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DEAR READER,

As we announced in our previous issue,
research on the subject of effects caused by
the COVID-19 pandemic in the area of sports

is becoming current, offering results which
provide evidence on the changes the pandemic
has caused. Papers founded on the results

of research conducted under the COVID-19
pandemic conditions or related to the COVID-19
pandemic are present in this issue, and it is our
belief that, in the following period, there will be
more papers which will expose the stated topic.

For this issue, we selected 18 papers from 12
countries and we are grateful to all authors
who have sent their papers and dedicated
themselves to research during the time when
itis truly neither easy nor simple. Just like in
other issues, our reviewers and the Editorial
Board have professionally edited this issue
of the journal for publishing, which shows
the readiness to address all changes and
challenges which lie before us.

We rejoice in the fact that there is an increasing
number of papers submitted to our journal

as the result of research conducted by

authors from different countries, showing the
connection in the selected area of sports which
we had prior to the COVID-19 pandemic. The
relationship between authors from Croatia and
China, Bosnia and Herzegovina and Turkey,
Croatia and the Czech Republic, and Serbia
and Bosnia and Herzegovina, who have jointly
published their papers, is a multidisciplinary
quality and an approach which we will prefer
and promote in the upcoming period.

We would like to invite all of you, who follow

our journal, to adopt an approach of openness
and offer new research to open the areas which
have so far been “closed” due to the COVID-19
pandemic so that, together, we could enrich

the area of sports with new findings which will
manage the changes. The present should offer
a vision of the future based on scientific findings
and research results in which we should
participate so as to be the creators and not
mute observers! Our journal will gladly support
innovative approaches and publish the papers
authored by those who have accepted the

challenges of the COVID-19 pandemic, all with
the goal to use the research results so as to
help model the new state in the area of sports
which is to be expected in the future.

Nihad Selimovi¢, MD, MSc
Editor in chief




DRAGI CITATELJU,

Kao Sto smo u predhodnom broju i najavili,
istrazivanja na temu posljedica pandemije
COVID -19 na oblasti sporta postaju aktuelna
i nude rezultate koji svjedoce o promjenama
koje je pandemija izazvala. Radovi autora koji
su zasnovani na rezultatima istrazivanja koja
su provedena u uslovima pandemije COVID-19
ili se povezuju sa pandemijom COVID-19 nalaze
se i uovom broju, a vjerujemo da ¢e naredni
period ponuditi mnogo vise radova koji ¢e
eksponirati navedenu temu.

Za ovaj broj odabrano je 18 radova iz 12
zemalja i zahvalni smo svim autorima koji

su slali svoje radove i koji su se posvetili
istrazivackom radu u vrijeme kada to zaista
nije ni lako ni jednostavno. | za ovaj broj

nasi recenzenti i Urednicki odbor na vrlo
profesionalan nacin su uredili ovaj broj
casopisa za objavu, ¢ime pokazujemo
spremnost da odgovorimo svim promjenama i
izazovima koji se pred nama nalaze.

Raduje nas Sto dobivamo sve vise radova koji
nastaju kao rezultat istrazivanja u kojima
ucestvuju autori iz razlicitih zemalja, Sto
pokazuje povezanost u odabranom podrucju
sporta koju smo imali i prije pandemije
COVID-19. Povezanost autora iz Hrvatske

i Kine, Bosne i Hercegovine i Turske,

Hrvatske i Ceske Republike, Srbije i Bosne i
Hercegovine, koji su zajedno objavili radove, je
multidisciplinarni kvalitet i pristup koji ¢emo i u
narednom periodu preferirati i promovirati.

Pozivamo sve vas, koji pratite nas ¢asopis,

da budete otvorenog pristupa i da nam
ponudite nova istrazivanja, da otvorite do
sada ,zakljucane" prostore uslijed pandemije
COVID-19 i da svi zajedno obogatimo prostor
sporta sa novim saznanjima koja ¢e upravljati
promjenama. Sadasnjost treba da ponudi
viziju buduc¢nosti zasnovanu na nauénim

saznanjima i rezultatima istrazivanja u kojima
trebamo sudjelovati kako bi mogli biti kreatori

a ne nijemi posmatraci! Nas ¢asopis ¢e rado
podrzati inovativne pristupe i objavljivati radove
autora koji su prihvatili izazove pandemije
COVID-19, a sve sa ciljem da rezultati novih
istrazivanja pomognu u modeliranju novog
stanja u oblasti sporta koje se u buducnosti

ocekuje.

Mr. sci. dr. Nihad Selimovié¢
Glavni urednik
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DIFFERENCES IN THE LEVEL
OF PHYSICAL ACTIVITY DURING
THE LOCHDOWN DUE TO THE
COVID-19 PANDEMIC IN YOUNG
ADULTS

Vjekoslav Cigrovski', Mislav Skovran', Hua Fang? Tomislav Rup¢i¢', Damir Knjaz'

1. Faculty of Kinesiology, University of Zagreb, Croatia
2. Beijing Sport University, China

ABSTRACT

The main goal of this research was to determine the difference in the level of physical activity (PA) during the
lockdown due to the COVID-19 pandemic, compared to the usual level of PA, in young adults - Kinesiology
students. We included 222 participants from UNIZG and BSU. The total level of PA was assessed by an IPAQ

SF questionnaire. The data, which were collected and processed by IPAQ SF, were reported as comparisons

of median values and interquartile ranges. The analysis of IPAQ SF completed during the COVID-19 lockdown
and the special government rules shows that UNIZG students’ TOTAL PA MET-minutes/week median was
4259.00, while the TOTAL PA MET-minutes/week median for BSU students was 1805.00. After the lockdown,
UNIZG students’ TOTAL PA MET-minutes/week median was 5850.00, while the TOTAL PA MET-minutes/week
median for BSU students was 2880.00. Our results show a remarkably higher level of PA after the lockdown
than during the lockdown due to the COVID-19 pandemic in both groups. Additionally, certain differences
between the groups were noticed. More specifically, the results present higher values of PA for UNIZG students
in comparison to BSU students, regardless of the time during or after the lockdown. This study observed the
level of PA in Kinesiology students, who are presumably a more active population compared to the general
population. The results suggest a much lower level of PA during the lockdown due to the COVID-19 pandemic,
and we assume the drop in the PA level in the general population to be even greater. Although the short- and
long-term effects of lockdown weren't observed and require special attention, we believe there is an urgent
need to create and implement exercise-based programmes on a national basis all around the world in order to
increase the level of PA after lockdown for the general population.

Keywords: physical inactivity, isolation, quarantine, exercise, wellbeing

INTRUDUCTIUN These measures have, however, had an impact on the
general health of the population because of both exercise
restrictions and effects on diet. Exercise restrictions
he novel coronavirus disease 2019 (COVID=19) have been the consequence of closed gyms and sports
Thas swept across the world, causing a centres, restrictions on walking distance, a lack of space
global pandemic (Zhang, 2020). The current and infrastructure for home-based physical exercise,

and a lack of technical knowledge of the population on

COVID-19 pandemic has led governments to - e ! :
appropriate training routines (Martinez — Ferran, 2020).

impose strict confinement rules on their citizens.
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Before the pandemic, insufficient physical activity was
already described as a global public health problem.
Recent studies indicate that a reduced level of PA could
have a serious negative impact on healthy individuals
(Bhatia, 2020; Chen, 2020; Dixit, 2020; Kyu, 2016). Many
authors point to physical inactivity as an important risk
factor for the development of cardiovascular disease,
type 2 diabetes mellitus and obesity (Gonzalez, 2017;
Longo — Mbenza, 2009; Mattioli, 2020; Sullivan, 2005).
Physical inactivity may also be associated with the
development of mental disorders such as depression
and anxiety (Chen, 2020; Strohle, 2008; Zhang, 2020).
Achieving minimum physical activity levels (i.e., 150
minutes of moderate to vigorous physical activity or 75
minutes of intensive physical activity, per week, or a
combination of both) and reducing sedentary behaviour
in times of social isolation have become a challenge and,
at the same time, a necessity for everyone (Pecanha,
2019). All of the above indicates the importance of
maintaining regular physical exercise and opens a big
field in research to determine whether the level of PA
has been changed drastically during the COVID-19
pandemic. Presumably, Sport Science or Kinesiology
students are more likely to maintain a regular level of PA
compared to the general population. Therefore, the aim
of this research was to determine the difference in the
PA during the lockdown due to the COVID-19 pandemic,
compared to the usual level of PA, in young adults -
Kinesiology students.

METHODS

Participants

For the purpose of this research we recruited a total

of 238 Kinesiology students from the Beijing Sports
University (BSU), China and the Faculty of Kinesiology,
University of Zagreb (UNIZG), Croatia. For the final
analysis, a total of 222 participants, who completed the
questionnaire correctly, were included; 102 were from
UNIZG (36 female and 66 male), with the average age

of 23.03 + 1.39 years, and 120 students were from BSU
(67 female and 53 male), with the average age of 22.30
2.72 years. The average weight of students from UNIZG
was 73.27 + 11.42 kg and the average weight of students
from BSU was 63.23 + 13.45 kg.

Variables

The participants were asked to complete three parts of
the questionnaire in their native language. The first part
was a basic questionnaire and included questions about
the participants’ age, gender, body mass and subjective
experience of the restrictive rules in their country during
the COVID-19 pandemic. The second part was an IPAQ
short-form questionnaire (IPAQ SF) which the students
completed during the COVID-19 pandemic and imposition
of strict rules limiting their usual habits. The third part

of the questionnaire was also an IPAQ SF and this part

assessed the level of physical activities during the
time after the governments eased the restrictions
and people were able to continue with their usual
lifestyle and activities. The specific types of activity
that were assessed by IPAQ SF are walking,
moderate-intensity activities and vigorous—intensity
activities.

IPAQ SF analysis

The questionnaire was processed following the
procedure of “Guidelines for data processing

and analysis of the International Physical Activity
Questionnaire (IPAQ)". The selected MET values
were derived from the work undertaken during

the IPAQ Reliability Study conducted in 2000-2001.
Using the Ainsworth et al. Compendium (Med Sci
Sports Med 2000), an average MET score was
derived for each type of activity. For example, all
types of walking were included and an average MET
value for walking was created. The same procedure
was undertaken for moderate-intensity activities
and vigorous-intensity activities. The following
values continue to be used for the analysis of IPAQ
data: Walking = 3.3 METs, Moderate PA = 4.0 METs
and Vigorous PA = 8.0 METs. Using these values,
four continuous scores are defined:

- Walking MET-minutes/week = 3.3 * walking
minutes * walking days

- Moderate MET-minutes/week = 4.0 * moderate-
intensity activity minutes * moderate days

- Vigorous MET-minutes/week = 8.0 * vigorous-
intensity activity minutes * vigorous-intensity days
- Total physical activity MET-minutes/week = sum of
Walking + Moderate + Vigorous MET-minutes/week
scores.

Analysis

The age, gender and body mass were analysed
by descriptive statistics and the data were
presented as mean + standard deviation (MEAN

+ SD). The categorised score of IPAQ SF (low,
moderate and high category), body weight change
during the COVID-19 pandemic and subjective
experience of the restrictive rules were analysed
by frequency tables. The data, which were collected
and processed by IPAQ SF, were reported as
comparisons of median values and interquartile
ranges.

