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ABSTRACT

The purpose of this case study is to argue empirically about the similarities and
differences of the indicators used to evaluate the motor learning effects of new motor
competencies with distinct goals and in radically different educational settings. During
14 sessions of remote teaching and improvement of violin playing during the COVID-
19 pandemic, a less than 13-year-old boy in the last semester of a six-year first-level
music school was observed. Two 22-year-old female students (Girl1 and Girl2) and a
21-year-old male student (Boy) were observed during 8 sessions of a safe fall course (a
mandatory subject in a physiotherapy degree program). The effects of the adolescent
violinist’s effort were evaluated three times during the session (in the beginning,
middle, and end parts). The music teacher arbitrarily adopted five kinesiological
criteria for evaluating movement characteristics: accuracy, rhythm, range, force,
tempo. He combined each individually with artistic effects according to a 25-point
scale. The highest arithmetic means of the evaluation scores of the violinist’s joint
motor and artistic activities were found during the 5th session, when he declared a self-
motivation of 5 points. The most positive health effects of exercise of Girl1 and Girl2
are furthermore documented by the highest number of sessions (8 and 7 respectively,
representing 87.5% and 75% of the observations) during which exercise was qualified
to the high intensity zone. Elements of measuring physical exertion and motor effects
with a component of either artistic or prevention component during motor learning in
the areas of instrumental music and motor skills related to human personal safety (safe
falling, avoiding collisions, self-defence, skiing, etc.) can be mutually implemented to
the benefit of public health in particular.
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INTRODUCTION

As motor educators representing far-flung areas of practical application
- instrumental music, personal security in utilitarian terms - we see
benefits in complementary research methodology that go beyond the circular
understanding of the boon of a narrow professional specialization. Extreme
examples of educational practice provide evidence that the professional
preparation of specialists in those areas of human activity where motor skills
are a prime factor for success is either based on the recommendations of
masters, or masters consistently guard the secrets of their craft. The second
circumstance (narrowed down to the realm of marketing) is common in
contemporary professional sport — a prominent example is the frequency of
so-called ‘high prize pool’ tennis tournaments (week after week in different
parts of the world). The opposite pole (not only in a marketing sense) is
illustrated by prestigious music competitions — the highest-ranking ones are
held every few years.

Educational recommendations of ‘masters of advanced motor skills’ (sport,
ballet, music, circus arts, etc.) are not an isolated phenomenon. In verbalised
form, they are mainly available through indirect communication — competent
authors of specialised publications. From the perspective of complementary
research methodology, works referring to the recommendations of the most
eminent musicians have particular appeal. Maria Niemira, in the reaction
note of her book ‘Jak zdoby¢ rozwija¢ i utrzymac technike pianistyczna’
(‘How to acquire, develop and maintain piano technique’), writes: “The book,
based on the guidance of Bach, Chopin, Liszt and Neuhaus, is intended
for musicians of all ages — pupils, students, teachers — who play a variety
of instruments, as well as for all people. It includes non-keyboard finger
exercises, facilitating the implementation of the Great Masters’ instructions,
developing technique, keeping the fingers in constant good condition,
preventing hand pain and finger joint degeneration in old age’ (Niemira,
2015).

Jan Harasymowicz, expert in honourable self-defence, combat sports and
various hand-to-hand combat systems, draws attention inter alia to the
achievements of Francois Delsarte (1811-1871) — French teacher of acting
and singing — who from 1839 conducted various courses on theatrical arts,
and made a great impression on his contemporaries. However, he did not
write down his complicated system of meticulous codification of movements
which was later referred to as aesthetic gymnastics with elements of free
dancing. However, he above all provide a synthetic explanation of the
phenomenon of the application of movement exercises and martial arts to
the actors’ educational process. He draws attention to the importance of
exercise and physical fitness in acting and brings us closer to the views of the
performing arts most outstanding educators and reformers (Jerzy Grotowski,
Wsiewotod Meyerhold, Henryk Tomaszewski etc.). Harasymowicz examines
the relationship between the actor’s body expression and martial arts,
explains why ideas about using the body and training methods from Far
Eastern martial arts aroused great interest among prominent actors, directors
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and acting school teachers — an outstanding example is Akiro Kurosawa
(Harasymowicz, 2011).

The two cited authors, although making claims about motor learning in
the area of different arts, nevertheless differ in the terminology used. We
further emphasise the fact that the actors’ multiple repetition of hand-to-
hand combat scenarios for the use of a film or theatre play is in close relation
to the utilitarian motility of everyday life — in this case, personal safety.

