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Dear Readers,

In recent years, the Montenegrin Journal of Sports Science
and Medicine has shown important advances in both the
content and quality of its published articles, and the volume
of submissions has increased substantially. Since the end of
2013, over 100 manuscripts have been processed (peer- and
editorial-reviewed, and accepted or rejected). Now indexed
in eight databases, Montenegrin Journal of Sports Science
and Medicine has earned recognition as one of Montenegrin
leading scientific journals in the area of sports science and
medicine. This is reflected in its MR4 status, as recognized
by the University of Montenegro, the Department speciali-
zed for the classification of scientific publications. Additio-
nally, Montenegrin Journal of Sports Science and Medicine
has earned a current score of ICV 5.02, as reported in the IC
Journals Master List 2012. As a consequence of these
accomplishments, on behalf of our authors, journal board
members and anonymous reviewers, all of people who have
volunteered to contribute to the success of the journal, I
have a pleasure to invite additional members to join us in an
effort to make the Montenegrin Journal of Sports Science
and Medicine widely recognized international publication.

In January 2014, the Montenegrin Journal of Sports Science
and Medicine’s guidelines were modified to meet the goal
of making it an international journal. Journal Management
decided that all manuscripts should comply with the APA
(American Psychological Association) guidelines for the
writing style, references, citations, and other technical de-
tails. The APA system is the most commonly used citation
and writing style in the fields of psychology, education, and
the social and behavioral sciences, and it replaces the
previously adopted. The last manuscripts were approved for
publications under the previous guidelines are available in
the Montenegrin Journal of Sports Science and Medicine,
Volume 3, Issue 1, dated March 2014. From the January 1,
2014, all authors have to prepare their manuscript according

to new guidelines and Volume 3, Issue 2, will launch a new
phase of the journal “ahead of print.”

After four successful issues of the Journal, I can freely
emphasize the compelling reasons for launching a new
open-access journal in this ever-expanding area of research
such as sports science and medicine, as well as to emphasize
our aspirations and vision for the future. I must highlight it
is more than beneficial to have a journal, which gives free
access to its contents and promotes high-quality research
and intellectual output of scientists who have limited access
to mainstream journals in the past. Hence, we aim to bridge
the gap so that authors get a wider audience for their high-
quality scientific achievements. I also believe we will be
increasing the number of high-quality original scientific
papers, review papers, editorials, short reports, peer review -
fair review, as well as invited papers and award papers, and
be able to continue functioning as an open discussion forum
on significant issues of current interest.

Lastly, I would highlight that the Montenegrin Journal of Sports
Science and Medicine’s transition period has been a cha-
llenging process, both for the community of researchers - those
who collaborate with the journal (editors and reviewers), and
for prospective authors. Hence, we also need your help in the
future and I wish to encourage more contributions from the
scientific community and industry practitioners to ensure a
continued success of the Journal. Authors, reviewers and guest
editors are always welcome. We also welcome comments and
suggestions that could improve the quality of the journal.

Thank you much for reading the Montenegrin Journal of
Sports Science and Medicine and we hope you will still find
the Journal informative enough,

Editor-in-Chief
Prof. Dusko Bjelica, PhD
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Future of Alpine Skiing Schools-gender related programs

Vjekoslav Cigrovski and Nikola Prlenda

University of Zagreb, Faculty of Kinesiology, Department of Kinesiology of Sports, Zagreb, Croatia
Ivan Radman

University of Vienna, Institute of Sport Science, Department of Exercise Physiology, Vienna, Austria

ABSTRACT

Gender differences in anthropological characteristics may influence success in adopting skiing skill if different teaching met-
hods are applied. This study aimed to determine the difference between the level of adopted skiing skill for female and male ski-be-
ginners applying 2 different teaching programs. 126 subjects (30 females; 96 males), average age 23,3+1,6 years participated in 7
days ski-school. Within the male and female group ski-teaching was carried out using 2 different methods: combination method
[CM], which implies using of snowplough and parallel ski technique, and direct method [DM], where only parallel ski technique is
used. Following the learning process, subjects were tested through 7 elements of skiing technique. For female subjects no differen-
ce between two teaching models was recorded, while CM appeared to be more efficient for males in elements traversing to the right
(p=0,03), short turn (p<0,05) and parallel turn (p=0,01). Through factor analysis 7 main components were extracted, the first
being defined as total skiing knowledge [TSK]. TSK was then compared to two programs carried out on males and females. Diffe-
rence was determined in the level of TSK for male who learned through CM in comparison to the participants who were learning
through the DM (p=0,01), while no difference in the same variable was determined for female. These findings lead to conclusion
that using CM in men achieved better results compared to the DM. For the practice, it means that it is not necessary to separate
male and female while forming ski groups for beginner skiers, since females will advance the same, regardless of the learning

method.

Key words: learning methods, beginner skiers, females, gender diferences.

Introduction

In order to enable children and young people to involve in
sports systematically in primary and secondary schools, school
sport clubs are formed. Students can choose a sport in their
schools and then become involved in trainings and competitions
of different level, from school competitions to national compe-
titions. Within every club, all activities of school sports are ca-
rried out within the extracurricular program of physical and
health culture. In every school sports club several sections are
active, and where conditions exist, it is possible to organize ski-
ing section, too. In the winter camps, both children and adoles-
cents can learn and excel their skiing. Such programs last for six
or seven days, during which students who are beginners in skiing
learn how to maneuver skies, while the others are perfecting their
skiing technique, all with the goal of controlled and safe maste-
ring of different skiing terrains'?. As instructors possibly use di-
fferent teaching methods depending on their knowledge in those
winter camps, different efficiency can be expected, depending on
teaching method used in the process®*. Nevertheless, the progress
of every skiing novice does not depend entirely on learning
program, but on the conditions for learning and on the abilities of
those who learn, too™®’. Didactic tools used in teaching, different
skiing equipment that participants own and skiing terrains on
which skiing knowledge is learnt present the conditions of the
learning process. In skiing schools organized and carried out du-
ring winter camps, three different programs are usually used,
through which ski beginners are taught. One of the teaching pro-
grams consists entirely of elements of parallel ski technique.
Such an approach teaches the skiers immediately to make parallel

Received for publication October 18, 2013

turns, so that method is called direct way of learning. The other
teaching approach uses the elements of snow plough technique as
well as the elements of parallel ski technique, and this method is
called traditional or conventional way of learning, while combi-
ning the two mentioned methods brings out the third, combina-
tion approach to passing the ski knowledge®. All three approaches
described above are set logically so that every learnt element of
ski technique represents starting position for further upgrading of
ski knowledge, and all with the goal of mastering different kind
of turns. Which of the mentioned ways to use depends on the
choice of teacher who teaches alpine skiing, but depends also on
conditions in which skiing is learnt. Besides the program through
which teacher is teaching, it is extremely important to recognize
student's possibilities and abilities, and according to that, choose
convenient ski terrain, adjust pace of teaching and use suitable
methodic training for learning of ski technique. Also, during
teaching, it is necessary to respect differences in anthropological
characteristics between boys and girls, respectfully, male and fe-
male. Namely, it is possible to expect their various reactions to
the one teaching program, and by this, in the end, different levels
of skiing knowledge acquired’. Having in mind evident differen-
ces between them, the goal of this research is set, and it is to de-
termine whether it is necessary to separate male and female stu-
dents during teaching alpine skiing.

Materials and Metods

The research included 96 male and 30 female participants,
average age 23,3+1,6 years; 22,3+0,6 years for female and
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24,5+1,1 years for male participants. All participants were prior
the investigation in detail informed of the study protocol and
had the opportunity to decide weather or not to participate.
None of the participants had previous experience of indepen-
dent learning of alpine skiing, nor attended alpine skiing school
prior to the research. Participants were randomly assigned into
two equal groups considering the number of males and females,
which were learning skiing knowledge through two different
methods. One group (consisting of 15 female and 46 male parti-
cipants) was learning alpine skiing through direct way, which
implies using only parallel ski technique. The participants of
the other group (consisting of 15 female and 50 male partici-
pants) were learning through combination method, using para-
llel as well as snow plough ski technique.

The participants of both programs had the same conditions
during learning, considering: the size of the group (10 parti-
cipants pro group), 4 hours of learning and 2 hours of training
daily, ski equipment, ski terrains, quality and education level of
the teachers and duration of the program (seven days). Each
day of skiing school, regardless of the applied learning method
(CM or DM), was unified according to period of warming up in
general (10 minutes), skiing warming up (20 minutes), time
necessary for the teacher to explain certain task, exercise or
element of ski technique (up to 3 minutes), and number of repe-
titions of specific exercises and elements of ski technique. At
the end of the program, participants were joined together into
one group and had to demonstrate seven elements of ski techni-
que, which they had been learning during seven days learning
process. On the basis of grades given by the independent exa-

miners, the level of ski knowledge for every participant was de-
termined. The evaluation was given through five-grade scale, in
which one represents the lowest, and five the highest level of
the knowledge demonstrated. The participants were evaluated
on elements of ski technique: traversing left, traversing right,
uphill turn to the left, uphill turn to the right, basic turn, parallel
turn and short turn.

To determine statistically significant difference between
two groups of participants concerning the method of learning
ski knowledge applied, one-way variance analysis (ANOVA)
was used. Eventual existence of difference was determined by
Fisher test. Obtained data was processed by factor analysis
too, with the aim of isolating components that represent ski-
ing knowledge. In order to determine statistical significance
of differences between the two learning programs applied,
considering the obtained main components of skiing know-
ledge, Student t-test was used. The level of statistical signi-
ficance (p) was considered significant if it was below or equal
to 0,05.

Results

In order to determine the difference between the two
applied programs for alpine skiing learning with male and fe-
male participants in this research, means and standard deviati-
ons of grades given for demonstration of ski technique elements
were first calculated.

TABLE 1
BASIC DESCRIPTIVE STATISTIC PARAMETERS GRADES FOR SKI TECHNIQUE ELEMENTS FOR FEMALE AND
MALE PARTICIPANTS APPLYING THE TWO LEARNING PROGRAMS AND RESULTS OF THE ONE-WAY VARIANCE

ANALYSIS
Female participants Male participants
Ski technique inati i inati i
q Combination Direct ANOVA Combination Direct ANOVA
elements program program program program
M SD M SD p M SD M SD p

Traversing to the right | 3,43 0,66 3,38 0,74

0,84 3,54 | 0,70 | 3,22 | 0,68 0,03

Traversing to the left 3,16 0,69 3,04 0,64

0,61 347 | 0,83 | 3,35 | 0,68 0,44

Uphill turn to the right | 3,26 1,08 | 2,92 | 0,92

0,36 3,19 | 0,70 | 2,94 | 0,64 0,07

Uphill turn to the left 3,40 1,07 | 2,84 | 0,94

0,14 325 | 0,67 | 3,02 | 0,73 0,11

Basic turn 2,87 | 0,99 | 2,75 | 0,65 0,70 3,01 | 0,86 | 2,69 | 0,78 0,06
Short turn 271 | 1,13 | 2,57 | 062 0,68 289 | 0,73 | 2,39 | 0,89 0,00
Parallel turn 3,07 | 0,82 | 2,85 | 091 0,48 324 | 0,74 | 2,85 | 0,73 0,01

Legend: M - arithmetic mean, SD - standard deviation

Results presented in Table 1 show that mean values of
female participants grades for evaluated ski technique elements
are higher if combination program is applied compared to the
mean values of grades of female participants that used direct
program to learn ski knowledge. In the same way it is possible
to notice that mean values of male participants grades are
higher for all seven ski technique elements for ski beginners
that learned applying combination program which consists of
snow plough and parallel ski technique compared to the mean
grades when direct program is applied, which consists entirely
of parallel ski technique elements. In order to determine whe-
ther the difference in mean grades shown in Table 1 is statisti-
cally significant or not, results of one-way variance analysis
were analyzed, and they show existence of statistically signifi-

6

cant differences between male, but not female participants in
the two learning programs applied (see Table 1).