RESULTS

According to the answers gathered by the basic
guestionnaire, 56.86% of UNIZG students reported
no change in body weight, 25.45% reported weight
loss during the lockdown and 17.65% of students
gained weight. 12.75% of participants gained 1-3kg
and 4.9% gained more than 3kg. At the same time,
43.33% of BSU students reported no change in
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body weight, 16.67% reported lower body weight than
usual and 40% of BSU students gained weight, out

of which 25% gained 1-3kg, while 15% gained more
than 3kg during the COVID-19 lockdown. Furthermore,
the participants were asked about their personal
experience of the governments’ restrictive rules during
the lockdown in their countries. In Croatia, 32.36% of
them reported their experience of restrictive rules as
‘very strict’ during the lockdown. At the same time,
56.84% of Chinese participants perceived lockdown
rules in their country as ‘very strict’.

The data presented in Table 1 shows the median
values and interquartile range (25th — 75th quartile)
for the time during the lockdown due to the COVID-19
pandemic. The analysis of IPAQ SF questionnaire
during the COVID-19 lockdown and the special
government rules suggest a surprisingly big
difference in the total level of PA between the two
observed groups. More specifically, UNIZG students’
TOTAL PA MET-minutes/week median was 4259.00,
while the TOTAL PA MET-minutes/week median for
BSU students was 1805.00.

Table 1: Total level of PA for UNIZG and BSU students during the lockdown due to the COVID-19 pandemic

During the lockdown

UNIZG

BSU

Median values (25t — 75t
percentile)

MET/min vigorous

1920.00 (960.00 — 3840.00)

480.00 (0.00 - 2160.00)

MET/min moderate

1200.00 (600.00 - 1920.00)

360.00 (0.00 - 900.00)

MET/min walking

767.25 (462.00 - 2079.00)

363.00(132.00 - 990.00)

Total level of PA

*PA — physical activity

4259.00 (2730.00 - 7812.00)

1805.00 (648.50 — 3961.00)

Unsurprisingly, the median values of the reported PA after the lockdown were much higher for both groups (Table
2). At that time, there were no more strict rules which limited the possibilities of maintaining a regular level of
exercising, so those findings were in line with the expectations. However, the differences in the level of PA between
the groups were similar to the results during the lockdown due to the COVID-19 pandemic. The group of UNIZG
students’ median value of the total level of PA was 5850.00 MET-minutes/week, while at the same time, BSU
students reported a much lower value of the total level of PA, 2880.00 MET-min/week. The reported data suggest a
much lower participation in physical exercise when it comes to Chinese students.

Table 2: Total level of PA for UNIZG and BSU students during the lockdown due to the COVID-19 pandemic

After the lockdown

UNIZG

BSU

Median values (25 — 75t
percentile)

MET/min vigorous

2520.00 (1440.00 - 4800.00)

1020.00 (200.00 - 2880.00)

MET/min moderate

1320.00 (600.00 - 2520.00)

560.00 (0.00 - 1200.00)
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MET/min walking

1014.75 (594.00 - 2310.00)

693.00(297.00 - 1386.00)

Total level of PA

*PA — physical activity

5850.00 (3213.00 - 9268.00)

2880.00 (1478.00 - 4875.75)

The results in Tables 1 and 2 show remarkable differences in the level of PA for both groups, when comparing the
time during and after the lockdown. As expected, both groups reported higher values of PA after the lockdown.
However, UNIZG students’ values of the total level of PA were much higher regardless of the time during or after

the lockdown due to the COVID-19 pandemic.

DISCUSSION

This study investigated the level of PA during the
lockdown caused by the COVID-19 pandemic in
comparison to the level of PA after the lockdown when
people continued with their usual lifestyle and everyday
routine. The results suggest that lockdown due to the
COVID-19 pandemic affected the level of PA in both
groups (BSU and UNIZG), as the reported levels of
TOTAL PA MET-minutes/week and average min of PA/
week were significantly lower during the lockdown. Our
result goes in line with other similar published studies
(Galle, 2020; Giustino, 2020; Karuc, 2020; Sekuli¢, 2020).
However, the results indicate that the global pandemic
and restrictive rules affected the two groups differently.
More specifically, 56.84% of BSU students reported
their experience of restrictive rules as ‘very strict’,
while only 32.36% of UNIZG students felt the same way.
Additionally, 40% of BSU students gained at least 1 kg
during the lockdown, compared to only 17.65% of UNIZG
students. Finally, by comparing the two groups (UNIZG
and BSU), there is a certain difference in the total level
of PA in favour of UNIZG students, regardless of the time
during or after the lockdown due to the pandemic. The
results suggest that UNIZG students were more active
not only during the lockdown, but also after easing off
the governments'’ restrictive rules. Higher values of PA
for UNIZG students compared to BSU students could be
explained as a consequence of stricter restrictive rules
and a different lifestyle in China compared to Croatia,
which could result in less options for the Chinese
participants to maintain their regular level of PA. More
specifically, China was affected by the pandemic first. In
some regions, the government announced quarantine
and people were unable to exit their homes. In most
cities and regions, the government limited peoples’
outdoor activities with only a few hours per day, even
after the lockdown due to COVID-19. In Croatia, the
restrictive rules were not as strict and people weren't

forbidden to spend time outdoors. However, both groups’

total level of PA was several times higher than the 600
MET min/week recommended by WHO, regardless

of whether it was related to the period during the
lockdown or after easing off the restrictions. Those
findings were expected as participants were Kinesiology
students, who are presumably a more active group
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compared to the general population. Currently,
non-pharmacological public health measures such
as isolation, social distancing, and quarantine are
the only effective way to respond to the COVID-19
outbreak (Nussbaumer-Streit, 2020). However,
many authors are expressing their concerns about
the negative effects of isolation or quarantine on
health and wellbeing (Lesser, 2020; Narrici, 2020;
Matiioli, 2020). More specifically, inactivity, induced
by bed rest, limb casting, and limb suspension

or by simple sedentariness, causes a rapid loss

of muscle mass, particularly of the antigravity
muscles that are constantly used for sustaining

an upright posture, to perform movement and for
maintaining balance (Narrici, 2020). Additionally,
numerous studies are emphasising the importance
of maintaining regular physical exercise during the
COVID-19 pandemic due to its benefits to physical
and mental health (Dwyer, 2020; Goethals, 2020;
Hall, 2020; Heffernan, 2020; Matias, Nyenhuis,
2020; Rodriguez, 2020). PA is well established as an
essential component of healthy living medicine for
the prevention and treatment of chronic diseases
and for the overall maintenance of physical and
mental health and wellbeing (Fletcher, 2018; Laddu,
2020). Several limitations of this study also need

to be acknowledged. Firstly, PA was not measured,
but it was self-reported through a questionnaire,
which typically leads to recall bias. However, the
IPAQ SF questionnaire used in this study has been
previously shown to be a reasonably valid and
reliable instrument for assessing PA (Ajman, 2015).
Moreover, the nature of this research was unable
to assess the short- and long-term effects of the
drop in PA level during the quarantine, which would
be important and needs special attention. The

main strength of this study is that the participants
were sports university students, presumably a
homogenous group, who are more likely to be active
in comparison to the general population. Therefore,
if this usually more active population suffers a

big drop in the level of PA during the lockdown
caused by the COVID-19 pandemic, the presumed
drop in the level of PA in the general population
could be even greater. To conclude, this research
determined the differences in the level of PA due to
the COVID-19 lockdown. Unsurprisingly, the level
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of PA was lower for both groups during the lockdown
compared to the time after easing off the restrictions.
UNIZG students had a significantly higher level of

PA both during and after the lockdown due to the
COVID-19 pandemic. The lower results in the Chinese
group during the lockdown could be explained by the
fact that Chinese restrictive rules were stricter than the
rules in Croatia. However, the results suggested similar
differences in the level of PA after the lockdown due to
the COVID-19 pandemic, in favour of UNIZG students.
Finally, the global COVID-19 pandemic completely
changed our lifestyle. As of today, isolation, quarantine
or social distancing are still the most common ways of
preventing further infection. However, by fighting one
pandemic with isolation or quarantine, we decreased
the possibilities of maintaining a sufficient level of PA.
The negative effects of physical inactivity on human
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RAZLIKA U RAZINI TJELESNE AKTIVNOSTI ZA VRIJEME PANDEMIJE UZROKOVANE COVID-19 VIRUSOM KOD
MLADIH LJUDI

Glavni cilj ovog istrazivanja bio je utvrditi razliku u razini tjelesne aktivnosti tijekom uvodenja posebnih mjera
ogranicenja kretanja uzrokovanih pandemijom COVID-19 virusa, u usporedbi s uobi¢ajenom razinom tjelesne
aktivnosti, kod studenata kineziologije. Za potrebe istrazivanja ukljucili smo 222 sudionika, studente Kinezioloskog
fakulteta u Zagrebu (UNIZG) te Fakulteta za sport u Pekingu (BSU). Ukupna razina tjelesne aktivnosti ispitana

je kratkom verzijom IPAQ upitnika. Podaci prikupljeni i obradeni putem upitnika prezentirani su kao usporedbe
medijan vrijednosti i interkvartilnog raspona. Analiza upitnika za vrijeme posebnih vladinih pravila koja su
ogranicila kretanja i koristenja drustvenih sadrzaja pokazuje da je ukupna razina tjelesne aktivnosti studenata
UNIZG-a bila 4259,00 MET-minuta/tjedan, dok je za studente BSU iznosila 1805,00 MET-minuta/tjedan. Nakon
olak8anja mjera i povratka standardnim Zivotnim navikama, razina tjelesne aktivnosti za studente UNIZG-a
iznosila je 5850,00 MET-minuta/tjedan, dok je razina tjelesne aktivnosti za studente BSU iznosila 2880,00 MET-
minuta/tjedan. Rezultati sugeriraju znatno manju razinu tjelesne aktivnosti tijekom trajanja posebnih vladinih
mjera ogranicenja kretanja u obje skupine. Uz to, uocene su odredene razlike izmedu skupina. Preciznije,
rezultati prikazuju vece vrijednosti tjelesne aktivnosti za studente UNIZG-a u odnosu na studente BSU-a za
vrijeme posebnih vladinih restriktivnih mjera. Identi¢ne su razlike primije¢ene i nakon olaksanja mjera i povratka
standardnim Zivotnim navikama. Ovo istrazivanje je ispitalo razinu tjelesne aktivnosti kod studenata kineziologije,
vjerojatno aktivnije populacije u odnosu na op¢u populaciju. Rezultati sugeriraju znatno nizu razinu tjelesne
aktivnosti tijekom posebnih restriktivnih mjera zbog pandemije COVID-19, a mi pretpostavljamo da je pad razine
tjelesne aktivnosti u op¢oj populaciji mnogo veci. Sukladno rezultatima, vjerujemo da postoji hitna potreba za
stvaranjem i provedbom programa tjelesnog vjezbanja na nacionalnoj razini u cijelom svijetu kako bi se povecala
razina tjelesne aktivnosti opée populacije nakon, ali i tijekom globalne pandemije uzrokovane COVID-19 virusom.

