and situational actionability)
possibility of action [50].

It is not only in the light of this incident that the controversy surrounding the
interdependence between the effectiveness of TFs and the general physical fitness
seems naive. However, from a methodological perspective, the problem concerns the
indicators on which the assessment of general physical fitness. Therefore, the
standardisation of criteria for measuring this phenomenon [52] — not least with a view
to predicting success in self-defence — is of crucial importance in research into human
motor potential within the broader context of the possibility of action.

5. Conclusions

A significant interpretative limitation is the absence in these secondary analysis
results of the S-Index (proportion of scuffles won), which provides more accurate
information on ‘dispositional feasibility’ within the framework of evaluating 'possibility
of action'. However, social acceptance of the escalation of bloody spectacles shows that
fighting without weapons can pose a deadly threat, especially in the absence of any
external control. Therefore, the key practical issues are, on the one hand, the necessary
work on clarifying the legal criteria for necessary defence and, on the other hand,
improving methods of compensating for the shortcomings of self-defence education
based on hand-to-hand combat systems. In situations of extreme danger, the use of
verbal-motor self-defence support measures would prevent possible abuse.
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