It was determined that for female participants averagely
higher grades for applying combination program weren’t sta-
tistically significant compared to the lower grades achieved
using direct learning program. On the other hand, for male
participants statistically significant difference was determined
in the level of knowledge achieved for the elements: tra-
versing to the right (p=0,03), short turn (p<0,05) and parallel
turn (p=0,01). The mentioned statistically significant diffe-
rence was gained in favor of the combination program, which
consists of the snow plough ski technique as well as the pa-
rallel ski technique.
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TABLE 2
RESULTS OF THE FACTOR ANALYSIS
. Female participants Male participants
Main components
Combination program | Direct program | Combination program | Direct program
A % A % A % A %

1 4,51 64,44 4,76 67,97 4,36 62,29 3,96 56,50
2 1,27 18,18 1,08 15,43 0,93 13,29 1,08 15,50
3 0,68 9,66 0,64 9,18 0,69 9,81 0,71 10,20
4 0,28 4,06 0,24 3,41 0,44 6,30 0,58 8,22
5 0,14 1,94 0,19 2,66 0,30 4,23 0,27 3,87
6 0,08 1,11 0,06 0,84 0,20 2,84 0,25 3,56
7 0,04 0,62 0,04 0,51 0,09 1,25 0,15 2,16

Legend: A - Eigen values; % - percent of described variance

Using the factor analysis matrix of main components on the
basis of achieved grades for male and female participants on
seven ski technique elements was calculated. Through the insight
into the Eigen values for females, and applying GK (Guttman-
Kaiser) criterion, two statistically significant main components
are separated (A=4,51; A=1,27) in combination program, and two
statistically significant main components (A=4,76; A=1,08) in
direct program, that explain 82,62%, respectfully 83,4% of total
variance. Using GK criterion for males also, one statistically
significant main component (A=4,36) in combination learning
program, and two statistically significant main components
(A=3,96; 2=1,08) in direct program of ski knowledge acquisition
were detected. Through those main components in total 62,29%,
respectfully 72,03% of total variance was explained. Concerning
the subject and the way the participants used for evaluation in this
research, it can be concluded that joint contribution of the first,
respectively first two main components is the skiing knowledge.
Namely, with the shown share statistically significant first, respe-
ctfully first two main components explain the results in evalua-
tion of acquired ski knowledge in seven analyzed elements of ski
technique. On the basis of their joint contribution it can be con-
cluded that those main components participate to a large degree
in the variance of all the results (82,62% and 83,40% for females
and 62,29% and 72,03% for males). Concerning the achieved re-
sults and the way the examiners used for evaluation of ski know-
ledge in participants, it can be concluded that first main compo-
nent represents total ski knowledge, while the other main compo-
nent represents achieved level of specific ski movements. To
compare total knowledge in alpine skiing in females and males
who acquired ski knowledge using two different learning pro-
grams, in further analysis calculated results for the first signifi-
cant main component were used. There were no statistically sig-
nificant differences in acquired ski technique knowledge for fe-
male participant if two learning methods were compared
(p=0,40). On the other hand, when results were analyzed for male
participants, there was a statistically significant difference in
acquired ski technique knowledge while using two learning pro-
grams (p=0,01).

It can be concluded that between females that were learning
alpine skiing using two different learning programs no signifi-
cant difference in level of acquired ski knowledge appeared,
while with males statistically significant difference between the
two ski learning methods was detected. Determined significant
difference in the level of ski knowledge in male participants is
assigned to the combination program, by which ski beginners
were acquiring the knowledge using snow plough and parallel
ski technique, which is shown in Table 1.

Discusion and Conclusion

Precondition for acquiring ski technique are very specific body
movements that skier must learn regardless of different programs
that are applied in the ski schools. Specific movements mentioned
are participating in different ratio in performing all kind of
turns'®"!. Good ski teacher should know physical laws that occur
when skier performs certain ski movement. Elementary knowledge
on biomechanics of skiing and knowledge of the forces that affect
the skier during performing the turns, represent baseline for under-
standing of ski movements, and with it make the process of teach-
ing easier. Mentioned knowledge will enable ski teachers to discern
what teaching approach will lead to better results for a specific
student'. To teach beginners ski movements, teachers are trying to
find the best way of transferring knowledge. Problem is not only in
recognizing the most efficient program for teaching of alpine ski-
ing, but in applying the most adequate program for certain students.
Ski teachers meet with mentioned problems in their work on
everyday basis, because ski beginners react differently on the same
learning program. There are many factors that define efficiency of
ski knowledge acquisition, such as: previous sports experience,
level of motor, functional and cognitive abilities, motivation and
expectations of students and conditions in which the process of ski
knowledge transfer is taking place'>'. One of the factors that can
affect the level of acquired ski knowledge in ski beginners is sex.
Because of the differences between males and females, first in
motor abilities and probably in psychological characteristics as self-
confidence and fear, it is possible that skiing beginners, male com-
pared to female, are reacting differently to the same ski learning
prograrng. In this research two different learning programs were
applied with the aim of determining the differences in the level of
acquired ski knowledge in female and male participants. Combina-
tion program is traditional and implies that ski beginners do their
first turns using snow plough ski technique, while in direct program
ski beginners are performing first turns in parallel ski technique®.
Positive sides of snow plough ski technique, which is the part of
combination program, is that it enables the skier to take better con-
trol of the speed and to have better stability on the skis compared to
the position of skier moving on skis in parallel ski position. Name-
ly, stability of skier depends on: size of the stand fast surface,
height of the gravity center above the stand fast surface, position of
gravity center above stand fast surface and the level of ski know-
ledge". Since this research is carried out on ski beginners, whose
level of ski knowledge is very low, every other mentioned conditi-
ons of good stability of skier will be achievable more easily apply-
ing snow plough technique. On the other hand, the goal of every
program of alpine skiing teaching is to teach the skiers to master
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skiing slope applying elements of parallel skiing technique, which
is the basic concept of the direct method of skiing knowledge ac-
quisition. By that teaching program skiers are performing turns in
parallel skiing technique from the very beginning, and in the com-
bination approach they use parallel technique only after they com-
pletely master the turn using snow plough ski technique. The re-
sults of this research showed that female participants did not learn
ski technique significantly different by neither combination nor di-
rect learning program. However, with males it is determined that
absence of the snow plough ski technique represents downside sin-
ce using the combination program they learnt significantly more
compared to the participants who were learning through direct pro-
gram. Learning through CM, i.e. not excluding the snow plough
technique improves the beginners’ stability and balance and helps
in speed control, so in addition to beginners skills and general gen-
der inborn differences in motor abilities, can be an indispensible
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BUDUCNOST SKOLA ALPSKOG SKIJANJA - PROGRAMI ORJENTISANI NA RODNE RAZLIKE

SAZETAK

Rodne razlike u antropoloskim osobinama mogu uticati na uspjeh u usvajanju vjestine skijanja ako se primjenjuju razli¢iti metodi nastave.

Opva studija je imala za cilj da utvrdi razliku izmedu nivoa usvojene vjestine skijanja kod pocetnika Zenskog i muskog pola koji su pratili dva
razliCita nastavna programa. Studija je obuhvatila 126 ispitanika (30 Zenskog i 96 muskog pola), prosjecne starosti 23,3 +£1,6 godina. Oni su
ucestvovali u sedmo-dnevnoj $koli skijanja. U okviru grupnog nastave skijanja za Zene i muskarce primijenjena su dva razli¢ita metoda: metod
kombinovanja [CM], koji je podrazumijevao koris¢enje pluga i paralelne tehnike skijanja, i direktni metod [DM], kod kojeg je koriscena,
iskljucivo paralelna tehnika skijanja. Nakon zavrsetka nastave, ispitanici su testirani kroz sedam tehnickih elemenata skijanja. Kod ispitanika
zenskog pola se pojavila razlika kod oba modela nastave, dok se metod kombinovanja pokazao kao efikasniji za ispitanike muskog pola kod
sljedecih tehnicki elemenata: zaokret udesno (p=0,03), kratki zaokret (p<0,05) i paralelni zaokret (p=0,01). Dalje je faktorskom analizom
izolovano sedam glavnih komponenti, prije svega ukupno skijasko znanje [TSK] koje je, zatim uporedeno sa dva primijenjena programa koji
su izvedeni sa muskarcima i zenama. Razlika je utvrdena na nivou ukupnog skijaskog znanja u korist muskaraca koji su obucavani metodom
kombinovanja, u odnosu na ispitanike koji su obucavani direktnom metodom (p=0,01), dok razlike na kod Zenske populacije nije bilo. Ovi
nalazi upucuju na zakljucak da je koris¢enje metoda kombinovanja kod muskaraca doveo do boljih rezultata u odnosu na direktni metod. Kada
je prakti¢na primjena ovih znanja u pitanju, to bi trebalo da znaci da nije neophodno da se odvajaju muskarci i Zene prilikom formiranja grupa u
Skoli skijanja za pocetnike, buduéi da ¢e Zene napredovati bez obzira na metod obucavanja.

Kljuéne rijeci: metodi obucavanja, pocetnici, Zene, rodna raznolikost.
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ABSTRACT

This study aims to understand what the coaches observe in the game, and how they evaluate and make their intervention based
on this observation. The participants were 8 experienced First Portuguese League coaches. Semi-structured interviews were
carried out and the data were analysed through the technique of content analysis. The sofiware QSR NVivo 9 was used in coding
the transcripts of the interviews. According to these coaches to effectively observe and analyze the game it is crucial to have a
detailed knowledge of the game and of the individual characteristics of players. They consider that the most important aspects to
observe in the game are: i) the 4 moments of the game, ii) set pieces; iv) individual characteristics of players, v) random aspects of
the game. Coaches have the perception that over the years their observation has become more effective and they value different
aspects in the game. They consider that the factors responsible for the evolution of their observations are: i) the accumulated
experience, ii) a better knowledge of the game, iii) the academic formation. These coaches evaluate the teams in a general way
focusing mainly on strengths and weaknesses and they follow a specific logic of prioritization for the evaluation of these aspects
that is based mainly, in their model of the game. The intervention is done mainly through the adaptation of the training exercises,

but also through visual strategies (movies, photos, etc.) and meetings (individual, by sector or in group).

Key words: Soccer, Match analysis, Tactic, Coach.

Introduction

In football, successful performance is usually characterized
as an interaction of different technical, tactical, mental' and
physiological factors>. Given the need to better understand the
constraints that promote the sporting success, match analysis
has assumed a very important role in sports games'. Thus, it
seems natural that in recent years the scientific interest in the
study of the football game has increased considerably’.