The complementary approach (complementary research method) has the
fundamental advantage of providing concepts with universal value (Kalina,
2023b). Scientific research methodology (SRM) — as a branch of broadly
understood logic — is a theory of efficient achievement of cognitive goals
(Nowaczyk and Zotnowski, p. 122). We have no knowledge whether the
‘Logika i metodologia badan naukowych dla lekarzy’ (‘Logic and Research
Methodology for Doctors’) published in Polish — to which we refer above —
has been translated into other natural languages. The authors of this unique
textbook explain that SRM is ‘a particular case of general methodology and
therefore praxeology. And as such, it is the terrain of possible applications of
its generalisations’ — and this explanation comes from Kotarbinski’s (1965,
p. 87) fundamental work ‘Treatise on Good Work’, which is an exposition of
‘the science of good work’ or ‘the theory of effective action’.

It is praxeology that provides the appropriate language. After all, the
subjects of the activity are not just athletes, musicians, actors, etc., but anyone
in the course of their daily activities. The specific activities are therefore
differentiated and concern either education, training or acquiring proficiency
in other ways, or circumstances when the mind and body and sometimes
necessary (available) things need to be used in an optimal way. Thus, the
term ‘posibility of action’ (precisely in the praxeological sense, Pszczolowski
1978) of some subject of action at a certain time, also covers phenomena that
are not discussed in this introduction.

The purpose of this case study is to argue empirically about the similarities
and differences of the indicators used to evaluate the motor learning effects
of new motor competencies with distinct goals and in radically different
educational settings.

MATERIAL AND METHODS

Presumption and Assumptions

The differences in goals, methods, measures and tools during the violinist’s
education and during motor learning of safe fall are obvious. On the other
hand, it is only partially true assumption, that man is born neither with
the ability to play any instrument nor with the ability to safe fall. Recent
findings by the experts of the ‘Polish School of Safe Falling’ provide empirical,
evidence that a healthy child up to the age of three effectively protects distal
body parts during an unintentional fall during daily motor activity on level
ground without vertical obstacles (Kalina et al., 2022, Gasienica-Walczak
and Zachwieja, 2024). However, this phenomenon does not qualify as an
action, i.e., intentional behaviour (and only such is the subject of praxeology
research).
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In the language of praxeology, ‘possibility of action’ is the strength,
intellectual or manipulative prowess, knowledge (skill) and willingness
sufficient to perform a given action (Pszczolowski, 1978). One detail of this
phenomenon is ‘dispositional feasibility’ and this category of action can be
empirically verified in the process of education, training and during other
forms of skill acquisition, which can be observed with more or less freedom.
‘Situational actionability’ means that the performance of a given action
under certain circumstances is not thwarted by those very circumstances
(Pszczotowski, 1978).

For both musical and safe fall activities, verifying the compatibility of
dispositional feasibility with situational feasibility is a difficult task. In the
first case, and only to a certain extent, the verdicts of the most prestigious
competitions, festivals etc. can be taken as a reliable criterion for such
verification. The greatest confidence in assessing the effectiveness of safe fall
education should be placed on reports from witnesses of incidents where
participants due to acquired skills avoided or minimised injury during a
collision with the ground, with a vertical obstacle or with an object in motion.
The findings of the medical history add significantly to the knowledge of this
category of events.

A constant element in the variety of human motor activities (those known
and those that man will create in the future) is the ‘desire sufficient to
perform a given action’ — in short: ‘motivation’. It is difficult to imagine a
positive effect of education (acquiring proficiency) in the absence of even a
minimal motivation to learn anything — even when the goals are an outright
contradiction of humanist ethics.

Circumstances and Participants

During 14 sessions of remote teaching and improvement of violin playing
during the COVID-19 pandemic, a less than 13-year-old boy in the last
semester of a six-year first-level music school was observed. Two 22-year-
old female students (Girll and Girl2) and a 21-year-old male student (Boy)
were observed during 8 sessions of a safe fall course (a mandatory subject in
a physiotherapy degree program).

Measurements

The common measurement criteria are the identical method of measuring
motivation (a 10-point scale) and the duration of the session (effort) in
minutes. The violinist’s motivation was assessed three times: before, in the
middle of the session, and at the end of the session the ‘self-motivation’ was
asked. Students before the workout, and after the end of the exercise about
the willingness to continue — comparatives takes into account the motivation
‘before’ and ‘after’.