Kljuéne rijeci: tjelesna neaktivnost, izolacija, karantena, tjelesno vjezbanje, zdravlje
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ABSTRACT

Nowadays, the early prevention of obesity in childhood is one of the most critical public health issues. More
than half of children and adolescents worldwide do not meet the recommendation of 60 minutes of moderate
to vigorous physical activity per day. This trend can reduce physical fitness and, consequently, cause a decrease
in the quality of life throughout the lifespan. Physical fitness, defined as a set of abilities to perform physical
activity and exercise (such as aerobic capacity, endurance, strength, flexibility), is considered one of the most
important health markers in adulthood and childhood as well as adolescence. Methods: We conducted a
cross-sectional study to investigate the physical fitness of pre-adolescent children of the Emilia-Romagna
region. Children’s anthropometric parameters (height and weight) and physical fitness levels - assessed via the
EUROFIT test battery - were measured. In all of the applied EUROFIT tests, children’s performance was below
the sufficient age and gender values. Moreover, it was negatively associated with obesity.

Our research provided evidence that the general fitness of our sample was low and the performance of
overweight/obese children was lower compared to the under/normal weight students.

Keywords: physical activity, body mass index, obesity, pre-adolescents, physical education

INTRODUCTION

he level of sedentariness is increasing around the
world, especially in children and young people
(Lobstein & Jackson-Leach, 2006; Jackson-Leach &

Lobstein, 2006; Rijpstra, de Vries, Slinger, & L'Hoir, 2014).

Indeed, children spend about 600 calories/day less than
the children of 60 years ago (Boreham & Riddoch, 2001).
In recent years, a great effort, of both local governments
and the World Health Organisation (WHO), to sensitise

people on the increment of physical activity across their

lifespan has been made. For instance, WHO suggests
that children and adolescents should perform at
least 60 minutes of moderate- to vigorous-intensity
physical activities every day to have a good state

of health (Hallal, Andersen, Bull, Guthold, Haskell,
Ekelund, 2012; Hubbard, Economos, Bakun, Boulos,
Chui, Mueller, Smith, Sacheck, 2016; WHO, 2010).
This reduction of physical activity is due to a
constant change of lifestyles, such as increasing

the time spent on low-active video games and
watching television (Datar & Nicosia, 2012; Dixon,
Scully, Wakefield, White, & Crawford, 2007; Giontella,
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Bonafini, Tagetti, Bresadola, Minuz, Gaudino et al,,
2019; Rey-Lopez, Vicente-Rodriguez, Biosca, &
Moreno, 2008). This may reduce physical fitness
and, consequently, reduce the quality of life
throughout the lifespan (Bize, Johnson, & Plotnikoff,
2007; Shoup, Gattshall, Dandamudi, & Estabrooks,
2008). This is of particular concern as physical
fitness, defined as a set of abilities to perform
physical activity and exercise without fatigue

(such as aerobic capacity, endurance, strength,
flexibility), is considered one of the most important
health markers not only in adulthood but also in
childhood and adolescence (Ortega, Ruiz, Castillo, &
Sjostrom, 2008). Physical fitness represents a set
of abilities that an individual has to achieve in order
to perform PA efficiently. A high physical fitness
level in childhood is considered essential for the
maintenance of good health and general well-being.
According to evidence, increased physical fitness
level is related to favourable body composition,
improved skeletal health, protection against
cardio-metabolic risk factors (e.g., hypertension
and dyslipidemia), as well as improved mood,
psychological health, academic performance and
the quality of life (Ortega et al., 2008). Physical
fitness is, in part, genetically determined, but
environmental factors can significantly influence

it, and regular physical activity is one of the main
determinants (Ortega et al., 2008).

For last issue, it is worth mentioning that obesity

in infants, children and adolescents is rising in
Europe (including ltaly) and many children, who are
not yet obese, are overweight and on the pathway
to obesity. According to several investigations, it is
very likely that people become obese or overweight
in adulthood (Barba, Troiano, Russo, & Siani, 2006,
Hruby et al., 2016; Guerra, Teixeira-Pinto, Ribeiro,
Ascensdo, Magalhaes, Andersen et al., 2006).

Thus, nowadays, the early prevention of obesity in
childhood is one of the most critical public health
priorities. As previously said, WHO physical activity
suggestions (Matinez-Vizcai & Sadnchez-Lopez,
2008), may contribute to increase the physical
fitness and reduce the incidence of the issues
mentioned above. Considering the importance of
reaching high levels of physical fitness in childhood,
as well as the correlation between performance and
well-being, the present study aimed to investigate
physical fitness and body composition on a sample
of first-grade middle-school children in the Emilia-
Romagna region (Italy) to compare whether their
physical fitness was in line with the EUROFIT test
(Adam, Klissouras, Ravazzolo, Renson, Tuxworth,
Kemper et al, 1987).

Besides, we explored the relation between the
performance in various physical fitness tests

and anthropometric parameters (e.g., BMI). This
specifically chosen sample may allow developing
some acceptable practices for both primary, middle
and secondary school teachers.

MATERIALS AND METHODS

Study design, participants and setting

We conducted a cross-sectional study to investigate
the physical fitness of pre-adolescent children of the
Emilia-Romagna region. The study was carried out
between November 2017 and January 2018. The study
was conducted according to the Declaration of Helsinki,
and it was approved by the local bioethics committee,
the school board and the municipality of the two cities
involved in the project. The parents were asked for
permission to use the children’s personal data and they
signed an informed consent form in order to participate
in the study.

EUROFIT battery test

The EUROFIT battery tests analysed several physical
abilities such as strength, speed, endurance and
flexibility. In particular, the tests included in the study
were: the sit-up test, the standing broad jump test, the sit
and reach test, the shuttle run test and the Cooper test.
1. In the "sit-up test”, participants had to perform

as many sit-ups as possible in 30 seconds. This test
measures trunk strength;

2.In the "sit & reach”, in a seated position with the knee
completely extended and feet placed against a vertical
support, the participants had to reach the toes and, if
possible, to move past them. This test measures trunk
flexibility and general flexibility;

3.In the "standing broad jump”, the participants had to
jump as far as they can from a standing position, and

it measures the explosive leg power and lower limb
muscle strength;

4. In the "shuttle run test”, students had to perform a
sprint of 10 meters for 5 times as fast as they can. This
test measures running speed and agility;

5.In the "Cooper test”, by contrast, they had to run for
twelve minutes, trying to cover as much distance as
possible. This test measures endurance abilities and
cardio-respiratory fitness of the pre-adolescent.

Procedure

Physical fitness tests were performed during the
physical education lessons, and they were supervised

by the researchers involved in the project. All children
received the same instructions before undertaking the
EUROFIT physical fitness tests. For each test, except for
the Cooper test, we collected the values from three trials,
and only the best one was recorded for the analysis.
Anthropometric characteristics (height and weight) were
collected according to standardised procedures (Weiner,
Lourie, 1998).

Height was measured to the nearest 0.1 cm using
a portable stadiometer (SECA 217, SECA: Hamburg,
Germany). We measured the body weight to the
nearest 0.1 kg (light indoor clothing, without shoes)
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using a calibrated electronic scale (SECA 877: Hamburg,
Germany). BMI was calculated as weight (in kilograms)
divided by the square of height (metres). This index

was used to assess each participant's weight status
according to Cole's cut-off values considering sex and age
differences, dividing the sample into underweight/normal
weight and overweight/obese children (Cole & Lobstein,
2012; Cole, Flegal, Nicholls & Jackson, 2007).

Data analyses

Descriptive analyses, through the RStudio software
(1.2.5042 - www.rstudio.com), were performed to
understand the participants’ general level of physical
fitness. In particular, according to the age and gender,
one-sample t-tests for each of the tested physical
abilities were performed to match the participants’
performance with sufficient value of the EUROFIT
guidelines. In order to analyse the differences between
overweight/obese and normal-weight students, for each
physical fitness test, a linear regression analysis was
run with the single-factor I0TF category (under/normal
weight and overweight/obese, 2 levels). Moreover, we
controlled the effect of gender, analysing the interaction
of I0TF category x gender (2 levels). For multiple
comparisons, when necessary, post-hoc analyses with a
Bonferroni correction were performed.

RESULTS

Five hundred and forty-nine (542) middle-school pre-
adolescent children who attend the first grade were
recruited (age range between 11 and 12 years old,
mean age M = 11.46, SD = 0.34). In particular, 274 were
female, and 268 were male. Children’s descriptive
characteristics, in total and by gender, are presented
in Table 1. Stratifying the children by BMI categories,

in the whole study sample, 69% of the children were
under/normal weight, while the 31% were overweight/
obese. The percentage of both normal-weight females
and males was similar (70% VS 65%, respectively). In
addition, Table 1 shows the number of participants for
each physical fitness test.

Physical fitness tests
Sit-up test

One-sample t-test analysis revealed that 11-year-old
female students were able to reach the sufficient
EUROFIT value. In particular, students were able to
perform M = 18.77 (SE = 0.35) sit-ups (19; t (145) = 0.65,
p =.52). On the contrary, 12-year-old female students
were not able to reach the discrete EUROFIT value (M
=17.73, SE = 0.34 sit-ups VS 20 sit-ups; t (121) = 6.57,

p < 0.001). The results of 11-year-old males revealed
that they were not able to reach their discrete EUROFIT
value (M =19.92, SE = 0.43 sit-ups VS 21 sit-ups; t (139)
= 2.48, p = 0.014). On the contrary, twelve-year-old male

students were able to reach the discrete value
(M =20.33, SE = 0.44 sit-ups VS 21 sit-ups; t (121)
=1.51, p<0.001).

Data analysis on the differences between under/
normal weight and overweight/obese students
revealed better performance for under/normal
weight students than overweight/obese students
(M =19.96, SE = 0.24 sit-ups VS M = 17.64, SE

= 0.36 sit-ups, F (1,523) = 45.18, n5=.08,p <
0.001).

Interaction of IOTF category x gender revealed

a statistically significant difference (F (2, 520)

= 13.54, n% = .05, p <.001). Post-hoc analysis
revealed that both under/normal weight females
and males performed better than their overweight/
obese counterparts (Females: t (523) = 3.51, p =
.003; M =18.92, SE = 0.29 sit-ups VS M = 16.78,

SE = 0.43 sit-ups; Males: t (523) = 4.83, p < 0.0001,
M=21.11,SE = 0.36 sit-ups VS M =18.31, SE =
0.53 sit-ups,). Under/normal weight male students
performed better than under/normal weight
females (t (523) = 4.72, p < 0.0001, M = 21.11, SE =
0.36 sit-ups VS M = 18.92, SE = 0.29 sit-ups), while
no differences emerged between overweight/
obese females and males (t (523) = 4.72, p < 0.001,
M =16.78, SE = 0.43 sit-ups VS M =18.32, SE =
0.53 sit-ups; see Table 2 for a summary of the
results).

Standing broad jump test

The standing broad jump test revealed that both
11-and 12-year-old female children were not

able to reach the sufficient value (t (144) = 3.72, p
=0.0003; M=138.73, SE=1.96cm VS 146 cm; t
(121) =8.34,p < 0.0001; M = 134.96, SE=2.05 cm
VS 152 cm, respectively). Also, 11- and 12-year-old
males were not able to reach the sufficient value (t
(138) = 4.46, p < 0.0001, M = 144.29, SE=2.40cm
VS 155 cm; t(125) =7.67, p<0.0001, M = 144.97,
SE =2.35cm VS 163 cm, respectively).