Much of the activity of football coaches is embodied in the
observation of player technique and team dynamics in implemen-
ting strategy and responding to opponents. Thus, it is important to
clearly define the behavior which can be observed in a game' to
produce an intervention to increase performance based on that in-
formation. However, despite a vast literature devoted to the match
analysis'?, there are few studies that focus on the characterization
of the coach’s thoughts about the observation of the game and
his/her intervention before the information is collected.

A fact that becomes even more surprising is related to the
lack of confrontation of the results of a great number of studies
about football match analysis'? with the understanding that the
coaches have about the main results of this research.

Because coaching is rapidly evolving as a profession it is
important to structure the content of the coaching domain to
promote its advancement as a profession®. Consequently, con-
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ceptual models of coaching have been developed in the context
of gymnastics® or in the perspective of qualitative analysis of
human movement technique®. However, the models developed
in the context of football do not adequately represent in a de-
tailed way the tasks of the coaching process'*.

Thus, this study aims to understand what the coaches obser-
ve in the game and how they evaluate and make their interven-
tions based on this observation.

Methods

Participants

The participants in this study were 8 expert high-performance
Portuguese first league football coaches with a professional expe-
rience (as first coach) ranging from 2 to 30 years (14.9 + 8.6 ye-
ars). All of the coaches, who were initially selected to participate
in the study and accepted the invitation, were involved in coach-
ing at the time of the interviews, and had worked at some time in
their careers as first coaches within the Portuguese first league.

Because of the in-depth character of each interview, the in-
terpretational nature of the analysis, and the number of the
teams in the first league (n=16), 8 coaches were considered re-
presentative and met the objectives of the study, as well as the
criteria of expert selection.
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Instruments

The methodology for collecting data in this study was the
semi-structured interview®’. The advantages of using this type
of interview are diverse when compared with other methods of
data collection’.

The interview schedule was designed to identify the issues
most relevant to the coach and to focus on these issues in detail.
The certification of the content validity of the interview was
done according to common qualitative research methods’.

The certification of the content validity of the interview was
fulfilled after a preparation and discussion of previous drafts of the
transcript, based on the following steps: 1) preparation of first draft
of the transcript based on the specific aims of the study and also on
the literature review™*®; ii) evaluation of the interview transcripts
by three senior researchers in sports pedagogy, who have substan-
tial experience with interview methods; iii) reformulation based on
the presented suggestions; iv) a pilot study was with a Portuguese
first league coach; v) minor adaptations in the transcripts resulting
from the reflections of the pilot study: vi) resubmission of this
version of the transcripts to the experts. This ultimately resulted in
the final version of the interview guide.

Data Collection

All the interviews were done by the first author, between
December 2011 and February 2012, in a tranquil place (norma-
1ly in the office) located in the football academies where the co-
aches work. The same format was used for each interview that
began with general information about the purpose of the pro-
ject. Next, the interviewer focused on background and demo-
graphic information. Finally, the knowledge elicitation took
place using questions related to the purpose of the study. None

of the interviews were rushed, and the coaches had time to cla-
rify and reformulate their thinking. Each interview lasted bet-
ween 1 and 2% hours and was transcribed verbatim.

Data analysis

The objective of the analysis was to build an organizing
system of categories that emerged from the unstructured data
and that represented the organization and utilization of expert
high-performance football coaches' knowledge.

Data analysis was performed using content analysis
Using a combination of inductive and deductive approaches'®,
the text units were coded and text units with comparable mean-
ings were organized into specific categories. Three researchers
conducted the analysis independently to ensure that the resul-
ting classification system was suitable and best fitted with the
data. The software QSR NVivo 9 was used in coding the trans-
cripts of the interviews.

4,69,10

Results

The analysis of the data allowed to establish the four main
tasks of the football coaching: preparation; observation; diagno-
stic/evaluation; intervention.

Preparation

We define the task of "preparation" in this study as being not
only the set of procedures performed by the coaches in order to
implement a strategy that allows them to effectively perform the
observation and analysis of the game, but also the basic knowled-
ge necessary to perform this procedure (Figure 1).

[ PREPARATION ]

'

A

[ Knowledge of the game (n=16) ]

-
Definition / implementation of the observational

strategy (n=64)
\

-

\ 4

Evolution/utilization technological means (n=27)

\
(

Observer characteristics (n=18)

N

Previous definition of the items to observe (n=10)

\
>

(.

Number of observations (n=9)

N

FIGURE 1

Graphical representation of the categories and sub-categories for the task "Preparation”. The number “n

[T}

reported represents the

number of independent mentions of this idea/concept by the eight expert coaches.

The coaches interviewed consider that to perform the obser-
vation effectively it is essential to have a detailed knowledge of
the game.

“Most important of all is the knowledge of the game
(...) first you have to understand the game...” (Coach 1)

Moreover, coaches assigned significant importance to the
procedures developed towards the definition/implementation of
the observational strategy. Within this category all coaches re-
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ferred to the development/utilization of media technology as a
valuable aid for the observation and analysis of the game, espe-
cially the use of video technology and specific software. How-
ever, this analysis assumes only one objective importance if the
information is correctly selected. Aware of this premise, there
are coaches who feel the need to adapt the technological means
in order to make its use more practical and functional in accord-
ance with its objectives.
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“...we tried to develop a system that consists of the fo-
llowing: having an Ipad with the game matrix (the way
we see the game) on the bench connected to the stadium
system of video images and to a television or a touch-
pad in the dressing room, so it would be an integrated
system in which the game was enough to identify some-
thing positive that was happening and that we want to
positively reinforce at half time. Touching the screen
the pictures were captured five seconds before or five
seconds after the relevant event (the same thing when
something was not going well) and then just had to get
there (dressing room), select and present, that is, we
present and talk with the support of the footage.”
(Coach 2)

The coaches also feel that the particular observer characte-
ristics are essential in the process of watching the game. Thus,
whenever they recruit a specialist to work in this area, they look
for someone who has a similar understanding and sensitivity to
the game that they themselves have.

“A good analyst, a good observer is one who sees the
game not with his eyes, but with the eyes of the coach
...” (Coach 3)

In order to minimize the effects that different sensitivities
may exercise in the analysis of the observed aspects, the coach-
es opt for previously defining the items to watch in the game,
resulting in a standardized reporting instrument with pre-defi-
ned categories. Regarding the number of observations made to
the opponents, we found they vary according to the coaches but
especially according to the economic resources (2-6 games).
Although much of the observation work is done by analysts,
coaches reported that whenever possible they like to observe
the opponents during live competition, because it allows them
to have a more realistic perception of the intensity and rhythm
of play beyond the observation of global team dynamics.

"Watching the game live is more important, because vi-
deo only allows you to see the action on the ball. When
I see a game on television, I cannot adopt the attitude of
a professional or an analyst (...) it is too limited to eva-
luate a team just by what you see on the television".
(Coach 4)

Observation

The second task of qualitative analysis consists in the ob-
servation of human movement. At this stage we tried to know
what the coaches watch in a football game and which key as-
pects they should focus on (Figure 2).

In this sense, we tried to know which aspects are observed
before and during the game by the coaches that constitute our
sample, and we conclude that they most often refer to the need
to observe the overall dynamics of the teams, the individual
players’ characteristics, the set pieces, the random/unpredicta-
ble aspects and the four moments of the game: offensive orga-
nization, defensive organization, offensive transition and defen-
sive transition.

“Essentially I observe dynamics and ways. Basically
what I do is try to find solutions to any problems that
the adversary creates for us, to find solutions to find
ourselves, give clues for players to have a better perfor-
mance.” (Coach 5)

“The set pieces, as we all know are very important (...)
Then we have to find what is the randomness and un-
predictability, i.e., how the team reacts in completely
different, random and transient situations” (Coach 6)
“...basically we try to divide the game into four
moments, to be easier to evaluate.” (Coach 7)

The observation and identification of regular actions in the
game (patterns of play) the behavior of the opponent coach and
situational variables (e.g., audience type, state of the grass, etc.)
are also priorities about which coaches refer focus its observa-
tion.

During the course of the game, while leading their teams,
coaches are concerned primarily in observing the fulfillment of
the outlined game plan, and mainly focus their observation on
their team. We highlight the fact that coaches often state that
their eyes are not directed to where the ball is but to spaces
away from the typical visual focus of action around the ball in
order to decipher the dynamics that occur there.

“We have a game plan based on our characteristics that is
adjusted to the characteristics of the opposing teams. I
primarily center my observation on the correct imple-
mentation of the plan that we make for the game. My ob-
servation is focused mainly on my team...” (Coach 7)

[ EVALUATION/DIAGNOSIS ]

A
[ Detection of strengths/weaknesses (n=25) ]

A
[ Global evaluation of the team (n=16) ]

Cmmmem o ,[ Logic of the evaluation (n=35) ]4, ———ua

FIGURE 3
Graphical representation of the categories and sub-categories for the task "Observation”
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They consider that the main factors that affect their obser-
vation are the psycho-emotional aspects, the expectations, the
position on the bench and the referees’ errors. However, they
acknowledge that the observation and analysis that they per-
form has evolved over the years, leading them to make more
effective observations or to value aspects in the game that they
did not previously value. The factors responsible for the evolu-
tion of this observation are the accumulation of experience and
a better knowledge of the game, academic training and techni-
cal training.

“There is also a certain level of emotion that makes us of-
ten change the meaning of what we observe” (Coach 6)
“Many of the times the expectations affect and limit our
observation, or give another dimension to the observati-
on” (Coach 7)

Evaluation/Diagnosis

The third task consists of the evaluation that was observed
in order to produce a diagnosis that provides the development
of an appropriate intervention plan to enhance performance (Fi-
gure 3).

When evaluating the opposing teams’ coaches conduct an
overall evaluation of the teams that enables them to identify
strengths/weaknesses, to allow them to "explore" these weakne-
sses, or in order to avoid any difficulties that the opposing team
can place on the basis of its more positive aspects.

“...try to understand where are the similarities, diffe-
rences, which we can exploit, and what the opposing te-
am can explore in our game, the more/less positive,
stronger/weaker factors (...) what can create more imba-
lance in our team, and what we can do to imbalance the
opposing team, according to what we see." (coach 6)

[ INTERVENTION ]

A 4
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FIGURE 4
Graphical representation of the categories and sub-categories for the task "Intervention”
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The assessment and diagnosis that coaches perform are based
on certain logic, which means, a framework of ideals behind this
process of evaluation/diagnosis, that we call logic of evaluation.
This logic that coaches follow in order to evaluate their own team
or opposing teams is sustained on the one hand, on a relation of
antagonism between the teams against, and on the other hand, on a
referential that every coach has relative to his own game model.

“When I'm evaluating an opposing team, I have to
know who my team is, to get a sense of what is impor-
tant and more crucial in this vision of two antagonistic
processes.” (Coach 8)

Intervention

The last task of qualitative analysis is the intervention pla-
nned by these coaches, based on their interpretation of the data
observed. The intervention is understood not only as the organi-
zation of training process, but also as a set of resources or tech-
niques the coach uses to effectively transmit the information to
his players (Figure 4).

The intervention of coaches is performed during the micro
cycle training or during the game. During the micro cycle train-
ing, the intervention is sustained primarily on the adaptation/
modification of training exercises depending on the diagnosis
done based on the performance of own and opposing teams.
However, this intervention is also done through meetings which
are collective, individual or in small groups.