The differences are in the qualitative evaluation of motor performance.
The effects of the adolescent violinist’s effort were evaluated three times
during the session (in the beginning, middle, and end parts). The music
teacher arbitrarily adopted five (of the recommended nine, by Schnabl, 1987)
kinesiological criteria for evaluating movement characteristics: accuracy,
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rhythm, range, force, tempo. He combined each individually with artistic
effects according to a 25-point scale.

A continuous exercise load protocol for physiotherapy and ‘sport for all’
(Kalina, 2012), was applied to the students, which is based on a description of
the motor specificity of the exercises, their duration in minutes and intensity
(measured by heart rate in 6 seconds - immediately after the end of a short-
term effort, or the average value of measurements taken several times during
efforts lasting several minutes or longer). The measure of exercise load
(LOAD) is based on conventional units: exercise time in minutes multiplied
by HR in 6 seconds. Ongoing assessment of qualitative effects included
verbal remarks correcting motor errors and praise for the conformity of
performance to the motor pattern (in the case of the violinist, this assessment
also included artistic effect).

PARTICIPANTS

Only those GPCs where the ages of the TFVP participants were identical and
at least one of them was of the opposite sex were included. The following
were qualified: two three-person GPCs; twelve four-person GPCs- (of which
the participants in one were three boys and one girl, all aged 9 years and
weighing 30 kg), one five-person GPC. Of the 59 TFVP participants aged 7
to 13 years, there were 37 boys and 22 girls.

STATISTICAL ANALYSIS

The violinist’s profile is based on arithmetic averages and/or sums of
indicators of session duration, motivation during sessions and for self-work,
as well as indicators of qualitative assessment of motor and artistic effects
combined (each on a 25-point scale). Person correlation coefficients were
calculated between these indicators using additional association criteria for
the empirical variables.

The individual profiles of the physiotherapy students were based on
physiological (HR) and physical indicators (duration) of exercise and
indicators of motivation to exercise and to continue — using raw scores or
arithmetic means. Person correlation coefficients were calculated between
these indicators.

RESULTS

The violinist’s session time ranged from 30 to 45 minutes (mean 38.18 +6.07)
and the students’ from 32 to 61 minutes (mean 51.38 +9.02). The fiddler
made more specific efforts under the teacher’s guidance, but shorter and less
intense. Students on the contrary: fewer efforts, longer and more intense.
The highest arithmetic means of the evaluation scores of the violinist’s
joint motor and artistic activities were found during the Sth session, when he
declared a self-motivation of 5 points. The lowest, during one session, when
he declared a motivation of 6 points. Only the ‘rhythm’ ratings were almost
identical during the compared sessions. Almost identical results of ‘tempo,
and ‘accuracy’ were found during sessions ending with self-motivation of
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5 points and during 8 sessions when the violinist declared motivation of
3-4 points. The teacher, irrespective of the violinist’s motivation, rated
‘rhythm’ the highest during all sessions (from 22 to 22.13 points), and
‘accuracy’ the lowest — once of 16 points, and during the other sessions
from 20.25 to 2.33 points. On one occasion, the lowest score (15.33 points)
was found during a session motivated by 6 points and concerned ‘force’
(Figure 1). There is a negative and weak correlation (r = —0.103) of self-
motivation with the arithmetic mean of qualitative ratings of motor effects
(movement characteristics) including artistic effects related to individual
sessions, while a faint positive correlation (r = 0.038) when the sum of
motivation indices during individual sessions is taken into account (in both
cases the result applies to 14 observations). There is a positive and weak
correlation (r = 0.131) of the sum of motivation indices during sessions
with qualitative ratings of motor and artistic effects when the violinist
declared self-motivation of 3—-4 points during 8 sessions. The positive
average correlation of these indicators (r = 0.457) is for self-declared
self-motivation of 5 points during 5 sessions. These correlations are not
statistically significant.

23
22
21
20
19
18
17

16

15

14

rhythm range force tempo accuracy
= =6 points 22 17 15.33 18 16
— 5 poOints 22.13 21.6 21.27 21.27 20.33
------- 3-4 points 20.71 20.71 20.46 21.25 20.25

Figure 1: Qualitative evaluation of arithmetic mean scores of violinist's motor and
artistic effects during sessions differing in self-motivation (ordinal variable: scores
from highest arithmetic mean to lowest for motivation of 5 points during 5 sessions).