Linear regression analysis on the single-factor
IOTF category revealed better performance for
under/normal weight students compared to
overweight/obese ones (F (1, 520) = 43.39, n3 =
,p<0.001;,M=149.69, SE=134cmVSM=
130.48, SE = 1.65 cm). Interaction of IOTF category
x gender revealed a statistically significant
difference (F (2, 520) = 7.82, 1% =.03, p < 0.001).
Post-hoc analysis revealed that both under/normal
weight females and males performed better than
their over-weighted counterparts (Females: t (520)
=4.75,p<0.0001;M=141.72cm, SE=1.53cm VS
M =125.96 cm, SE = 2.47 cm; Males: t (520) = 5.13,
p <0.0001,M=150.09cm,SE=220cmVSM =
134.03 cm, SE = 2.18 cm). Under/normal weight
male students performed better than under/
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normal weight females (t (520) = 3.34, p = 0.0049,
M =150.09cm, SE=220cm VS M =141.72 cm, SE
= 1.53 cm), while no differences emerged between
overweight/obese females and males (t (520) =
212,p=0.13,M=125.96cm, SE=247cmVSM =
134.03, SE=2.18 cm).

Sit and reach test

In the sit and reach test, 11-year-old female
students had sufficient flexibility (t (149) = 1.24,
p=.22,M=5.03,SE=0.78 cm VS 6 cm). On the
contrary, twelve-year-old females were not able to
reach the sufficient value (t (122 = 4.76, p < 0.0007;
M=261SE=0.92cm VS 7cm). For both 11- and
12-year-old male students, the results highlighted
that they were not able to reach the sufficient
value (t (141)=2.12,p=0.04, M =-3.47, SE=0.92
cmVS-2;t(124) =228 p=.024;M =-3.62, SE =
0.71 cm VS -2 cm, respectively).

Analysis of the difference between under/normal
weight and overweight/obese students revealed
significant differences (F (1, 528) = 6.98, n3 = .01,
p = 0.008). Specifically, the sit and reach analysis
revealed that under/normal weight students had
better flexibility than their overweight/obese
counterparts (M =0.86, SE=0.53cmVSM=-1.38
cm, SE = 0.72 cm). Interaction of IOTF category

x gender revealed a statistically significant
difference (F (2,528) = 46.31, 7% =.15,p<
0.001). Post-hoc analysis revealed that under/
normal weight females performed better than
overweight/obese females (t (528) = 2.66, p =

.04, M =478, SE=0.70cmVSM=150cm, SE =
1.15 cm). No differences were observed between
overweight/obese and under/normal weight

male students (t (528) = 0.064, p = 0.99, M =-3.67
cm, SE=0.63cmVSM=3.67 cm, SE =0.80 cm).
Both under/normal weight and overweight/obese
female students performed better than normal and
overweight/obese males (under/normal weight
females VS under/normal weight males: t (528) =
8.90,p <0.0001,M=4.78cm, SE=0.70cm VS M =
-3.60 cm, SE = 0.63 cm; overweight/obese females
VS overweight/obese males: t (528) = 3.66, p =
0.002,M=4.77cm,SE=0.70cm VS M =-3.67 cm,
SE = 0.80 cm; see Table 2 for a summary of the
results).

Shuttle run test

In the shuttle run test, both 11- and 12-year-old
female students were slower than the sufficient
value (t (141) = 9.63, p<0.001; M = 22.96, SE =
0.19sec VS 21.1;t(117) =12.57, p < 0.001, M =
23.17,SE =0.19 sec VS 21, respectively). Similar
results for 11- and 12-year-old male students
were found, in which both groups were not able to
reach the sufficient value (t (137) = 7.03, p < 0.001,

M =2195sec, SE=0.17 sec VS 20.6 sec; t (125) =
8.13, p<0.001, M =2193, SE=0.21 sec VS 20.2
sec). Linear regression analysis on the differences
between under/normal weight and overweight/obese
students showed that under/normal weight students
were faster than overweight/obese students (F (1,
513) = 24.24, M5 = .05, p<0.001; M = 22.19 sec, SE =
0.12 sec VS M = 23.25 sec, SE = 0.18 sec). Interaction
of IOTF category x gender revealed a statistically
significant difference (F (2,513) =19.82, 72 =

.07, p < 0.001). Post-hoc analysis revealed that both
under/normal weight females and males performed
better than overweight/obese students (Females:
t(513)=3.71,p=0.0013; M= 22.77 sec, SE=0.15
sec VS M =23.92 sec, SE =0.27 sec; Males: t (513)
=4.23,p=0.0002,M =21.55 sec, SE=0.17 sec VS

M =22.75 sec, SE = 0.24 sec). Under/normal weight
male students performed better than under/normal
weight females (t (513) = 5.37, p < 0.0001, M = 21.55
sec, SE = 0.24 sec VS M = 22.77 sec, SE = 0.15 sec),
while overweight/obese males performed better than
overweight/obese females (t (513) = 3.29, p = 0.006,
M =22.75 sec, SE = 0.24 sec VS M =23.92 sec, SE =
0.27 sec; see Table 2 for a summary of the results).

Cooper test

One-sample t-test analysis on the Cooper test
revealed that both 11- and 12-year-old females

were not able to reach the sufficient value (t (145)
=10.23, p < 0.0001, M =1481.63, SE = 25.36 m VS
1750 m; t(115) =11.07, p < 0.001, M = 1514.05, SE
=38.78 m VS 1780 m, respectively), and that both

11- and 12-year-old males were not able to reach the
sufficient value (t (138) =8.12, p < 0.001, M = 1691.90,
SE=31.78 mVS 1950;t(121) = 6.29, p < 0.001, M =
1716.25, SE = 38.78 m VS 1960 m). Linear regression
analysis on the Cooper test revealed that under/
normal weight participants were able to perform the
test better than overweight/obese students (F (1,
511) = 47.64, n3 = .09 p<0.001; M = 1666.83, SE =
16.62 mVSM=144717 m, SE = 23.97 m).

Interaction of IOTF category x gender revealed a
statistically significant difference (F (2, 511) = 32.55,
n2 = .10, p < 0.001). Post-hoc analysis revealed that
both under/normal weight females and males had
higher performance than their overweight/obese
counterparts (Females: t (511) = 3.46, p = 0.003; M
=1539.76 m, SE=21.48 mVSM=1376.30m, SE
=21.48 m; Males: t (513) = 7.053, p <.0001, M =
1810.50 m, SE = 30.47 m VS M =1501.75, SE = 34.21
m). Under/normal weight male students performed
better than under/normal weight females (t (513)
=7.73,p <0.0001, M =1820.50, SE =30.46 mVS M
=1501.75 m, SE = 34.21 m), while no differences
emerged between overweight/obese male and
overweight/obese female students (t (513) = 2.34, p =
.09,M=1810.50m, SE =30.46 mVSM=1501.75, SE
= 34.21 m; see Table 2 for a summary of the results).
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DISCUSSION

In the present study, on a sample of 11-12-year-old
children in the Emilia-Romagna region, we measured
physical fitness performance tests from the EURFOFIT
battery and anthropometric measures (e.g., BMI) with
the aim to evaluate the children’s levels of physical
fitness and the relation with body composition. We
focused our attention on middle-school children who
attend the first grade because this is the transition
between primary school and middle school, and

thus, it is crucial for two reasons: the first one allows
understanding whether the children have been able

to develop motor skills during the primary school and
the second reason may allow understanding how the
body composition affected the physical fitness. Our
findings revealed that children have very low physical
fitness compared to EUROFIT references. Moreover,
our results suggested a negative relationship between
physical fitness and body composition. Expressly, the
results indicated that, except for the sit-up test where
12-year-old males and 11-year-old females were able
to reach the sufficient value, in the other tests, students
were not able to get the sufficient value. Concerning
the difference between under/normal weight and
overweight/obese students, our results highlighted

a worse performance for overweight/obese students
compared to under/normal weight students in all tests
involved in the study. These differences were also found
when the analysis has been categorised by gender.

Specifically, both under/normal weight females and
males had better physical fitness than their overweight/
obese counterparts. A single note is given by the sit and
reach test where both overweight/obese and under/
normal weight females had a higher performance than
overweight/obese and under/normal weight males.
Moreover, the performance of overweight/obese and
under/normal weight males resulted in no significant
differences. These results are in line with previous
research: females, in general, are more flexible than
males, and this is not related to the body composition
(De Miguel-Etayo, Gracia-Marco, Ortega, 2014). Overall,
our results suggest that physical fitness of this
Emilia-Romagna sample is generally low, and this is
regrettable in this age range because, in order to have
adequate physical fitness, children should exceed the
sufficient value of EUROFIT references.

This is a common problem around the world (Konstabel,
Veidebaum, Moreno, Bammann, Tornarutusm et al.,
2014; Wedderkopp, Froberg, Hanse, & Andersen, 2004).
If we consider the Italian situation, only the 9.5% of
children meet the WHO guidelines, and the number of
overweight/obese children is increasing. Even if we

did not control the physical activity level, it is feasible
to conclude that low physical fitness is the result of
children not spending enough time to practice physical
activity. Moreover, it possible to assume that the little
time spent on physical activities during school, leisure

and sport time could be at low intensity. Indeed,
according to Ortega and colleagues (2008), it is
important to emphasise the intensity of physical
activity because it is related to the enhancement of
physical fitness (Martinez-Vizcaino, V., & Sanchez-
Lopez, 2008).

Concerning the results on the differences between
normal and overweight/obese students, it is
important to notice that, in the conducted tests,
the excess of weight is disadvantageous and it
also correlates to numerous health diseases.
Beauchamp, Rhodes and Nigg (2017) suggested

a rethink of the physical education at all school
levels should be made to avoid some health-
related issues in adulthood. The time dedicated to
physical education lessons should be increased
and other activities, such as the active breaks

and healthy homework, should be proposed
(Brown et al., 2019; Masini, Marini, Leoni, Lorusso,
Toselli, Tessari et al., 2020; Duncan et al., 2019).
Furthermore, another point to be considered is
the role of physical activity and physical fitness in
cognitive functions and psychosocial features. In
particular, several investigations have suggested
that some cognitive functions could be developed
through physical activity alongside an increment
of academic achievement (Biddle & Asare, 2011;
Donnelly & Lambuourne, 2011; Russo, Nigro,
Raiola, & Ceciliani, 2019; Russo, Castagnoli, Babini,
& Ceciliani, 2020; Sibley & Etnier, 2003). Thus,
politics and local and central governments should
rethink the school organisation and the role of
physical activity and physical education during the
school time. Moreover, to reassure parents and
teachers, the increment of the physical activity
time does not seem related to the detriment of
academic performance (Trudeau & Shepard, 2008).