“...during the week we adapt the training exercises de-
pending on the characteristics of the opposing team (...)
I try, especially with the players who are opposition du-
ring the training sessions to create some similarities to
what we might find in the opponent team.” (Coach 1)

Throughout the game, the coaches reported that half time is
the most appropriate moment to perform their intervention.
However, they make use of other techniques such as the fact
that they have a target player who they often use to transmit in-
formation so that it can get to their colleagues, the use of imme-
diate feedback and the use of gestures.

“Normally I produce my intervention at half time (...)
because the player is mentally a bit more available,
calmer, more serene and hears better.” (Coach 1)
“There are aspects that occur during the game that if not
corrected immediately, will be repeated. In these situa-
tions the best is to give immediate feedback” (Coach 2)

The coaches interviewed showed a great concern for ma-
king an appropriate intervention. To do this, they carefully se-
lect the information they wish to convey to players, resort to
using images to enhance their feedbacks, perform various meet-
ings throughout the week with a short duration, and attach par-
ticular importance to their body language.

“...much of this information we transmit to players; there is
other that we do not as they do not need to know everything.
They just need to focus on what is essential, as we have all the
information to understand some things that may have happened
in the game.” (Coach 3)

Discussion and Conclusion

The objective of this study was to understand how the pro-
fessional football coaches prepare, observe and analyse the ga-
me and how they carry out their intervention before the infor-
mation is collected.

The previously presented four tasks of observation, analy-
sis, evaluation / diagnosis and intervention were edified based
on the specialists (coaches) statement, who are daily involved
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in the training process of high performance football teams, ex-
ceeding the traditional reductionism characteristic of some cu-
rrent models available in the literature, developed mainly based
on theoretical conceptualizations. These four tasks systematize
much of the work of a football coach.

In relation to the task of “preparation of the observation” all
the interviewed coaches were unanimous in considering that the
knowledge that each one has of the game is crucial in order to
be able to extract from this activity the aspects that are really
important.

At this stage, the coaches consider the development/utiliza-
tion of media technology as a valuable aid for the observation
and analysis of the game. The potential of using technologies li-
ke video, or sophisticated software (e.g., Amisco, ProZone) to
facilitate the observation and analysis of the game are well de-
scribed in the literature'12,

Although these coaches know the currently available softwa-
re for analyzing performance and while some of them use this
type of software in their clubs, they refer that they do not use it
very often. This fact is due to the gap between the data generated
by this software, and the data that coaches aims to analyze in the
game, which are mainly of tactical and strategic nature. In this
context, the use of video is the fundamental tool used for perfor-
mance analysis, since it represents a powerful tool to obtain, eva-
luate and present information about the performance in sportl.

The implementation of the observational strategy involves the
observation of a certain number of games depending on not only
the ideals of the coach, but also on the economic resources of the
clubs. However, the coaches consider that the observation of just
one game is not enough since this may not transmit with the
necessary precision, the information about the opponent team and
may even contain some risks for decision makers. As far as po-
ssible the coaches based their analysis on at least two games paying
attention to specific situational aspects (e.g., games away vs home
games). Teodorescu'® considers that at least three games of the
opponent teams should be observed, in order to make the detection
of match regularities possible. This finding is consistent with the
intentions of the interviewed coaches who reported that they would
like to have the possibility of analyzing a larger number of games.

Usually the coaches assign the task of observing the oppo-
sing teams to an assistant coach (analyst/observer). This analyst
is carefully selected because he needs to have a similar under-
standing of the game to what the main coach has. These coach-
es refer that the analyst should have a continuous presence in
training sessions of their own team, in order to better know the
specificities of the game and players.

However, the observation of opposing teams is not restricted
to the observation produced by the observers/analysts. Whenever
possible the coaches go to the stadiums to watch "in loco" the
opponent teams because they consider that only the direct
observation allows a global analysis of the game dynamics. Thro-
ugh this process they can observe a set of events that, in most
cases, are not captured by the television, because, in general, they
happen in areas away from the center of the game. Another rea-
son is related to the veracity of the collected information, since,
according to these coaches, watching games on TV is sometimes
misleading. In this way, the coaches apply different techniques to
observe, record and analyze the data in order to overcome the na-
tural limitations of human memory®, and moving away from the
traditional chain that states that an experienced coach can capture
all the important events of a game'.

After the “preparation of the observation” emerges the se-
cond task called “observation of the game”. The coaches refer
more often, the need to observe the global dynamics of teams. In
general, they want to observe the collective movements and be-
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haviors presented by the teams but also place great importance on
the individual players’ characteristics. This analysis is based ma-
inly on the tactical and technical details that might cause pertur-
bations or imbalances in opposing defensive structure, but also
for the detection of psychological aspects characteristic of players
who can be "exploited" as a function of an appropriate strategy.
The importance of observing these aspects are highlighted by the
specialized literature’. These authors reported that although it is
not an easy task to directly access the mental factors, these can be
inferred through the analysis of player behavior.

It is natural that coaches focus much of their work on the ana-
lysis of tactical schemes and regularities of the game of the oppo-
sing teams. In order to more easily observe the game, they split
its organization into 4 moments, called: i) defensive organization;
i) transition defense-attack; iii) offensive organization; iv)
transition attack defense. Thus, they seek existing regularities
inside the game of each team. In this way they can prepare their
teams more efficiently for the games against these opponents.

The relevance of the detection of these regular structures of
behaviors or patterns of play has been highlighted by several
authors'>'®!7_ attesting congruence between what are the needs
of coaches and scientific research on this aspect.

There is a set of aspects which may be observed and that are
related essentially to the conditions that characterize the invol-
vement of the game (e.g., weather conditions, state of the grass,
type of audience, alongside the goal that the opposing team pre-
fers to attack, the end result, the quality of the opponent, etc.) and
allow a deeper understanding about the reality in which the acti-
vity will develop. The knowledge of these aspects is considered
important because it can influence the behavior of the players and
will of course affect their competitive performance3’18.

The interviewed coaches can describe the performed observati-
on based on a qualitative/quantitative dichotomy. Contrary to the
one suggested by Carling et al. (2005), who consider that coaches
should make use of simple statistical data during the game (e.g.,
number of passes failed, number of times the team achieves the
offensive third, etc..) to support their interventions, none of the
interviewed coaches mentioned making use of this type of data.

A substantial amount of research recently developed, using
various technologies that allow quantifying, for example, the
distances covered by players at different intensities'>*° does not
seem to satisfy the need of coaches. However, the literature'
also states that a strictly quantitative analysis may not provide
all the important information of the football game.

The observation of any phenomenon is a dynamic process that
is being influenced over the years by the personal experiences and
also by a framework of doubts itself, uncertainties and expecta-
tions™". The football game is developed in scenarios where there is
a large number of the factors that influence the quality of the
observation (e.g., public, referees errors, momentary results).

The interviewed coaches have the perception of the influen-
ce that these factors have on the way they observe and analyze
a game and, consequently, how they make decisions from that
analysis. Previous researches confirm the influence of spectator
behavior”, the referees errors®!, the expectations and the positi-
on on the bench® affect both coaches and players. But they also
mention some factors like the inadequate behavior of the oppo-
nent players and coaches, the error of their own players and un-
expected situations in the game as factors that have direct influ-
ence in the quality of the observation.

After observing the performance of the athletes and teams,
the coaches must identify desirable and undesirable aspects of
that performance. The large amount of information resulting
from this process must be processed in the analyst’s mind®, in
order to evaluate the main points of performance and to diagno-

se the adequate intervention. This may be the most difficult task
in the context of this qualitative analysis.

The coaches who participated in this study reported that they
initially perform an overall evaluation of teams and then analyze
more specifically the strengths and weaknesses. The overall assess-
ment allows them to have a general idea about the characteristics of
their opponents, but also, to acquire an idea of how the process that
they idealized for their own team and players evolves.

As stated by the literature®, these coaches focus their evalu-
ation mainly on the detection of the more and less positive as-
pects of the opposing team structure in order to "explore" these
weaknesses or avoid any difficulties that the opposing team can
create according to their most positive aspects. This analysis is
performed not only at the organizational level of the teams, but
also at the individual level, looking for characteristics that may
be relevant in certain players.

The evaluation and diagnosis that the coaches performed are
based on a specific logic (i.e., a framework of ideals behind this
process of evaluation/diagnosis) that we name logic evaluation.
This logic is established, on the one hand, in a relationship of anta-
gonism between the teams in opposition, and on the other hand, in
a self-referential that each coach has in relation to his game model.

Once the observation has been conducted and the strengths
and weaknesses of the movement have been evaluated and di-
agnosed, the last task of this process is the intervention, in order
to improve the performance. Improper intervention can result in
decreased performance.

There seems to be a congruence between what is seen by the
coaches (both in their team as well as in the opposing teams), their
model of play, and the adaptation and implementation of training
exercises. A coach is between the triad: game model, training
model and model of analysis®. Given this assumption, the inter-
viewed coaches in accordance with some authors>®, reported that
when provided with the information resulting from the games
analysis they made changes in the training exercises, which are
programmed not only in relation to their own game model, but also
in relation to the opponent characteristics, looking somehow to
recreate similar scenarios to those that will occur in the game.

Although the training exercises are considered the best so-
lution for transmitting information to the players, the coaches
also used other strategies such as: meetings, the use of written
reports and video images. The potential of the use of video te-
chnology is well known®*'?, however many coaches also resort
to the use of photography, because the frozen image can high-
light all aspects without losing information.

The appropriate intervention is also of great concern to the-
se coaches. In this sense, and according to previous studies,
they were greatly concern with the type of provided feed-
back®?, the duration of meetings® and body language®.

In summary, the qualitative methodology used has led to a
conceptualization of expert football coaches’ knowledge. In
fact, focusing on what Knudson and Morrison® defined as the
integrated model of qualitative analysis, the present study has
adapted and systematized the different components and their
links which appear to be central to the coaching process in foot-
ball. The proposed model consists of 4 main tasks (preparation,
observation, evaluation/diagnosis, intervention).