The similarity of the students’ physical efforts in terms of quality applies
only to the second (the shortest: 32 minutes) and the third session (the longest:
61 minutes). In addition, before the start of the session, the most similar HRs
were found during session two — Girll 65, Girl2 68 and, Boy 70 beats per
minute (Figure 2).
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Figure 2: Exercise intensity of physiotherapy students measured in beats per minute
(bpm) and their HR before each safe fall session.

High positive correlations (r = 0.729, p<0.05 to r = 0.795, p<0.01)
of duration with LOAD of individual sessions are evident. However, only
statistically significantly (p<0.05) does motivation Girl2 before and after
sessions (r = 0.737) correlate positively. Motivation of Girll after session
with her HR exercises (r = 0.840, p<0.01), and motivation before with LOAD
sessions (r = 0.714, p<0.05) correlate positively. Correlations of motivation
and effort of Boy are negative: the higher the HR before sessions the lower the
motivation to effort (r = —0.854, p<0.01); the longer the session the lower
the motivation to continue effort (r = —0.729, p<0.01).

The most positive health effects of exercise of Girll and Girl2 are
furthermore documented by the highest number of sessions (8 and 7
respectively, representing 87.5% and 75% of the observations) during which
exercise was qualified to the high intensity zone. For Girl2, the average
exercise intensity during the two sessions bordered on the very high zone
(session six 88%, session four 86%). The majority of Boy efforts (62%)
qualify for the average intensity zone, with session one, lasting 49 minutes,
being the lowest: 61% of his HRmax. An effort based on the same exercises
Girll performed at an intensity of 73% HRmax, indicating the high zone,
and Girl2 at an intensity of 67%, qualifying it on the borderline of the high
zone. There are also discrepancies in the motivation to exert effort during
this session, before and after respectively: Boy 8+7 points; Girl1 66 points;
Girl2 7+8 points.

DISCUSSION

We found more differences than similarities between the use of methods
to measure the effects of qualitative motor learning skills with extreme
application in human activity. Safe fall, although qualifying as a separate
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speciality of modern preventive (complementary) medicine (Kalina, 2023a),
is firmly rooted in hand-to-hand-combat practice. However, it is under-
promoted both in the global sphere of science and in the prevention of injury,
disability and death caused by falls (Dobosz et al., 2018). Recommendations
for achieving motor proficiency in instrumental music have a centuries-old
tradition, but at the same time fundamental shortcomings — lack justifications
based on in-depth scientific knowledge of human motor skills.

The physical efforts and mental stresses that remain in connection with
physical education, sport, military training, but also ergonomics and
industrial medicine have been widely documented in the scientific literature
for many years (e.g.: Christensen et al., 1960, Fibiger 1978, Penc and
Szumbach 1978, Jethon et al., 1982, Smidt and Wirsberg 2009). Although
the author of one of the few publications dedicated to “The Violinist’s Warm-
up’ (Tomasik, 2020) alludes to the issue of the importance of warm-up
in the practice of sport, he bases his proposals for the preparation of the
violinist’s body (especially the fingers) on exercises specific to this particular
motor activity — using the violin and bow. Meanwhile, e.g. jumpers (those
representing various athletic competitions, ski jumper, diver, high diver, BASE
jumper, etc.) do not start their training by performing these very specific and
dangerous motor tasks.

Notwithstanding the validity of these general observations, the results of
our preliminary research show the potential for the mutual implementation
of many of the evaluation criteria developed in these two areas of motor
learning. In the 25-point scale based on the assessment of musicians’
competences in the course of formalised education (Obwieszczenie, 2022),
and adapted by us as mixed assessment (motor-artistic), it is enough to
replace the word ‘artistic’ with ‘prevention’, for the assessments to converge
in an evaluative sense. The motor component already contains at least two
identical elements: ‘accuracy’ and ‘force’.