CONCLUSION

This cross-sectional evaluation on Emilia-
Romagna middle-school children confirms that
the physical fitness status is quite insufficient.
According to teachers, it would be necessary

to increase the physical activity and physical
education with a new sustainable and feasible
approach. We suggest developing political plans
that should increase the level of physical activity
and physical fitness.
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Table 1: Baseline characteristics of the sample

Characteristics Total sample (n = 542) Male (n = 268) Female (n = 274)
N or mean and SD N or mean and SD N or mean and SD
Age 11.46,0.34 11.48,0.35 11.43,0.34
Under/normal weight 375 176 199
Overweight/obese 167 92 75
EUROFIT battery tests Number of participants Male Female
Sit-up test 527 262 265
Under/normal weight 366 173 193
Overweight/obese 161 89 72
Standing long jump test 524 261 263
Under/normal weight 365 173 192
Overweight/obese 159 88 71
Sit and reach test 532 263 269
Under/normal weight 368 172 196
Overweight/obese 164 91 73
Shuttle run test 517 260 257
Under/normal weight 364 173 191
Overweight/obese 153 87 66
Cooper test 515 258 257
Under/normal weight 361 171 190
Overweight/obese 154 87 67

Table 2: Physical fitness test results comparing under/normal weight and overweight/obese participants, rotation = 90

Physical Under/normal Overweight/ Under/ Overweight/ Under/normal Overweight/
Y obese P normal obese P (M, SE) obese P
fitness tests weight (M, SE) (M, SE) “Ne'g',“ - females (M, SE) Weight - males males (M, SE)
(M, SE) (M, SE) (M, SE)
Sit-up 19.96,0.24 sit-ups 17.64,0.36 <0001 892029 1678,043 =003 21.11,036situps  &31.053 <.0001
sit-ups sit-ups sit-ups sit-ups
Standing broad 4,6 19 1 34 ¢m 130.48,1.65cm  <.001 14172, 413048,1.65cm  <.0001  150.09,220cm 13403, 2.18cm  <.0001
jump 1.53cm
Sit and reach 0.86,0.53 cm -1.38,0.72 cm =.008 Ol;l')]?:m 1.50,1.15cm =0.04 3.67,0.80 cm -3.67,0.63 cm =.99
Shuttle run 22.19,0.12 sec 2325018 _ 44 2277 2392 027sec  =.0013  21.55,0.17sec  22.75,24sec  =.0002
sec 0.15 sec
144717, 1539.76, 1376.30, _ 1501.75,
Cooper 1666.83,16.62 m 23.97 m <.001 2148 m 2148 m =.003 1810.50,30.47 m 3421 m <.0001
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FIZI(ZKAvSaPREMNOST I TJELESNA TEZINA KOD DJECE PREDADOLESCENTSKOG UZRASTA: EUROFIT TESTOVI
MOTORICKIH SPOSOBNOSTI POSMATRANI KOD DJECE U DOBI OD 11 DO 12 GODINA

Rana prevencija pretilosti tokom djetinjstva u danasnje vrijeme predstavlja najvaznije pitanje javnog zdravlja. Vise
od polovine djece i adolescenata Sirom svijeta ne zadovoljavaju preporuku bavljenja umjerenom do intenzivhom
fizickom aktivnoscu u trajanju od 60 minuta dnevno. Ovaj trend moze smanijiti nivo fizicCke spremnosti i time
prouzrokovati smanjenje kvalitete Zivota tokom Zivotnog vijeka. Definisana kao niz sposobnosti za izvodenje
fizicke aktivnosti i vieZzbe (poput aerobnog kapaciteta, izdrzljivosti, snage, fleksibilnosti), fizicka spremnost se
smatra jednim od najvaznijih obiljezja zdravlja tokom odrasle dobi, djetinjstva i adolescencije. Metode: Proveli
smo transverzalnu studiju kako bi ispitali fizicku spremnost djece predadolescentskog uzrasta iz regije Emilia-
Romagna. Antropometrijski parametri (visina i tezina) te nivoi fizicke spremnosti djece su mjereni putem EUROFIT
baterije testova. Kod svih primijenjenih EUROFIT testova, ucinak djece je imao vrijednosti ispod dovoljnog nivoa
kada je u pitanju dob i spol. Nadalje, bio je negativno povezan se pretiloscu. Nase istraZzivanje je dalo dokaz da je
op¢i nivo spremnosti naseg uzorka bio nizak te da je u€inak pretile/gojazne djece bio nizi u poredenju sa djecom
koja su imala ispodprosje¢nu i normalnu tezinu.

Kljuéne rijeci: fizicka aktivnost, indeks tjelesne mase, pretilost, predadolescenti, fizicko obrazovanje
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ABSTRACT

The structure and function of the human body are based on the mathematical law of the golden ratio which
expresses the ratio of the whole and its parts which are in the proportion of “golden numbers” 1.618;

0.618; 0.382 or form a Fibonacci sequence of numbers. During life, a human adapts to external conditions,
interacts with the environment and adapts to it, resulting in a change in the mutual relations of body parts.
The organism responds to changes in various environmental factors with an adequate reaction. The limits of
oscillation pertaining to the organism’s reaction to environmental factors are called the “genetic norm of the
reaction” (Schmalhausen). However, in healthy people, this oscillation does not exceed 5% (exceptionally, in
extreme conditions, it goes up to 10%), which is, for medicine, quite acceptable. This study was conducted on
the population of students (N = 100), aged 19-21 years, from Bosnia and Herzegovina and the neighbouring
countries (Serbia, Croatia, Kosovo and Montenegro). The results indicate that the interaction of bodies (which,
for the most part, had similar external environmental conditions) with the environment leads to oscillations of
ratios and their deviation from the golden ratio, but within the expected, medically acceptable, limits of 5%.

Keywords: human body, golden ratio, number @, symmetry, harmony

INTRODUCTION 1 (I+s)

= 7 = P=ls+s’ = PP-Is—5=0

s
n recent decades, the golden ratio and the number
Iof PHI have made a major breakthrough in all areas sts* +4ds’ S(li‘/g) / (li‘/g)
of science, technology and art (Stakhov, 2012; Livio, = ) = ) = ; = 2

2003; Livio, 2008; Huntley, 2015; Radzjukevich, 2014;
Omotehinwa, 2013). The golden ratio (divine proportion)
is the ratio of two parts of a longer straight line divided
in the manner in which the ratio of the larger part to the
smaller part is equal to the ratio of the whole length to

the larger part (Fig. 1).

Taking only the positive root as a solution that has
a physical meaning, the required ratio of the larger
and smaller part of the straight line is:

—==0=1,618033...; —=¢=0,618033...
[ S 2 )
r_.
¢ . ° The number @ is embedded in the Fibonacci
sequence of numbers (Stakhov, 2012; Dunlap,
Figure 1 - Definition of the golden ratio in geometry ]997), a sequence of intrinsic importance for
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mathematics, engineering, medicine, biology and
other areas of human knowledge, which is formed
so that the sequence of numbers must meet the
following two conditions:

1. each member of the sequence is equal to the sum

of the two previous members (“third member rule”)
a‘n+2 :an+l +an

2. each member of the sequence divided by its

predecessor has the number ® as the result

(except for the first few, Fig. 2)

. F
lim—L =@
n—w E1

mn 2N 3R 5B 8/5 13/8 2113

Figure 2 - Initial oscillation of the Fibonacci sequence

The Fibonacci sequence is created by assigning values
from a set of numbers Fo{12358132134, .) to a set of
natural numbers N={l2345.) T W ITdl K the members of
this sequence of numoers with a =1, 4,=1 a,=2, a,=3, a,=5, ¢, =8,
..., we have associated the natural numbers with the
values of the Fibonacci sequence of numbers (Table 1).

Table 1: Formation of a Fibonacci sequence of numbers

NI 2 3 4 5 6 7 8 9
! ! l 1 i l 1 ! 1
Food 1 2 3 5 8 13 21 34
a=1 a,=1 a,=2 qa,=3 a,=5 a,=8 a,=13 a,=21 qa,=34

The number @ and the golden ratio are deeply
rooted in the human body, its structure and
function and, in fact, represent a fundamental
natural constant. Aleksey Stakhov says that the
golden section “was raised in ancient Greece to
the level of aesthetic canon and main constant of
the universe” (Stakhov, 2012). Its fundamentality
is reflected in the structure of the living world
(man, animals and plants). It represents a
systematic characteristic of living systems in
nature, as a general principle of optimisation and
symmetry, and determines the states of systems
and the formation of patterns according to which
these systems behave. Stewart says, "By using
mathematics to organize and systematize our
ideas about patterns, we have discovered a great
secret: nature’s patterns are not just there to

be admired, they are vital clues to the rules that
govern natural processes” (Kata, 2012).

Therefore, it is extremely important in
experimental research to consider the appearance
of the number @ in the relationships between the
organs of our body and in the physical quantities
that characterise the functions of our body.In 1854,
Zeising, based on an analysis of the human body
conducted on classical paintings and sculptures,
concluded that the golden ratio is present in nature

as a fundamental law of harmony. He advocated the
thesis of the universal law of harmony and beauty

in the Cosmos, which gained all its full meaning

in the human body. He published a theory of the
proportionality of the human body based on the number
®.

The human body is divided into 4 main areas:
1. from the scalp to the shoulders,

2. from the shoulder to the navel,

3. from the navel to the knee,

4. from the knee to the foot.

Furthermore, each of these areas is divided into 5
segments in the relationships which contains the
number ®. In his considerations Zeising takes the navel
as a point of reference and measures the body parts

in relation to that point. The numbers represented in
the measures of the human body are members of the
Fibonacci sequence of numbers.

Later, other measurements of the human body
proportions were performed, confirming the results
obtained by Zeising (Devis, 1979; Altevorg 2020).
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Figure 3 - Zeising's considerations of morphometric characteristics of the human body (taken from Radjukevich, 2014)

AIM METHODS

In our study, we used a methodology that has its
roots in Zeising theory: by measuring precisely
defined parts of the human body and determining
the interrelationships of the obtained values, we
showed that the human body is built so that one of
the main constants of its structure is the number
®. Using this methodology, in order to show the
harmonious structure of the human body, with a
clearly defined pattern, which is manifested through
a fundamental constant, we measured the height

of the body (H), the distance from the navel to the
sole (h), arm length (m + n), forearm length (k +

1), the distance from the elbow to the wrist (k), the
distance of the navel from the sole (a), the distance
of the scalp from the navel (b), the distance of the
scalp from the tip of the middle finger of the hand

b down the body (c), the distance of the sole from the
tip of the middle finger of the hand lowered down
the body (d), the length of the part of the hand from
the elbow to the beginning of the hand (k), the length
of the hand (1), the distance of the tip of the middle
finger of the hand extended down the body from the
elbow (m), elbow (n), the distance of the scalp from
the midline of the shoulder (p), the length of the
head (g), the width of the shoulder (r) (Fig. 4). Each
measurement was performed three times and the

; mean value was taken and entered into the table

¢ (Table 2). After that, the appropriate ratios of the
measured dimension were determined:

To show, by direct measurement of some body parts’
lengths and the distances between individual points
on the body of the subjects (100 students) as per
Hajdukovic, that the human body is based on the
mathematical law of the golden ratio and that the
body's interaction with the environment can change
the dimensions of body parts and their ratios from the
golden ratio, but that these deviations are also within
the acceptable limits of 5%.