However, the construction of this model is supported not
only in a theoretical approach as some of the models that are
presented in the literature™®. On the contrary, it results from the
analysis of the reports of high performance coaches in this sport
that daily face the reality of the practical application of their
knowledge. Thus, it was possible to systematize in a detailed
way the different tasks included in the process of qualitative
analysis in football.
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From this analysis we emphasize the rigor and systematization
that characterizes the preparation phase of the observation, beyond
the fact that these coaches demonstrate similar concerns in respect
to aspects to watch in a game, which are mainly characterized by
the detection of regularities/patterns of behavior that emerge from
the activity, thereof on a qualitative perspective, rather than a data
analysis of quantitative nature, which they consider to be less
relevant in this context. The observed aspects are then evaluated
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TRENAZNI PROCES U FUDBALU — KVALITATIVNA PERSPEKTIVA

SAZETAK

Ova studija je imala za cilj da otkrije §ta je to §to treneri posmatraju tokom igre, kako oni ocjenjuju zapazanja i kako intervenisu

na osnovu svojih zapazanja. U studiji je ucestvovalo osam iskusnih fudbalskih trenera iz prve portugalske lige. Polu-strukturisani
intervjui su primijenjeni i podaci su analizirani tehnikom analize sadrzaja. Koris¢en je softver QSR NVivo 9 sa ciljem da se
kodiraju transkripti intervjua. Ono §to su ispitanici istakli kao je od kljuénog znacaja da treneri efikasno posmatraju i analiziraju
igru, te da imaju detaljno poznaju fudbalsku igru i individualne karakteristike svojih igraca. Takode, oni isticu da su najvazniji
aspekti posmatranja igre sljede¢i parametri: 1) odredeni trenuci igre; 2) prekidi; 3) individualne karakteristike igraca; i 4) slucajni
aspekti igre. Odabrani treneri za ovo istrazivanje, takode vjeruju da su tokom godina postali efikasniji i da sada vrednuju razlicite
aspekte u igri, dok isti¢u sljedece faktori koji su odgovorni za njihovu evoluciju: 1) akumulirano iskustvo; 2) bolje poznavanje igre;
3) akademsko formiranje. Oni procjenjuju svoje timove tako Sto se uglavnom fokusiraju na njihove prednosti i slabosti, a
primjenjuju odredenu logiku prioriteta za procjenu ovih aspekata koji se zasnivaju uglavnom ve¢ odredenim modelima igre.
Intervencija se vrsi uglavnom preko adaptacije trenaznog procesa, ali i kroz vizuelne strategije (filmovi, fotografije, itd.) i sastanaka
(pojedinacnih, sektorskih ili grupnih).

Kljuéne rijeci: Fudbal, analiza meceva, taktika, trener.
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ABSTRACT

This study examined two active coolings (forearm and hand cooling, and neck cooling) during a simulated half-time recovery
on thermoregulatory responses and subsequent soccer-specific exercise performance. Following a 45-min treadmill run in the heat,
participants (N=7) undertook 15-min recovery with either passive cooling, forearm and hand cooling, or neck cooling in a
simulated cooled locker room environment. After the recovery, participants performed a 6 x15-m sprint test and Yo-Yo Intermittent
Recovery Level 1 test (YYIRI) in a temperate environment. During the 15-min recovery, rectal temperature fell significantly
(p<0.05). Neither active coolings induced further reduction in rectal temperature compared to passive cooling. No effect of active
coolings was found in repeated sprint test. However, neck cooling reduced (p<0.05) the thermal sensation (TS) compared to
passive cooling during the 15-min recovery. Active coolings attenuated (p<0.05) the sweat rate compared to passive cooling:
1.240.3 Ish™ vs. 0.8+0.1 Ish™ vs. 0.8+0.3 Ish™', for passive cooling, forearm and hand cooling, and neck cooling, respectively. For
passive cooling, elevated sweat rate resulted in higher (p<0.05) dehydration (2.1£0.3%) compared to neck cooling (1.5+0.3%) and
forearm and hand cooling (1.4+0.3%). YYIRI was improved (p<0.05) following forearm and hand cooling (869+320 m) and neck
cooling (814+328 m) compared to passive cooling (654+311 m). Neck cooling (4.6+0.6) reduced (p=0.03) the session TS compared
to passive cooling (5.3+0.5). These results suggest that active coolings effectively improved comfort and sweating response, which

delayed exercise-heat induced performance diminish during a second bout of exercise.

Key words: football, body temperature, ice, immersion, sweating, fatigue.

Introduction

Soccer is characterized by high-intensity intermittent exer-
cise'. The high rate of energy expenditure generates considera-
ble amount of body heat which severely elevates the body tem-
perature and sweating response, especially if match play is held
in the heat®. It has been well documented that elevated heat sto-
rage and dehydration would reduce both aerobic® and repeated,
intermittent sprint performance’. Nevertheless, major soccer
championship events or pre-season training sessions are often
scheduled during the summer time. The heat strain from the
environment along with the high metabolic heat production of
soccer activities can pose great challenges to players’ health,
performance and consequently, match results.

In order to optimize performance and ensure safe health
practice, many cooling interventions have been studied and it is
well accepted that active cooling could offset exercise-heat
stress>®. Sports such as soccer, rugby, and tennis, which have
one or multiple short periods of recovery between exercise, em-
ploying cooling during those short recovery periods may repre-
sent the most practical situations for cooling and provide bene-
ficial effects for subsequent exercise periods.

Finding a simple yet effective cooling strategy is difficult,
especially for administration in team sports such as soccer. Fo-
rearm and hand cold water immersion is easy to perform and
provides proven physiological benefits for hyperthermic indivi-
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duals®. Alternatively, neck cooling could be another ideal choi-
ce for field application since it is quick and convenient for mass
distribution to multiple players’. To date, neither of these met-
hods have been evaluated in a soccer match setting. Therefore,
this study assessed the efficacy of two active coolings (forearm
and hand cooling, and neck cooling) on thermoregulatory res-
ponses and soccer-specific exercise performance after a simula-
ted 45-min soccer running in the heat. We hypothesized that
active coolings during a simulated 15-min half-time recovery
could attenuate heat strain and enhance subsequent soccer-spe-
cific performance tests.

Materials and Metods

Seven physically active, heat acclimatized university stu-
dents (6 male, 1 female) participated in this study. They were
informed of the nature of the study, signed the informed con-
sent, and performed a graded treadmill exercise (for assessing
maximal oxygen uptake) and familiarization session first. They
were asked to refrain from caffeine, alcohol, and strenuous
exercise at least 24 hours before each trial. Participants were
also instructed to log their food intake the day before the first
experimental trial and keep the same food intake before the
subsequent trials. In addition, they were instructed to keep eu-
hydrated the day before the experimental trials and ingest ~500

17



Yang Zhang et al.: Cooling on Soccer Performance, Monten. J. Sports Sci. Med. 3 (2014) 1: 17-22

ml beverage 2 hours before reporting to the lab. While in gene-
ral there is no gender difference in sweating and core tempera-
ture responses to heat stress®, for the one female participant, all
trials were conducted in the same phase of the menstrual cycle
to avoid temperature variation. This study was approved by the
University’s Medical Ethics Committee for protection of hu-
man participants.

This study required participants performing three trials in a
counterbalanced order. All trails were separated by a week, and
performed at the same time of the day (£1 h) with participants
wearing soccer uniform. Each trial consisted of a 45-min simu-
lated half of soccer running in a controlled heat chamber, follo-
wed by a simulated 15-min half-time recovery consisting of one
of the following treatments: a control condition with only passi-
ve cooling, which simulates the conditions in an air conditioned
locker room, active forearm and hand cooling, or active neck
cooling in the same temperate environment as passive cooling,
followed by soccer-specific performance tests. The soccer-spe-
cific performance tests consisted of 6x15-m sprint test and Yo-
Yo intermittent recovery level 1 test (YYIR1). The 6x15-m
sprint test was used to measure repeated sprint ability, which is
an important physical ability in modern soccer’. The YYIR1
has been significantly correlated to maximal oxygen uptake, the
amount of high-intensity running, and total distance covered
during a soccer match'®"! thus it provides a valid measurement
of a player’s endurance ability. These two performance tests
were conducted in a temperate environment on a wooden surfa-
ce area at an indoor facility.

Simulated 45-min soccer specific treadmill run

The 45-min simulated soccer match half was conducted in a
heat chamber with wet bulb globe temperature (WBGT) 30.5°C
(36°C dry bulb, 28°C wet bulb, 36°C black globe; 50% relative
humidity). Participants were weighed (wearing soccer uniform),
and then self-inserted a rectal thermocouple (Physitemp, Clif-
ton, USA). The rectal temperature (T,.) was monitored with a
portable system (Physitemp Thermalert model TH-8, Clifton,
USA). A heart rate (HR) monitor (Polar Electro Inc., Lake
Success, USA) was worn throughout the trial. T, and HR were
recorded every 5 min. Participants were asked to numerically
identify their ratings of thermal sensation'? (TS) during the
trials. After instrumentation, participants entered the heat
chamber and started to run on a motor-driven treadmill (Q55xt,
Series 90, Quinton Instrument Co, Seattle, USA). A 45-min
treadmill intermittent running protocol was used to simulate a
soccer match running and the activity pattern of this protocol
was similar to that observed from time-motion analysis of
competitive match play"'*. Each locomotor activity and dura-
tion was categorized as stand (0 km-h™', 60 sec), walk (5 km-h’
!, 60 sec), jog (8 km-h™', 30 sec), low-intensity run (10 km-h™,
30 sec), moderate-intensity run (12 km-h™, 30 sec), high-
intensity run (14 km-h™', 30 sec), and sprint (16 km-h™", 10 sec).
The order of these activities was designed to replicate the
intermittent nature of soccer match play. Fluid (tap water) was
available during the 45-min period.

15-min cooling/recovery period

Immediately following the treadmill run, participants exited
the heat chamber and sat in a room with an ambient tem-
perature 20.7+0.5°C and 45+4% relative humidity for 15 min.
Participants sat either with passive cooling, forearm and hand
cooling, or neck cooling. For the forearm and hand cooling,
participants immersed their left forearm and hand in 12°C cold
water and this water temperature was continuously monitored
and maintained. The other arm was not immersed in the cold
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water so that participants could ingest fluid during this period.
For the neck cooling, participants put a cold and wet towel aro-
und their neck, and every 3 min, a replacement towel was pro-
vided. All towels were placed in 5°C ice water for 10 min befo-
re the cooling period started. Fluid was available during this pe-
riod. T,, HR, and TS were recorded every 5 min.

6x15-m sprint test

After the simulated 15-min half-time recovery period, par-
ticipants moved to a room with an ambient temperature
20.7+0.5°C and 45+4% relative humidity. Relocating from the
laboratory to the room required approximately 30 sec of light
intensity walking. Then participants completed a 6x15-m sprint
test, with 30 sec of rest between each sprint. Participants were
instructed to approach the line with 10 sec left before the next
sprint and were provided a 5 sec countdown before the start of
each sprint. Infra-red timing lights (Speed Trap II Wireless
Timing System, Power-Systems, Inc., Knoxville, USA) were
used to record the time of each sprint. Sprint time and HR were
recorded after each sprint. T, and TS were recorded at the end
of the entire 6 x 15-m sprint test.

Yo-Yo intermittent recovery level 1 test

Approximately 4 min (brief rest while listening to the audio
play of test instruction) after the 6x15-m sprint test, participants
completed a YYIR1' at the same location. HR was recorded
after finishing each stage of YYIRI. T, and TS were also
recorded at the end. Upon completion of the YYIRI, partici-
pants returned to the laboratory and were weighed again with
the same clothes. Total fluid ingestion was measured, and chan-
ge in fluid balance was calculated from pre- and post- body
weight adjusted by fluid ingestion. Twenty minutes after the
trial, participants reported their session TS.

A two-way Analysis of Variance (ANOVA) was used to
determine differences for T, HR, TS, and sprint time. When a
significant F ratio was found, Fisher’s LSD post hoc test was
performed to identify the individual differences. A one-way
ANOVA was used to compare any differences among treatmen-
ts for sweat rate, fluid balance, and session TS with Fisher’s
LSD post hoc procedure. A paired ¢-test was used to determine
the difference of YYIR1 score with Bonferroni correction of
the alpha value. Using a one-tailed alpha of p<0.05 at a power
of 90% and a sample size of 7 and the mean observed standard
deviation of change in YYIR1, individual data were analyzed to
determine the responders to the cooling treatment. All statistical
analyses were performed using SPSS version 21 (IBM,
Armonk, USA). Statistical significance was accepted as p<0.05.
Values are presented as mean+standard deviation.