It is precisely the motor component of this mixed assessment that is an area
of many innovative and cognitive opportunities. After all, the classification
of movement characteristics by Schnabel (1987), legitimately criticised by
experts in human motor science (Szopa et al., 1996), is neither a unique
nor a definitive concept. If it is used in motor learning practice, it is
still used selectively, according to the specifics of human motor activity.
In our approach, we do not share Schnabel’s view that the ‘movement
structure’ is most relevant. In our opinion, both in instrumental music
and in the situational use of safe fall techniques, it is sufficient to assess
‘accuracy’ (degree of correspondence between the result and the target).
By this we do not claim that ‘structure’ and ‘accuracy’ are synonymous
in the classification of movement characteristics. We only emphasise the
redundancy of ‘structure’ when using mixed assessment, whether motor-
artistic or motor-prevention categories. Of ultimate practical importance is
‘situational actionability’ — the effect of a musical concert, avoiding death or
injury from an unintentional or intentional fall, or minimising the negative
consequences of such events, etc. This is why motor simulations are so
important in safe fall educational practice (Kalina et al., 2008; Gasienica-
Walczak et al., 2010; 2023a; 2023b; Michnik et al., 2014; Kalina., 2018).
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It is only with regard to the violinist, participating in this research, that
we have a basis for claiming the congruence of his ‘possibility of action’ with
the ‘situational possibility of action’. During the Grade I violin final exam,
he received 21 points, a very good grade. We have no knowledge of whether
physiotherapy students have ever been involved in events requiring safe fall.
Thus, the only criterion verifying this specific motor learning is the result
of the ‘test of making safe falls’ (Kalina et al., 2003, 2008). completing the
two-semester education. This test consists of four tasks, three of which are
two-element tasks. That is, the test person performs 7 falls and the rating
‘possibility of action’ is also determined by the time of implementation —
total points 100 or 95 and time of implementation 20 second means a rating
of very good. Girls and Boy met these criteria, with the motor effect of each
individual being assessed with a score of 95 points.

Each task of this test is evaluated according to a four-point scale: 25, 20,
15, 0. Thus, a score of 95 points means (simplifying the reasoning) that the
average task score is 23.75 points. If the evaluation criteria of the ‘test of
making safe falls’ were modified and the technique of each fall were assessed
instead of the (mostly two-item) tasks, the differentiation of the marks would
be more precise when using their arithmetic mean. An extreme score of 25
points would, in a sense, make the grades more like the criteria used in
musician education — a score of 25 points would mean excellent, and from 21
to 24 points very good. In such a situation, it would be possible to monitor
the effects of motor-prevention on a 25-point scale at those moments in a
safe fall session when a specific fall technique is being practised. It would
only be necessary to determine which movement characteristics, in addition
to ‘accuracy’ and ‘force’, should still be evaluated, after all the leading element
is the prevention factor. Thus, the results of observations during motor
simulations of unintentional falls would be most valuable.

Such reasoning stimulates the imagination and directs attention to the
possibility of improving the effectiveness of motor learning in the area of
hand-to-hand combat practice. Especially from the perspective of human
defence education — increasing one’s personal security in circumstances where
repelling physical aggression is the only sensible way out of an extremely
difficult situation.

Innovative ones include the results of correlating motivation with
indicators of motor-artistic effects of adolescent violinists and, in the
case of students, with indicators identifying quantitative and qualitative
effects of physical effort. Motivation is not synonymous with arousal, ale
the Yerkes—Dodson (1908) law, which addresses an empirical relationship
between arousal and performance, may be useful in interpreting these results
if balanced assumptions are made. The fact that the violinist’s highest
motivation occurred during the session lowest rated by the teacher in terms
of motor-artistic effects, may be derived from his self-assessment that he
did not live up to his own expectations. After all, the teacher was not
informing him of the results of his own observations, but in the circumstances
of such low grades he must have heard far more criticism than in other
sessions. Furthermore, a difference of only 1 point higher declared motivation
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from motivation when the observational results showed its highest motor-
artistic effects, in the observed cycle, cannot provide an empirical basis for
interpretations referring to the Yerkes-Dodson law. Furthermore, the results
obtained using a simple 10-degree scale of motivation for physical exertion of
violinists and students, which differ in both intensity and motor structure, do
not validate interpretations based on contemporary applied psychology Work
Extrinsic And Intrinsic Motivation Scale (Tremblay et al., 2009, Chrupata-
Pniak and Grabowski, 2016). In this experimental approach, motivation is
an element of measuring ‘possibility of action’ in a praxeological sense.

CONCLUSION

Elements of measuring physical exertion (in fact physical and mental
combined) and motor effects with a component of either artistic or prevention
component during motor learning in the areas of instrumental music and
motor skills related to human personal safety (safe falling, avoiding collisions,
self-defence, skiing, etc.) can be mutually implemented to the benefit of public
health in particular. The most appropriate way to pursue such a mission
is through a complementary approach. The method identified with the
cognitive layer, in our opinion, implies courage and responsible application
SRM.
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