d Hm+nk+lacmkbrﬂ

hk+l k bdnlrg g

/ We further determined the mean values of the
obtained ratios as well as the mean values of the
body proportions of each subject. In this manner,
we can observe the deviation of the ratio pertaining
to the measured body parts of each individual from

Figure 4 - Body distances measured in subjects (drawing: the golden ratio, as well as the comparison of the
Anando Adzemi, ALAMA, Prizren) obtained ratios in individual subjects.
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RESULTS

71. 169.0 106.0 1.59

The study was conducted on 100 students of the 92. 173.0 105.0 1.65
Medical Eaculty in Sarajgvo and the measurements 93, 178.0 1100 162
were mainly performed in the Laboratory for
Medical Physics and Biophysics. The respondents 94. 175.0 106.5 1.64
were from Bosnia and Herzegovina and the 95. 161.5 100.5 1.61
surrounding)countries (Serbia, Croatia, Kosovo and 96. 160.0 985 1.62
Montenegro), aged 19-21 years.
By measuring the height of the body (H) and the o7 197.0 120.0 1.64
distance from the navel to the sole (h), we obtained 98. 185.0 115.5 1.60
the following results (Table 1): 99. 188.5 116.0 1.63

100. 184.0 1145 1.61
- H/h ratio ranges from 1.59 to 1.73, with a Mean value 163
maximum deviation of 6.8% from the golden ratio :
and the number @.
- The mean value of the H/h ratio is 1.63, which is The ratio 7 values are in the range of 1.21 and 1.68, and
a deviation of only 0.6% from the golden ratio. the mean value is 1.46.
In further measurements, we observed and The ratio; limits are 1.42 and 1.90, with a mean value
measured the ratios of the arm and forearm of 1.64. |
length ™" and the ratio of the forearm length and The ratio< ranges from 1.60 to 2.18, with a mean value
the distance from the elbow to the wrist £, of 1.88. .
Let us discuss the results of the measurements, The ratio limits s are 1.83 and 2.50, and its mean value
shown in Table 2. is 2.01.

- The ratio “** ranges from 1.60 to 1.69, with a mean
value of 1.61. The obtained value is extremely close Table 2: Results of measuring the length of the arm L,
to the number ®, with a deviation of only 0.6% forearm [ and the distance from the elbow to the wrist [, and

_The ratio % values range from 1.58 to 1.75, presentation of the L/l and l/l, ratios.
with a mean value of 1.64, which is a deviation

of 1.2% from the number ©. Table 3 shows Subjects
the measurement results and the calculated

proportions of the corresponding body parts.

m+n k+l « m+n k+!
fem) (cm)  lemj m k

52.0 364 209 1.62 1.74

1.
The values of the ratio 5(Fig. 4) in individual subjects 2 68.0 425 285 160 1.67
range from 1.38 to 1.60, with a mean value of 1.54. a 8 46.7 278 1460 148
The ratio ¢ has the range of values from 1.38 and 4 705 438 265 161 1.65
1.79, with a mean value of 1.63. 5 750  4e8 285 1.60 1.64
4. &£56.5 41.4 25.0 1.81 1.5
, , 7. 77.0 475 29.0 1.62 1.64

Table 1: The results of measuring the height H and the

distance from the navel to the sole h, and the H/h ratio 8. 71.5 A8 2740 1.61 1.54
Subjects H (cm) h {cm) H i 749 6.5 285 .61 .63
- 10. 78.0 48.5 30.0 1.61 1.62
1. 146.2 86.5 1.69 91 £3.5 3Ws 220 1.9 1.75
2. 172.0 106.5 1.62 92 77.5 £7.0 300 1.65 1.7
3. 170.0 105.0 1.62 3. 75.5 465 290 1.62 1.60
4. 1895 1095 173 24, 69.0 425 246.0 1.62 1.63
5. 1810 1120 162 95, 4.0 460 275 1.6 1.67
26, a1 375 21.8 1.63 1.74
6 180.0 106.0 170 97. 785 48.5 305 1.62 1.59
7. 181.5 107.5 1.69 D8, 795 &9.0 310 1.62 1.E8
8. 167.0 102.0 1.64 79, a7.0 410 260  1.63 1.58
9. 179.0 111.0 1.61 100. 77.0 470 295 1.64 1.59
10. 176.0 108.0 1.63 V:lal.;aﬂns 1.67 1.64
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Table 3: Presentation of the corresponding proportions of body parts

Subjects alb oid T kL bi'r g m/o Mean value
1. 1.54 1.4L 1.41 1.38 1.43 1.7E 1.8&4 1.5L
2. 1.54 1.66 1.40 1.53 1.77 1.61 1.83 1.55
1 1.&0 1.50 1.32 1,44 1.0 1.6E 1.87 1.54
&, 1.49 1.73 1.4d 1.24 1.77 2.00 2.a0 1.65
L 1.54 1.42 1.64 1.30 1.432 200 1.40 1.54
&, 1.49 1.72 1.40 1.21 1.77 1.20 2.30 1.47
1 1.53 1.65 1.34 1.41 1.75 1.85 2.05 1.50
o 1.40 1.5% .54 1.37 1.5d 20D .05 1.40
7. 1.50 1.4 1.37 1.248 1.73 1.90 2.28 1.50
10. 1.52 1.7% 1.35 1.52 1.51 213 226 1.67
1. 1.41 1.06 1.34 1.53 1.5 1.65 1.95 1.06
2. 1.14 1.51 1.47 1.&0 1.1 1.20 2.01 1.45
b 1.49 1.72 1.2 1.23 1.77 1.82 227 1.560
L, 1.44 1.48 1.28 1.54 1.72 1.90 1.95 1.08
95, 1.513 1.44 1.40 1.62 1.74 1.60 1.93 1.55
6. 1.59 1.50 1.32 1.4 1.74 1.65 1.87 1.54
I7. 1.54 1.4L 1.34 1.28 1.41 1.7E 1.97 1.52
JH. 1.45 1.3@ 1.37 1.E0 1.5d 200k 2.0%9 1.5%9
P9 1.52 1.75 1.3% 1.65 1.53 21 217 1.67

10ad. 1.55 1.73 1.30 1.B2 1.41 1.9E 212 1.43
Mean 1.54 1.63 1.41 1.44 1.64 1.86 2.01 — k5%
value ¥

1.61

DISCUSSIUN the mean value is 1.61. Here, too, the deviation from

the golden ratio is 0.6%.The ratio of the distance

The study results show that the calculated proportions between the navel-sole a and the navel-scalp b is in
of the respondents’ body parts have very small deviation the interval of 1.38 and 1.60, with a mean value of
from the number @ or we can conclude that they are 1.54.

within the golden ratio.
The deviation from the golden ratio is 4.9%.The

The ratio of body height and distance between the navel ratio of the distance of the scalp from the tip of the
and the sole 5 ranges from 1.59 and 1.73, with a mean middle finger of the hand lowered down the body (c)
value of 1.63. The deviation of the mean value of ® =1.62 and the distance of the So[e_t]p of the middle finger
is only 0.6%, which absolutely proves the assumption of the hand lowered down the body (d) is in the

that H and h are within the golden ratio.The ratios of arm range of 1.38 and 1.79, and the mean value is 1.63.
and forearm length are in the range of 1.60 and 1.69, and So, the deviation from the ideal proportions is 0.6%.
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Analysing all other calculated ratios #°7°7¢’¢
(Table 3), we notice that they oscillate around the
ideal value of 1.62. The largest deviations (13%)
occur in the ratio of arm and forearm length ™.
and the ratio of forearm length and head height

4. The reason lies in the fact that external forces
acting on the arm, which are different in individual
respondents (depending on their activity), affect
this ratio.

The mean values of individual ratios for all 100
subjects are 1.59 (deviation from the golden

ratio is 1.9%), and the mean values of all ratios
calculated for each subject range from 1.52 to
1.67, with a mean value of 1.61 (deviation from the
golden ratio is 0.6%). The obtained results agree,
within the limits of acceptable deviations, with the
results of other authors (Davis, 1979; Persaud-
Sharma, 2015; Narasimha-Shenoi, 2012).

In the literature, it can be found that the
magnitudes of the distance of the navel from the
knee and the distance of the sole from the knee
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ISTRAZIVANJE MORFOMETRIJSKIH KARAKTERISTIKA STUDENTSKE POPULACIJE: PRISTUP KROZ ZLATNI REZ

Struktura i funkcija ljudskog tijela utemeljene su na matematickom zakonu zlatnog reza koji iskazuje omjer
cjeline i njenih dijelova koji su u proporciji “zlatnih brojeva” 1,618; 0,618; 0,382 ili koji tvore Fibonaccijev niz
brojeva. Covjek se tokom zivota prilagodava vanjskim uvjetima, interaguje sa okolinom i prilagodava se okolini
usljed ¢ega dolazi i do promjene u medusobnim odnosima dijelova tijela. Na promjene razli¢itih faktora vanjske
sredine organizam odgovara adekvatnom reakcijom. Granice osciliranja reakcije organizma na faktore vanjske
sredine nazivamo "geneti¢ka norma reakcije" (Schmalhausen). Medutim, kod zdravih ljudi to osciliranje ne prelazi
5% (izuzetno, pri ekstremnim uvjetima okolisa do 10%), $to je, za medicinu, sasvim prihvatljivo. Istrazivanja su
provedena na studentskoj populaciji starosti 19-21 godine iz Bosne i Hercegovine i zemalja okruzenja (Srbija,
Hrvatska, Kosovo i Crna Gora). Rezultati su pokazali da interakcija tijela (koja su, uglavnom, imala sli¢ne uvjete
vanjskog okruzenja) sa okolinom dovodi do osciliranja omjera i njihovog odstupanja od zlatnog reza, ali u
ocekivanim, za medicinu prihvatljivim, granicama od 5%.

Kljucne rijeci: ljudsko tijelo, zlatni rez, broj ® , simetrija, harmonija
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VERBAL FEEDBACH PATTERNS
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Slovakia

ABSTRACT

The aim of the study was to evaluate the influence of the Mastery Approach to Coaching on changes in coaches’
verbal feedback patterns. The research was applied on 10 coaches of team sports. Experimental data on the
level of coaches’ verbal feedback were gained using audio-visual recording that preceded the description

and coding of verbal statements. Verbal feedback frequencies and interaction patterns were computed by

DAT software. Coaches of experimental and control groups most frequently applied instruction, praise, and
encouragement in verbal feedback and, less frequently, punishment and criticism. After the intervention period,
coaches of the experimental group increased the frequency of instruction, praise and encouragement and
decreased the frequency of punishment, compared to input values. Coaches of the experimental group to whom
MAC intervention programme was applied, significantly increased the frequency of positive feedback patterns
(p = 0.043) and significantly decreased the frequency of negative feedback patterns (p = 0.043). Moreover,
considering output measures, coaches of the experimental group showed a higher frequency of positive verbal
feedback and significantly (p = 0.009) lower frequency of negative verbal feedback, compared to coaches of the
control group.