Results

Participants’ age, height, weight, body fat percentage, and
maximal oxygen uptake were 25+4 yr, 17548 cm, 73.3£10.4
kg, 9£4% body fat, and 57.0£6.7 ml-kg”-min”, respectively.
Of the total 21 trials, only one trial was terminated due to mus-
cle cramp during YYIRI, and for this participant the distance
covered before stopping was recorded as the total distance co-
vered for YYIR1.

Responses to 45-min intermittent running

Physiological and thermal responses over the experiment
are given in Table 1. T,, HR, and TS at the end was no
different among the trials (p>0.05) (Table 1).
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Responses to 15-min cooling/rest period

After 15-min recovery, T, fell significantly (p<0.05, Table
1) with all three conditions in the fairly comfortable environ-
ment, equals to -0.7+0.1°C vs. -0.7+£0.3°C vs. -0.8+0.3°C rela-
tive to the start of the recovery, for passive cooling, forearm
and hand cooling, and neck cooling, respectively. However,
active coolings did not induce further reduction in T,. Reco-

very HR was no different at any time point among the three
trials (Table 1). TS decreased over the time period (Table 1). A
significant main effect for trial revealed that, after 5 min rest TS
was significantly lower during neck cooling than passive cool-
ing (p<0.05); and TS for neck cooling was also significantly
lower compared to forearm and hand cooling at 10 and 15 min
(p<0.05).

TABLE 1
PHYSIOLOGICAL AND THERMAL RESPONESES
(MEAN+STANDARD DEVIATION, N=7)

‘S‘tsatrr:l?rf fsn_ (rin(l)lt; Recovgry Recove.ry Recoveljy RecoveW Epd of End of
at 0-min at 5-min at 10-min at 15-min | sprint test | YYIRI
run run
Heart rate (beats'min™)
Passive cooling 94+18 169+18 123+12 104+£15 92+11 87+11 156422 194+8
Forearm and hand cooling | 88+10 161£26 117+11 96+12 87£10 87+12 162420 19247
Neck cooling 94+11 162420 11348 95+15 87+12 88+12 152421 19448
Rectal temperature (°C)
Passive cooling 37.8+0.4 | 39.0+0.5 | 39.0+0.5 | 38.8+0.5 38.6+0.5 38.3+0.5* | 38.4+0.5 | 38.9+0.4
Forearm and hand cooling | 37.5+0.2 | 38.9+0.4 | 39.0+0.4 | 38.5+0.5 | 38.2+0.4* | 38.0+0.4* | 38.3+0.3 | 38.840.4
Neck cooling 37.5+0.3 | 38.9+0.4 | 39.0+0.5 | 38.840.4 | 38.5+0.4* | 38.2+0.3* | 38.4+0.3 | 38.8+0.4
Thermal sensation
Passive cooling 4.0£1.2 | 6.4+04 4.9+1.1 4.4+1.0 4.1£0.9 3.6+0.7F 4.4+0.8 5.3+0.9
Forearm and hand cooling | 4.4+0.7 | 5.9+0.3 5.1+0.9 3.9+1.1F 3.6+0.9t 3.4+0.6F 4.1+£0.5 5.3+0.8
Neck cooling 3.9+0.6 | 5.9+0.5 4.7+1.0 | 3.0£0.7Ff | 2.5+0.8+%§ | 2.2+0.671§ | 3.9+0.4 | 4.6+1.0

Legend: YYIR1 — Yo-Yo intermittent recovery level 1 test. For the ratings of thermal sensation, each number represents the

following: 8—“Unbearably Hot”, 7—“Very Hot”, 6—“Hot”, 5—Warm”, 4—“Comfortable”, 3—“Cool”, 2—“Cold”, 1-“Very Cold”, 0—
“Unbearably Cold”. *(rectal temperature) significantly different from start of the 15-min recovery, p<0.05; f(thermal sensation)
significantly different from start of the 15-min recovery, p<0.05; f(thermal sensation) neck cooling significantly different from

passive cooling, p<0.05; §(thermal sensation) neck cooling significantly different from forearm and hand cooling, p<0.05

Performance of 6 x15-m sprint test

The effects of cooling on multiple sprint performance are
presented in Figure la. Average times for the six sprints were
2.86+0.16 sec vs. 2.81+0.17 sec vs. 2.83+0.17 sec, for passive
cooling, forearm and hand cooling, and neck cooling, respecti-
vely. Relative to passive cooling, neither forearm and hand
cooling nor neck cooling enhanced the sprint performance. HR
was no different at any time point among the trials. At the end
of the sprint, no difference of T,, HR, and TS was found
among the trials (Table 1).

Performance of YYIRI]

Both forearm and hand cooling and neck cooling significan-
tly improved the total distance covered (Figure 1b). The distances
covered were 654+311 m (passive cooling), 8694320 m (forearm
and hand cooling), and 8144328 m (neck cooling). Five out of
the seven participants responded to the cooling treatment (Figure
1b). Rectal temperatures increased rapidly to the level of pre-
cooling condition (Table 1). At the end TS were not different
among the trials (p>0.05, Table 1).

TABLE 2
SWEATING RESPONSE AND FLUID BALANCE
(MEAN+STANDARD DEVIATION, N=7)

Passive cooling | Forearm and hand cooling | Neck cooling
Fluid ingestion (ml) 968+359 6794292 6924420
Weight loss (kg) 1.5+0.4 1.0+£0.2%* 1.1+0.3*
Dehydration (%) 2.1+0.3 1.4+0.3% 1.540.3*
Sweat rate ((I'h™) 1.2+0.3 0.8+0.1* 0.8+0.3*

*significantly different from passive cooling, p<0.05

Sweating response, fluid balance,

and overall thermal discomfort

Impact of active coolings on sweating response and fluid
balance is given in Table 2. Sweat rate was significantly higher
(p<0.05) in passive cooling over the trial period when com-
pared to the active coolings. Active coolings significantly atte-
nuated the dehydration (p<0.05). Neck cooling (4.6+0.6) atte-
nuated the session TS compared to passive cooling (5.3+0.5)

(p=0.03), with no difference for forearm and hand cooling
(4.940.5) (p>0.05).
Discusion

This study was designed to examine the impact of half-time
cooling on recovery and a second bout of exercise performance.
This test protocol, including the 45-min intermittent running,
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repeated sprint test, and YYIRI, was chosen to simulate the
high-intensity, intermittent nature of soccer running activities,
to evaluate the external environmental heat load on players
when matches are held in high ambient temperatures. The resul-
ts from this study demonstrate that active coolings during a si-
mulated half-time recovery enhanced thermoregulatory ability
by decreasing whole body sweating despite the absence of fur-
ther reductions in body core temperature. Most importantly,
these simple active coolings successfully yielded 42% (forearm
and hand cooling) and 31% (neck cooling) improvements in so-
ccer-specific intermittent running performance even in a tempe-
rate environment. This increase in exercise capacity could be
attributed to the lower sweat rate, dehydration status, and im-
proved thermal comfort.

Water immersion has been suggested to be effective mean
to extract the heat from the circulating blood and cool the body
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core'!. Using methodology similar to ours (20-min recovery at
a room temperature of 15°C), Carter et al.'® reported a 0.8°C re-
duction of core temperature (we saw about a 0.7°C drop in 15
min) when participants were cooled via forearm and hand
immersion at 10°C of cold water. The current results found all
three cooling conditions significantly reduced the body core
temperature in 15-min recovery period. However, neither active
coolings further enhanced body temperature control during the
recovery period and the subsequent bout of exercise compared
to passive cooling. The substantially comfortable temperature
and humidity in the comfortable laboratory field may have pre-
vented further advantages from active coolings. However, pra-
ctically from a cooling core temperature standpoint, passive
cooling provided enough drive for recovery (body core tempe-
rature regulation), where the environment here can be typically
found in many locker room settings during the half-time break.
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FIGURE 1

ACTIVE COOLINGS ON SOCCER-SPECIFIC PERFORMANCE TESTS: a) 6x15-m repeated sprint test b) Yo-Yo intermittent
recovery level 1 test (YYYIR1) (left panel: individual data [@ — responder, O — non-responder]; right panel: average data)
(meanstandard deviation, N=7). *significantly different from passive cooling, p<0.05

Any cooling intervention acting as a “heat-sink” can be
expected to improve exercise performance in the heat. From
our results, there was no beneficial effect of cooling on high
intensity sprint ability. Lack of an apparent beneficial effect
of cooling on repeated sprint ability has also been reported
elsewhere®'®. 1t is possible that, the ative coolings did not di-
fferentiate the body core temperature during the recovery
period in the simulated locker room environment and therefo-
re did not elicit an improvement in the subsequent sprint per-
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formance. In addition, we chose 15-m for the sprint test as an
indicator of anaerobic capacity following the earlier fatiguing
exercise, since this distance typically reflects the soccer play-
ers’ running pattern (~14 m) during competitive matches’.
The current test protocol emphasizing soccer-specific sprint
distance and relative adequate recovery may allow sufficient
recovery and pose inadequate challenge for the body’s ther-
moregulation system and thus, mitigated beneficial effect of
the active coolings.
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A single physiological parameter such as a reduction in co-
re temperature may not well reflect the global view of whole
body thermoregulation. Crawshaw et al.'” have shown that local
skin cooling can reduce sweating response in the heat even in
the absence of an apparent reduction in body core temperature.
A recent review'® concluded that high skin temperature and hy-
pohydration, not high core temperature, are the primary factor
impairing aerobic exercise performance. Compared to passive
cooling, active coolings reduced the sweat rate by 0.4 I'h” or
~33% advantage (Table 2) and attenuated dehydration process
at the end of the trial. This is similar to the finding using a neck
cooling device in which the sweat rate was reduced by 6.4%’.
The reduced sweat rate could be resulted from enhanced condu-
ction and convection heat loss via cold water and concomitan-
tly, reduced the reliance of body heat dissipation via sweat pro-
duction and evaporative cooling. Meanwhile, active coolings
also improved the perception of comfort during recovery and
subsequent exercise. Using cold water immersion or even sim-
ple intervention, replacing multiple cold and wet towel of neck
cooling, achieved desired physiological benefit. Effect of cool-
ing on comfort and sweating response resulted in significant
improvement in distance covered during YYIR1 for forearm
and hand cooling (42+37% over no cooling) and neck cooling
(31£24% over no cooling) (Figure 1b). It is apparent that even a
moderate dehydration (~2.0% for passive cooling) could consi-
derably impact on the submaximal exercise capacity, and such
negative effect would be evident if both the environmental tem-
perature and the relative humidity (reduced efficacy for evapo-
rative cooling) are high, and/or in many sport-specific situati-
ons, where chances for fluid replenish are restricted.

Based on the current results, there are several points of intere-
sts regarding the development of fatigue in soccer. First, a critical
high core temperature from strenuous exercise and environmental
heat threatens the performance and health of players. As
evidenced during the subsequent performance tests (~20-25 min
of total time for the sprint test and YYIR1), the core temperature
increased rapidly back to the level immediately after the 45-min
run (Table 1). This was as a result of the sprint and submaximal
run in a temperate environment, and not in the heat, during which
it would be expected to observe an even higher core temperature.
This would be a great concern, especially if major competitions
(e.g., Olympics soccer tournament) or pre-season camps are held
in high ambient temperatures in the summer time. The intermi-
ttent nature of soccer match play clearly poses evident thermal
strain on the body. Furthermore, from the current study, ~2% mo-
derate dehydration (~80 min of total trial time including
recovery) was associated with a decline in high-intensity running
performance and may play a major role in the development of
fatigue. It should be noted that, in our study, fluid (tap water) was
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Conclusion

The present study has demonstrated the practical field
benefits (i.e., YYIR1, sweating response) of forearm and hand
cooling and neck cooling in delaying the development of
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Taken together, the current simple effective active coolings are
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UTICAJ HLADENJA TOKOM POLUVREMENA NA TERMOREGULACIJU

I SPECIFICNE PERFORMASE FUDBALERA

SAZETAK

Ova studija ispituje dvije intervencije hladenja (aktivnu nasuprot pasivnoj) tokom simulirananog oporavka u poluvremenu na

termoregulaciju i kasniji uc¢inak vjezbanja. Nakon 45-minutne aktivnosti na pokretnoj traci, ispitanici (N=7) su tretirani 15-
minutnim oporavkom, pasivnim hladenjem podlaktice i Sake ili vrata u odredenoj prostoriji za ovakve namjene. Nakon oporavka,
ispitanici su tretirani 6x15-m sprint testom i Yo-Yo Intermittent Recovery Level 1 testom (YYIR1) u umjereno zagrijanom
okruzenju. Ni aktivno hladenje nije izazvalo dalje smanjenje rektalne temperature, niti pasivno. Nije pronaden uticaj aktivnog
hladenja u ponovljenom testu sa sprintovima. Medutim, aktivno hladenje je izazvalo smanjenje znojenja, toplotni osjecaj (TS) u
poredenju sa pasivnim hladenjem (p<0.05). Kod pasivnog hladenja, poviSeno znojenje je rezultirano na nivou 2.1+£0.3%
dehidratacije u poredenju sa hladenjem vrata (1.5+0.3%), podlaktice i Sake (1.4+0.3%) (p<0.05). YYIRI je znacajno unaprijeden
(p<0.05) kada je u pitanju hladenje podlaktice i ruke (869+320m) i hladenja vrata (814+328m), u poredenju sa pasivnim hladenjem
(6544+311m). Navedeni rezultati sugeriSu na ¢injenicu da aktivne intervencije hladenja efikasno poboljSavaju udobnost i zacetak
znojenja, koje je bilo usporeno tokom drugog seta vjezbi.

Kljuéne rijeci: fudbal, tjelesna temperatura, let, potapanje, znojenje, zamor.
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ABSTRACT

This paper presents two types of bias that occur relatively often when using multivariate analysis. For both types of bias, it is
characteristic that the number and choice of different types of variables are not balanced by application of clear methodological
rules. Following the interpretation of broader theoretical positions, which include "confirmation bias" ( of initial hypothesis) and
"misspecification bias", a description of two types of bias characteristic of multivariate analysis are given: "mixed-level bias" (in
terms of specificity - generality) and "mixed-constructs bias" . Both types of bias further enhance the disparity in the number and
ratio of different types of variables in the same multivariate analysis. Details of situations, when these two types of bias appear, are
presented and displayed in four different examples. Several strategies are proposed as to how these types of bias can try to be

avoided, during the preparation of studies, during the statistical analyses and their interpretation.

Key words: Mixed-constructs bias, Mixed-level bias, Multivariate analysis.

Introduction

This article is about two not so sporadic events in scientific
publications, which have the same consequence: using multiva-
riate statistical methods for getting (consciously or unconsci-
ously) biased final findings. For both types of events, it is cha-
racteristic that the number and choice of different types of
variables in research is not balanced by applying clear metho-
dological rules.

In these cases, the ‘usual’ mistakes during performing re-
search process, such as ‘seven statistical deadly sins’ are not do-
ne: (1) the use of parametric analysis of ordinal data; (2) the ina-
ppropriate use of parametric analysis in general; (3) the failure to
consider the possibility of committing type II statistical error; (4)
the use of unmodified t-tests for multiple comparisons; (5) the
failure to employ analysis of covariance, multivariate regression,
nonlinear regression, and logistical regression when indicated; (6)
the habit of reporting standard error instead of standard deviation;
(7) the underuse or overuse of statistical consultation'. These ty-
pes of bias also do not appear because of the use of invalid stati-
stical methods, or invalid grouping of cases, or invalid grouping
of indicators. For example, if more than one factor is related to
the outcome and factors are even interdependent, more complex
statistical tests like regression analyses are required. Also, the
grouping of too many different cases sets an undeterminable bias
and is therefore not acceptable. Finally, indicators which are too
simple can miss the main point of the construct that has to be
represented”. Frequently, practitioners seek to use categorical
data in the course of model building using simple and multiple
linear regression analysis®. However, it is incorrect to recode such
variables using numeric values to be included in regression
analysis®, while the ‘dummy’ variables are exceptions from this
rule. However, all these mistakes can be avoided through correct
use of multivariate and univariate statistics®.
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When analyzing the sources of two events, mixing specific
with general concepts and “comparing apples and oranges”, the
first step is considering the consequences of these specific mi-
stakes while performing multivariate analyses. This leads us to
the concepts of confirmation bias and misspecification bias.

Confirmation Bias

Confirmation bias (confirmatory bias, myside bias) is an
inclination of people to favor information that confirms their
beliefs or hypotheses. People tend to gather or remember in-
formation selectively, or interpret it in a biased way’: the
effect is stronger at emotionally charged issues and for deeply
entrenched beliefs. Confirmation biased researchers also tend
to interpret ambiguous evidence as supporting their existing
position, in few aspects: hypothesis-determined information
seeking and interpretation, restriction of attention to a favored
hypothesis, preferential treatment of evidence supporting exi-
sting beliefs, looking only or primarily for positive cases,
overweighting positive confirmatory instances, seeing what
one is looking for’. The confirmation bias in real-world con-
texts leads to the explanations of the confirmation bias, with
the following motives: the desire to believe, information-pro-
cessing bases for confirmation bias, positive-test strategy or
positivity bias, conditional reference frames, pragmatism and
error avoidance, and educational effects’. There are numerous
examples of confirmation bias in many fields of scientific re-
search®. For example, when making questions in some questi-
onnaire, certain positive dimensions could be weighted more
heavily in choosing than in rejecting, while negative dimen-
sions might be weighted more heavily in rejecting than in
choosing: the enriched option tends to be chosen and rejected
relatively more often than the impoverished option, what
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could be extended to nonbinary decision problems’. The
second example describes field listing of housing units, as an
expensive and time-consuming stage of the survey process.
Using an experimental repeated listing design to demonstrate
the presence of confirmation bias in dependent listing, the
evidence is found that when provided with an initial listing to
update in the field, listers can become too trusting of the list:
they tend not to add missing units or delete inappropriate
units®. Third research is about auditors, who have confirmato-
ry bias towards the findings of the prior year audit opinion
and the consequences for consistency in auditor reporting be-
haviour. There is a lack of consistency in audit reporting be-
haviour, particularly with regard to the liquidity position of
the firms. The lack of consistency is associated with firms
that switched auditors after receiving a first time going
concern modification’. Fourth, academic psychologists show
a tendency to rate the quality and appropriateness of scientific
studies more favorably when results and conclusions are ‘in
line” with their own prior beliefs. Psychologists tended to
evaluate results significantly higher when they conformed to
their own prior expectations, for example, when astrological
hypotheses were disconfirmed'®. Fifth, thought processes of
people can have a significant impact on software quality: on
the way software is designed, developed and tested by people.
Patterned deviations of human thought from the laws of logic
and mathematics (cognitive biases) are a likely cause of
software defects'!.

Misspecification bias

So-called ‘misspecification bias’ can be met in numerous
contexts of multivariate analyses. Most of the examples come
from multiple regression analyses, factor analyses and structural
equations modeling. Here are presented some of these examples,
together with recommendations for avoiding this type of bias.

Researchers in a number of disciplines have argued that
much of past research may have incorrectly specified the rela-
tionship between latent variables and indicators as reflective
when an understanding of a construct and its measures
indicates that a formative specification would have been
warranted'?. Also, the posited severe biasing effects of con-
struct misspecification on structural parameters in structural
equations modelling, lead to concluding that an important
portion of the literature is largely invalid: but construct
misspecification, in general does not lead to severely biased
estimates'2. The other opinion is the belief that regardless of
the extent of the bias, it is critically important for researchers
to achieve correspondence between the measurement spe-
cification and the conceptual meaning of the construct so as to
not alter the theoretical meaning of the construct at the
operational layer of the model'’. This alignment between
theory and measurement will safeguard against threats to
construct and statistical conclusion validity'®. A proper model
is fully supported by the data and has enough parameters to
avoid bias, but not too many that precision is lost: it is the
Principle of Parsimony'. Classical model selection has been
based on goodness-of-fit tests, which test only against general
alternative hypotheses. The alternative is between-model
tests, a likelihood ratio test with a specific alternative hypo-
thesis'*. Model selection based on classical hypothesis testing
can be very difficult and has unknown properties: Akaike’s
Information Criterion (AIC), likelihood, quasilikelihood, and
data resampling, provide modern methods to achieve valid
inference'*.
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Model misspecification in regression has long been a well-
recognized research problem and the estimation biases resulting
from a misspecified model can be very serious'’. In one nume-
rical example, a classic simple or multiple linear regression
can achieve with 0.99 probability a near perfect fit to a random
sample of any size but due to the omission of an independent
variable the signs of the estimated coefficients are all wrong,
thus distinguishing prediction from causation'®. Multiple regre-
ssion with R* = 1 is a criterion for correct model specification,
but even a multiple regression with the best inferential statistics
is no guarantee for being a correct model". The bias induced by
these "unobserved" variables in linear regression equations is
called the unobserved variables bias'®.

The appropriate measure of inflation uncertainty is relative
measure to the gross expected rate of inflation'”. Empirical stu-
dies of the effects of inflation uncertainty have misspecified
their models by not using the relative measure: the bias is equi-
valent to omitting a relevant variable. It is necessary to use the
relative measure in future studies of this issue'”.

The debate about propensity score is concerned with the
number of pre-treatment variables that should be included in
the propensity score. The standard practice when estimating a
treatment effect is to include all available pre-treatment variab-
les, but this approach is not always optimal, when the goal is
bias reduction'®. Including an additional relevant variable in the
propensity score can increase or decrease the bias on the effect
of interest. However, the balance tests and sensitivity analysis
provide limited protection against overadjustment.'®

Factor analysis is a technique which is designed to reveal
whether or not the pattern of responses on a number of tests
can be explained by a smaller number of underlying traits or
factors. Similarly, there are many ways it can be abused and
misinterpreted'®. The posterior probabilities in latent class
analysis (LCA) are generated using a non-inclusive LCA that
includes manifest indicators, but not other variables of in-
terest that are included in the analysis model’®. When the
analysis model is more general than the classification model,
it is expected that the estimated relations between latent class
membership and the other variables are attenuated: the use of
an inclusive LCA, in which all variables included in the
analysis model are also included in the classification model, is
proposed?’.