Keywords: MAC, positive feedback patterns, negative feedback patterns, DAT

INTRODUCTIUN Smith and Smoll (2009) recommend applying the

“sandwich” method of feedback application consisting
of: a) compliment, b) future-oriented performance

erbal feedback is one of the most vital instruction, ¢) encouragement. This feedback method,
Vfunctions in coaches’ communication two positive utterances with instruction, helps coaches

discourse (Rink, 2002). Moreover, if it is applied to positively motivate players for better performance.
appropriately, the level of new skills acquisition On the other hand, coaches try not to use negative
significantly increases (Schmidt & Lee, 2005). motivation to failure and disapproval. Torregrosa et al.
Coaches apply feedback as a tool for correcting (2008) point to the significance of a relationship between
mistakes, encouragement after good performance the manner in which players perceive coach behaviour
and as players' motivation for endurance and as well as coach feedback and the motivational climate
improving in overcoming obstacles and difficulties created by the coach. Coaches’ communication styles
(Coker et al., 2006; Smith & Smoll, 2006). Research have the most significant influence on the development
studies of Rink (2002), Holst and Anderson (1992), of appropriate motivational climate. Smith et al. (1995)
Margill (2001) and Graham (1992) agree on various and Newton et al. (2000) define two basic dimensions of
feedback classifications from evaluative and motivational climate: ego and mastery. Mastery climate
corrective feedback, through general and specific, relates to the environment where coaches communicate
up to positive and negative feedback. emphasis on maximal effort, mutual support and
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cooperation as well as the importance of the players’
role in a team. Treasure and Roberts (1998), White et al.
(2004), as well as Carpenter and Morgan (1999) agree
that coaches’ orientation on performance and effort and,
simultaneously, their compatible perception of mastery
climate in a team relates to adaptive motivational
responses, i.e., increase of players’ effort, endurance
and determination. On the other hand, an ego-oriented
coach creates motivational climate that focuses on the
results. The main problem of this approach resulted in
maladaptive reactions of players like the lower level

of effort, lack of endurance and a low level of players’
encouragement. If coaches want to deeply understand
the issue of positive and negative motivational climate
creation, especially in youth sport, they should learn

to recognise various kinds and aims of feedback in
their communication style. Furthermore, it is also
important to have conformity between the players’
perception and preference of various feedback patterns
(Stein et al., 2012). Educational programmes should

be help assistants for coaches in the process of their
personal development. Moreover, these programmes
help coaches to recognise players’ preferences in the
issue of positive and negative feedback and connect
those preferences with the individual style of feedback
verbalisation as well as demonstration (Stein et al.
2012). The importance of educational programmes
developed for coaches is not only visible in behavioural
effects reflected on communication style changes and
changes in coaches’ feedback patterns. A variety of
research studies, Alonso et al. (1995), Barnett et al.
(1992), Smith et al. (2007), Smoll et al. (1993), Smoll

et al. (2007), Theeboom et al. (1995), and the research
studies of other authors revealed a positive influence
of coaches’ changed communication patterns on
psychosocial variables like developing mastery climate,
anxiety reduction, increasing self-esteem, experiencing
greater sports flow as well as decreasing the frequency
of dropping out, especially in the youth period.
Nevertheless, the crucial step for coaches is not only to
understand what kind of effective feedback patterns to
use or how to use them, but also to recognise their own
communication patterns and change them appropriately
if they are not effective.

METHODS

The aim of the paper is to evaluate the influence of
the Mastery Approach to Coaching on coaches’ verbal
feedback patterns.

The research was applied on experimental and control
research groups. The experimental group consisted
of 5 team sports coaches (soccer, hockey, volleyball,

handball) whose average age was 35.4 (£ 7.17) years and

82 players with the average age of 11.9 (+ 1.51) years.
The control group consisted of 5 team sports coaches

(basketball, soccer, hockey) whose average age was 38.4

(£ 7.23) years and 79 players with the average age of
11.4 (+ 0.99) years.
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From the organisational aspect, the research was
divided into three main periods. Before and after
the implementation of the intervention programme,
coaches’ communication was diagnosed. During
those two testing periods, we managed audio

and video recordings of 10 training units and 10
matches (5 training units and 5 matches before
and after the intervention). Intervention was
applied on five coaches of the experimental group
during a 12-week period. As an intervention, the
instructional programme MAC (Smith & Smoll,
2009) was used, consisting of a DVD and a manual.
The coaches who were in the experimental group
were acquainted with the approach on how to
learn and implement effective communication
principles described in the MAC programme.
Video recordings enable coaches to understand
how those learnt principles appropriately apply to
praxis (model situations).

Trained coaches then implement those

principles to the training process through their
communication discourse in interaction with
players during a 12-week period. To enhance the
effectivity of the intervention programme, coaches
were asked to briefly check all main principles
before each match and training unit and to fill

in the self-monitored form after each match

and training unit to see their own progress and
concentrate on their communication.

Coach’s verbal discourse was diagnosed by audio-
visual recording of communication between the
coach and players. Audio-visual recording was
created using a combination of a DVD camera

and a Dictaphone with a microphone to catch

the continuum of communication most precisely
(Slancova & Slancova, 2014). Verbal statements

of the coach were transcribed and specified per
coding scheme that was modified to four of the
most frequently communicated statements in
feedback (IN —instruction, PN - punishment, PR -
praise, EN - encouragement). Coaches’ feedback
patterns were identified using software Discussion
Analysis Tool - DAT (Jeong, 2009).

The software enables to measure the frequency of
various verbal statement combinations and search
for specific feedback patterns. The significance

of differences in the verbal statement feedback
between input and output measurements was
calculated using a Wilcoxon test, a non-parametric
test for dependent research groups, and Mann-
Whitney U test for independent research groups.
The significance of differences was evaluated

on the level of significance p < 0.05. Practical
significance was evaluated based on Pearson’s
correlation coefficient r. The range of influence

of the monitored factor was evaluated according
to Cohen (1988): r < 0.1 (small), 0.3 <r<0.5
(medium), r = 0.5 (high).
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RESULTS

The analysis of verbal statement frequencies in
coaches’ feedback

The first part of the analysis is focused on the
comparison of input and output frequency values of
the four main verbal statements communicated by
coaches of the experimental group.

Input EG Output EG

Verbal statements were communicated
independently (i.e., one instruction IN or one praise
PR+) or in chained patterns (i.e., feedback pattern
PR+—IN = praise followed by instruction).

After the intervention period, changes in
frequencies of verbal statements applied in
feedback where observed in the experimental group
(see Figure 1 - left diagram).

Input CG

Qutput CG

Figure 1 - Coaches communication flow diagrams of verbal statements during feedback application in control and
experimental groups (input - output)

Note: IN — instruction; PR+ - praise; EN+ - encouragement; PU- - punishment/criticism; example: out of 2329
instructions (IN) given by the coach, 1022 instructions occurred in chain sequence with other statements spoken
by the same coach (in 65%, the first instruction was followed by the next instruction — IN or in 14%, the instruction

was followed by praise PR+, etc.).

Comparing input and output values, we found out
that the frequency of instruction, encouragement and
praise increased in all three monitored areas (total
number of statements, the number of independent
statements and the number of statements occurring
in chained patterns) as follows: IN total +781 (27.70%),
IN independent +163 (11.09%), IN chained +328
(24.30%); PR+ total +122 (10.33%), PR+ independent
+83 (14.26%), PR+ chained +205 (30.06%); EN+ total
+1009 (49.10%), EN+ independent +214 (28.12%),
EN+ chained +795 (61.44%). On the other hand, the
frequency of punishment and criticism decreased

as follows: PU- total -506 (84.05%), PU- independent
-26 (80.25%), PU- chained -246 (88.49%). Similar
changes were found in the control group. Increased
frequencies of instruction, encouragement as well as

praise and decreased frequency of punishment and
criticism in coaches’ feedback were monitored (see
Figure 1 - right diagram): IN total +150 (8.56%), IN
independent +84 (8.24%), IN chained +240 (12.14%);
PR+ total +27 (3.23%), PR+ independent +75 (18.52%),
PR+ chained +102 (20.16%); EN+ total +522 (31.99%),
EN+ independent +170 (27.2%), EN+ chained +352
(34.96%) and PU- total -88 (24.24%), PU- independent
-52 (23.01%), PU- chained -36 (26.27%).

The analysis of positive and negative verbal statement
interactions in coaches’ feedback

In the second part of the analysis, we focused in more

detail on the chained verbal statements that make
various feedback interactions or patterns.
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Considering the principle of combinatorics, the DAT
software computed 16 possible combinations of verbal
statement interactions that occurred in the coaches’
communication discourse. Regarding the character of

verbal statements, we divided them into 9 combinations

of positive patterns (i.e., IN/IN — instruction followed by
instruction) and 7 combinations of negative statements (i.e.,
PU-/IN = instruction followed by criticism or punishment).

Table 1: Comparison of positive feedback pattern frequencies

Verbal Feedback EG CG EG CG
Statement Code Pattern Input Input Output Qutput

PR+ — PR+ 227 242 383 291

Praise PR+ PR+ — EN+ 82 54 107 28

PR+ — IN 162 105 193 113

IN — PR+ 133 87 141 82

Instruction IN IN — EM+ 80 B4 138 87

IN —» IN bbb 411 10Bé 524

EM+ —s IN+ 121 146 298 167

Encouragement EN+ EN+ — PR+ 42 53 50 44

EN+ — EN+ 328 435 245 785

Note: IN — instruction; PR+- praise; EN+- encouragement;

Comparing input and output values (see Table 1),
coaches of the experimental group increased the
frequency of all positive feedback patterns, whether
they were initiated by instruction (IN/PR+ = 5.67%;
IN/IN = 38.67%; IN/EN+ = 42.03%), praise (PR+/IN
=16.06%; PR+/PR+ = 40.73%; PR+/EN+ = 23.36%)

or encouragement (EN+/IN = 59.40%; EN+/PR+ =
15.38%; EN+/EN+ = 65.29%). Statistical analysis
showed the significance of differences between input
and output data in four out of nine observed positive
feedback patterns IN/IN, IN/EN+, EN+/IN and EN+/
EN+ (p = 0.043). Similarly, coaches of the control group
increased the frequency of positive feedback patterns
that were initiated by instruction (IN/IN = 21.56%; IN/
EN+ = 3.45%), praise (PR+/IN = 7.08%; PR+/PR+ =
16.84%; PR+/EN+ = 44.90%) and encouragement (EN+/
IN=12.57%; EN+/EN+ = 44.59%). However, a decrease
of some patterns was also found as follows: IN/PR+

Table 2: Comparison of negative

EG - experimental group; CG — control group

(5.75%) and EN+/PR+ (16.98%). On the other hand,

the analysis showed the tendency of coaches in the
experimental group to reduce the frequency of negative
feedback patterns not only when the feedback was
initiated by criticism or punishment (PU-/PR+ = 100%;
PU-/IN = 89.25%; PU-/PU- = 85.33%; PU-/EN+ = 100%).
The decrease was also obvious in situations where
criticism followed instruction, praise or encouragement
(IN/PU- = 93.38%; PR/PU- = 80%; EN+/PU- = 87.5%).
The significance of decrease was also confirmed by
statistical analysis in three out of seven monitored
negative feedback patterns IN/PU-, PU-/IN a PU-/PU-
(p = 0.043). Coaches of the control group also applied
less frequency of negative feedback patterns in both
directions (PU-/PR = 75%; PU-/IN = 32.47%; PU-/PU-
12.5%; TR-/PV+ = 25%; IN/PU- = 34.43%; EN+/PU- =
57.14%). The increase of frequency was observed in
one pattern PR/PU- (25%).

feedback pattern frequencies

Verbal Feedhack EG CcG EG CG
Statement Code Pattern Input Input Output Output
Praise PR+ PR+ — PU- 10 3 1 9
Instruction IN IN — PU- EN+ — 136 61 9 40
Encouragement EN+ PU- B 21 2 4
PU- — PR+ 5 4 0

. PU-— IN 186 77 20 52
Punishment PU- PU- — EN+ 11 8 0 5
PU- — PU- 75 48 11 42

Note: IN — instruction; PU- — punishment; PR+- praise; EN+- encouragement
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The overall analysis of coaches’ positive and negative The total frequency of positive feedback was
feedback analysed by summing up 9 possible combinations

of positive patterns. The same process was applied
The third part of the analysis is focused on the analysing the total frequency of negative feedback
comparison of input and output frequencies of by summing up 7 possible combinations of negative
positive and negative feedback (see Table 3). patterns.

Table 3: Statistical comparison of inter-group differences between input and output positive/negative feedback patterns of
control and experimental groups

Control group Experimental group
'"PpF';‘t Ouptgm Input NP Output NP '”If;t 0“;2“ Input NP Output NP
freq. 1617 2191 222 154 1849 3333 431 43
Z -0.674 -1.084 -2.023 -2.023
p 0.500 0.279 0.043" 0.043"
r 0.213 0.343t 0.640¢% 0.640%

Note: freq. — frequencies; Z - testing criterion; p — p value of the Wilcoxon test (p < 0.05); r — effect size (0.1 — small;
0.31 — medium; 0.5% - large); PP - positive feedback patterns; NP — negative feedback patterns

The coaches who were influenced by the intervention Inter-group comparison of input values (see Table
programme significantly (p = 0.043) increased the 4) revealed that coaches of the experimental group
frequency of positive feedback (+1484 feedback applied positive feedback patterns more frequently,
patterns, 44.52%) and significantly (p = 0.043) compared to coaches of the control group (232 positive
decreased the frequency of negative feedback (-388 patterns, 12.55%). On the other hand, inter-group
feedback patterns, 90.02%). A large effect size of analysis of differences in negative feedback patterns
the monitored factor (period of the intervention showed that coaches of the experimental group
programme) was found in both positive (r = 0.640) communicate more frequently in the form of negative
and negative (r = 0.640) pattern changes. The same feedback in social interaction with players than
tendency was found in the control group where coaches in the control group (209 negative patterns,
coaches also increased the frequency of positive 48.49%). After the intervention period, coaches of the
feedback (+574 feedback patterns, 26,20%) and experimental group applied positive feedback patterns
decreased the frequency of negative feedback (-68 more frequently than coaches in the control group
feedback patterns, 30,63%) in social interaction with (1142 positive patterns, 34.26%). Moreover, coaches
players. Statistical analysis did not confirm the in the experimental group communicated negative
significance of changes. feedback patterns less frequently than coaches in the
A medium effect size of the monitored factor was control group (111 negative patterns, 72.07%), which is
found in negative pattern changes (r = 0.343). contrary to the results of input measures.

Table 4: Statistical comparison of inter-group input and output differences of positive/negative feedback patterns in control
and experimental groups

Positive feedhack patterns Negative feedback patterns
Input Qutput Input Output
CG EG CG EG CG EG CG EG
freg. 1617 1849 2191 3333 222 431 154 43
U 12 b 3 0
p 0917 0.175 0.047* 0.009*
r 0.023 0.304t 0.444F 0.586%

Note: freq. — frequencies; U — testing criterion; p — p value of the Mann-Whitney U test (p < 0.05); r — effect size (0.1
—small; 0.3t — medium; 0.5% - high); CG - control group; EG — experimental group
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Statistical analysis showed significant difference of
negative feedback pattern frequencies in input and
output measures between the control and experimental
group (p = 0.047, p = 0.009). Moreover, the analysis
showed large effect size in output differences and
medium effect size in input differences of negative
feedback patterns.

DISCUSSION AND CONCLUSION

The results of our study showed that coaches of the
experimental group significantly increased the frequency
of positive verbal feedback and significantly decreased
the frequency of negative verbal feedback after the
intervention period. Kravig (2003) points out that athletes
prefer coaches who communicate more frequently using
various variations of instruction, encouragement, and
praise. Research studies of Boixadds and Cruz (1999) and
Cruz et al. (2010) confirmed that coaches of experimental
groups increased the frequency of encouragement

and instruction from 3% up to 25% and decreased the
frequency of criticism and punishment from 1% up to
17% after the implementation of intervention. Other
research studies of Barnet et al. (1992) and Kravig (2003)
indicate that, regardless of the type of sport or gender,
players prefer coaches who establish their priority to
continually support athletes and give them appropriate
instruction. At the same time, coaches try to avoid using
negative verbal and nonverbal answers and reactions.

A positive reaction of the coach on good performance
and effort as well as quality of instruction that helps
players to correct mistakes maximise the potential to
create positive sports experiences, especially in players
with lower self-esteem (Kravig, 2003). Interesting results
are found in studies which showed that the perception
level of mastery climate was on the highest point when
players perceived higher frequency of positive and
formative verbal feedback (praise, encouragement and
technical or tactical instruction after a mistake) (Stein

et al., 2012). One of the most important positive results
of intervention is seen in the significant decrease of
negative verbal formulations in the form of criticism

and punishment. The results presented by Schempp

et al. (2004) showed a lower frequency of negative
feedback communicated by coaches which corresponds
with our results. Foreign research studies emphasise
that players, who perceive aggressive behaviour of
coaches, evaluate the communication with coaches as
negative. Moreover, it was reflected on the decrease in
the percentage of success for won matches and lower
team cohesion (Kassing & Infante, 2009). Coaches

of the control group also increased the frequency of
positive feedback and decreased the frequency of

the negative one; however, these changes were not
significant. Furthermore, significant differences after

the intervention period were found in both positive and
negative feedback patterns in favour of the experimental
group. It seems that coaches of both groups applied
positive feedback patterns in various variations to the
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entire team or individually. Cumming et al. (2007)
point to the fact that players do not perceive the
manner in which a coach communicates with other
players in the team to a large extent. However,
players limit their evaluation of motivational climate
on individual feedback which is communicated by
the coach. This is the main reason why individual
perception of the coach’s communication (mainly
individual feedback) is an important factor related
to the level of players’ motivational climate
perception (Duda, 2001). A higher frequency of the
applied positive patterns which are combined with
motivational statements and instruction reflects
the coach’'s intention to direct the awareness

and concentration of the players. It helped

players cope appropriately and effectively with
problem situations (Bortoli et al., 2010). Frequent
communication of instruction in the coach feedback
confirms the statement that a coach plays an
important role of a facilitator in the process

of acquiring new skills and players’ continual
improvement (Coker et al., 2006). One of the limits of
the research is lack of nonverbal feedback analysis
of coaches as well as meta language analysis.
Another question should be raised considering
verbal and nonverbal feedback of the coach and
gender or different age aspects. Coatsworth and
Conroy (2006) explain the importance of age

which should significantly influence the results of
intervention focused on making feedback more
effective. Moreover, they point to greater effectivity
of interventions in younger players (11 years old
and younger) than in older ones (12 years old and
older). Younger players are less cognitively mature,
and their thinking is much more specific. They cling
to coaches and parents’ direct feedback, praise,
attention, and encouragement (Harter, 1999; Horn
& Weiss, 1991). Older players perceive parents

and coaches’ feedback as less important than the
evaluation of their competencies by teammates
(Horn & Weiss, 1991). On the other hand, players

in the adolescent period acquire abstract and
cognitive skills, individualise personal performance
standards and modify them according to the
self-evaluation of their own performance. In other
words, they pride themselves on self-evaluation
rather than on external feedback (Horn & Harris,
2002). One of the inevitable assumptions for positive
influence of educational programmes is voluntary
and active participation of coaches in the process
of acquiring new communication principles and
changing ineffective communication patterns (Cruz
et al,, 2010). Regarding the significance of changes
under the influence of intervention, we can point out
that coaches of the experimental group actively and
concentratedly participated in the implementation
process of communication principles described

in the MAC programme (Sousa et al., 2008). The
intervention programme positively influenced the
monitored feedback patterns of coaches; moreover,
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it also showed a protective effect. We found a radical
decrease of criticism and punishment in coaches

of the experimental group even though they were
under the influence of emotionally strained situations,
especially during matches. During the intervention
period, we focused our attention on the individual
approach to each coach in the experimental group.

It helped us to evaluate more effectively the level of
feedback patterns, mutual searching for appropriate
communication patterns and areas to improve. The
effectivity of such an approach is also confirmed by
Cruz et al. (2010) who emphasise the need for an
individual approach to coaches during application of
the intervention programme. The individual approach
has ultimately more effective influences on behavioural
variables because coaches can set their own goals

and priorities for improvement as well as analyse the
areas of improvement. Considering the analysis results,
the positive influence of the educational programme
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UTICAJ PRISTUPA SAVLADAVANJA TRENAZNOG PROCESA NA OBRASCE DAVANJA VERBALNIH POVRATNIH
INFORMACIJA TRENERA

Cilj ove studije je procijeniti uticaj pristupa savladavanja trenaznog procesa (engl. MAC - Mastery Approach

to Coaching) na promjene u obrascima davanja verbalnih povratnih informacija trenera. Istrazivanje je
primijenjeno na 10 trenera timskih sportova. Eksperimentalni podaci o nivou verbalnih povratnih informacija
trenera su dobiveni koristenjem audio-vizuelnog snimanja koje je prethodilo opisivanju i kodiranju verbalnih
izjava. Ucestalost verbalnih povratnih informacija i obrasci interakcije su izracunati putem DAT softvera.
Treneri eksperimentalne i kontrolne grupe su najcesce koristili upute, pohvale i ohrabrivanje tokom davanja
verbalnih povratnih informacija, a rjede su upotrebljavali kaznu i kritiku. Nakon perioda intervencije, treneri
eksperimentalne grupe su povecali uCestalost davanja uputa, pohvala i ohrabrivanja te smanjili ucestalost
kaznjavanja, a u poredenju sa ulaznim vrijednostima. Treneri eksperimentalne grupe koji su primjenjivali MAC
program intervencije su znacajno povecali uCestalost obrazaca davanja pozitivnih povratnih informacija (p =
0,043) te znacajno smanijili uestalost obrazaca davanja negativnih povratnih informacija (p = 0,043). Nadalje,
s obzirom naizlazna mjerenja, treneri eksperimentalne grupe su pokazali ve¢u uCestalost davanja pozitivnih
verbalnih povratnih informacija i znacajno (p = 0,009) smanijili u¢estalost davanja negativnih verbalnih povratnih
informacija, a u poredenju sa trenerima kontrolne grupe.

Kljucne rijeci: MAC, obrasci davanja pozitivnih povratnih informacija, obrasci davanja negativnih povratnih
informacija, DAT
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