Mixed Levels Bias and Mixed Types Bias

Selection of an appropriate model as the basis for data ana-
lysis is critical for valid inference: the data will only ‘support’
limited inference'®. A model should have enough structure and
parameters to account adequately for the significant variability
in the data, but in the cases when the model has too much stru-
cture or too many parameters, precision is unnecessarily lost
and “effects’ may be inferred that are not justified by the data'*.
The absence of a clear rule as to which extent data analysis has
to be leaded by data or theoretical model, could be addressed as
a source of two types of bias, suggested by the author of this
article.

Namely, researcher’s choice determines the decision regar-
ding which different types of variables will be included in mul-
tivariate research, as well as a number of variables which are
included in multivariate research design.

First type of events, mixing general (latent variable) con-
cepts with specific (manifest) variables in the same multivariate
analysis could be called ‘mixed levels bias’. While choosing
variables, whether based on the previous findings or sponta-
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neously, researcher could analyse simultaneously the variables
with different levels of the specificity. For example, factor
scores for the sets of variables that represent, say, instrumental
aggressiveness (which comprise 50 manifest variables), toge-
ther with numerous sets of single manifest variables which re-
present a variety of individual’s behaviours in specific life situ-
ations. Both types of variables could be used in the same analy-
sis (for example, linear multiple regression, canonical discrimi-
nation or factor analysis)

Second type of events, called ‘comparing apples and oran-
ges’, describe the situation when in the same multivariate ana-
lysis (especially in the situation when ‘mixed levels bias’ is not
controlled) different types of variables are used: biological,
psychological, kinesiological, economical, etc.). This source of
bias could be called ‘mixed constructs bias’. For example, the
researcher could choose just three variables which represent so-
me psychological constructs in kinesiology and, say, 25 indica-
tors of health status, performing some method of multivariate
analysis: psychological variables would have a small chance
appearing statistically significant, or to form strong founded la-
tent variable, as compared with variables which describe the
space of health status.

Examples of two types of bias

In one simple study about the attitudes of swimming
coaches in Croatia, both of the abovementioned types of bias
are illustrated. The study included 71 swimming coach, 44 of
which were male and 27 female, from the majority of Croatian
swimming clubs (23 in total), from Zagreb, Varazdin, Tuhelj,
Sisak, Osijek, Pula, Pore¢, Rovinj, Rijeka, Sibenik, Split, Du-
brovnik and Korcula. The study was conducted on a sample of
swimming coaches, with different age, length of service, quali-
fications and age categories of swimmers with which he/she
works.

Among standardized psychological instruments, Croatian
version of Burn’s Perfectionism Scale is used, which measures
one-dimensional perfectionism, which describes generalized
but negative perfectionismﬂ. It contains 10 items, to which the
subjects reply on a Likert type 5-point scale, the greater estima-
te meaning greater agreement with content of the statement. In
the study of perfectionism in basketball players, two types of
‘unidimensional’ perfectionism revealed: manifest (obvious in
behavior) and experiential perfectionism*. Motive of achieve-
ment is measured on the scale MOP2002%: this scale of achi-
evement motives was Likert’s type of 5 degrees, with 55 items.
Four factors of the scale MOP2002 (four dimensions of achi-
evement) are comprised in this research in only one general
score.

A few sets of variables are derived from the items of the
Questionnaire for swimming coaches. The first set of vari-
ables were general (mostly demographical) variables, de-
fined as follows: gender, age, education level, marital status
(all nominal variables except age). Second set considered
variables directly related to swimming: work experience as
a coach, duration of swimming experience, chronological
age in which the swimmer stopped swimming, number of
swimmers with whom he/she works as a coach (all the ratio
variables), previous engagement in competitive swimming,
holding medals from national championships, membership
in some of the national selections in swimming (cadet,
junior and senior), reasons for the cessation of active
engagement in swimming (own will, sports injuries or dise-
ase, disagreeing with the club, disagreements with other

coaches, critical life events, greater ambitions than the po-
ssibility of the club), a permanent working contract in the
club, age category of swimmers with whom he/she works
(swimming school — young children, cadets, juniors and
seniors) (all the binary variables). The third set of variables
that indicate attitudes towards job and coaching in the
club: job satisfaction, satisfaction with monthly income at
the club, satisfaction with the schedule of activities at the
club, potential to make a better schedule of activities at the
club, the maintenance of professional meetings, the flow of
information, stimulating relationships, board members are
working for the good of the swimming, swimmers appre-
ciate coach’s work, the exploitation of the government and
swimmers (three-point estimation scale for all the va-
riables). Variables that indicate attitudes toward coaching
swimmers: the existence of non-perspective swimmers, pre-
ference to work with a decent swimmer who is not per-
spective, whether it is working with unpromising swimmer
demotivating, involvement in working with unpromising
swimmers, willingness to invest the efforts in unprofitable
swimmers, preference to work with a swimmer inappro-
priate behavior but promising, whether seniors quit swim-
ming if they do not win medals at state championships
(three-point estimation scale for all the variables). Variables
that indicate attitudes toward coaching their own child as a
future swimmer: the inclusion of their own child in swim-
ming, personal training of the child. Respondents who have
children did not respond to these two questions (both binary
variables). Variables that indicate the perceptions of the
‘high quality’ coach: can someone be a good coach who is
not engaged in swimming, can someone be a good coach
without proper school (both three-point estimation scales).
One variable is about self-assessment of their own work:
how good I am doing my job as a coach (three-point esti-
mation scale). The last set consists of variables that indicate
attitudes toward fellow coaches and competition system:
his/her colleagues are doing their job well, the system of
competition is stimulating for the development of swimmers
(three-level estimation scale).

Example 1: Mixed levels bias in canonical discrimination

analysis

In the first two examples, the main goal is to determine the
factors of differences for attitudes about swimming coaching,
together with two psychological characteristics, with different
choices of variables.

In the first example, three latent variables are chosen (two
types of perfectionism and composite score in achievement mo-
tivation), together with a few single (manifest) variables (all
other variables about swimming coaching) (Table 1). In spite of
the fact that in general the discrimination function does not
show the difference between female and male coaches, in one
single variable (whether someone without proper education can
be a good coach) the difference is found (higher mean value for
female coaches). However, it has to be mentioned that experi-
mental and manifest perfectionism comprise the data from 10
single items, while the score in achievement motivation com-
prises the data from 55 items in total. Simple consideration
leads to a hypothesis that more general and complex latent psy-
chological variables are in the same range with single manifest
variables in discriminant analysis. On the other hand, the num-
ber of complex vartiables is less than the number of manifest
variables, which can have higher likelihood to appear statistica-
lly significant.
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TABLE 1

DISCRIMINATION ANAYLSIS AMONG THE COACHES THAT BELONG TO DIFFERENT GENDER IN A SET OF
VARIABLES ABOUT SWIMMING COACHING

NP . Eignevalue Wilks’s A Canonical correlation x2-test (degrees of freedom)
Discrimination Function
0.177 0.850 0.388 10.597
Correlation with
Variables Wilks’s A | discriminational Fotest Mean Mean o o
(1,69) males females males females
factor
experiental 1.000 0.001 0.001 10.614 10.667 4.088 9.348
perfectionism
manifest 0.999 -0.068 0.056 16.250 16.111 2.441 2326
perfectionism
achievement 0.995 0.168 0345 | 242.409 246.296 29.120 23.294
motivation
can be a good coach
someone who is not 1.000 -0.033 0.013 2.500 2.481 0.629 0.700
engaged in swimming
can be a good coach
someone without 0.913 0.734 6.587* 1.864 2.296 0.734 0.609
proper school
I prefer to work with a
decent swimmer who is| 0.963 0.465 2.643 1.432 1.630 0.501 0.492
not perspective
whether it is working
with unpromising 0.996 0.009 0.275 1.432 1.519 0.695 0.643
swimmer demotivating
job satisfaction 0.959 -0.491 2.947 2.750 2.519 0.438 0.643
Centroids -0.325 0.530

Legend: * test significant at p< .05 level; Bold — names of complex (more general) variables

TABLE 2

DISCRIMINATION ANAYLSIS AMONG THE COACHES THAT BELONG TO DIFFERENT GENDER IN A SET OF
VARIABLES ABOUT SWIMMING COACHING

Discrimination Function Eignevalue Wilks’s A iﬁ:&i;:::’ x-test (degrees of freedom)
0.341 0.746 0.504 18.786*
. C.o rre?la‘Fion.with Mean Mean (4] o
Variables Wilks’s A | discriminational ~ |F-test (1,69)
factor males females males females
achievement motivation | 0.995 -0.121 0.345 242.409 246.296 29.120 23.294
unidimensional 1.000 0.010 0.002 26.864 26.778 5.192 10.237
perfectionism
job satisfaction 0.959 0.354 2.947 2.750 2.519 0.488 0.643
satisfaction with income 0.997 0.096 0.217 1.977 1.889 0.821 0.698
satisfaction with the
assignment of tasks in the| 0.841 0.744 13.034** 2.409 1.778 0.757 0.641
club
board members are
working for the benefit 0.940 0.432 4,393 2.250 1.852 0.781 0.770
of swimming
SWIMMELS appreciate | ) gq5 -0.209 1.027 2.750 2.852 0.438 0.362
my work
exploitation by
management and 0.999 -0.053 0.066 1.477 1.519 0.698 0.580
swimmers
stimulating relationships | 0.846 0.729 12.515%* 2.432 1.778 0.695 0.847
R 0.922 0.499 5.859+ 2.068 1.519 0.974 0.849
information
Centroids 0.451 -0.735

Legend: *significant at p<.05 level; **significant at p< .01 level; Bold — names of psychological complex variables
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Example 2: Mixed constructs bias in canonical
discrimination analysis

In the second example, two latent variables are chosen (unidi-
mensional perfectionism and composite score in achievement
motivation), together with a few single (manifest) variables (all
other variables about swimming coaching) (Table 2). In this case
the discrimination function shows statistically significant diffe-
rence among female and male coaches, as well as in three single
variables (satisfaction with the assignment of tasks in the club;
stimulating relationships in the club; the flow of vocational
information) the difference is found (in all tree cases, higher
mean values are found for male coaches). In this case also it has
to be mentioned that unidimensional perfectionism comprises the
data from 10 single items, while the score in achievement moti-
vation comprises the data from 55 items in total (this can be also
the example for mixed levels bias, too), while the other variables
are single manifest ones. Specific consideration here is directed
to the fact that all variables in this function comprise very diffe-
rent number of variables that belong to different concepts: psy-
chological characteristics, attitudes towards job and coaching in
the club, perceptions of the ‘high quality’ coach, attitudes toward
fellow coaches and competition system. The hypothesis about mi-
xed constructs bias appears from the fact that different number of
variables from different thematic issues (and/or constructs) of the
questionnaire is included in the same discriminant analysis. Hen-
ce, variables from more numerous represented thematic issues
(and/or constructs) can have a higher likelihood of appearing sta-
tistically significant.

Example 3: Two types of bias in principal components

analysis (PCA)

In the third example, the main goal is to determine the
latent structure of attitudes about swimming coaching, together
with two psychological characteristics. Principal Component
Analysis (PCA) with Varimax rotation was performed (Table
3). In this case, a different number of variables from different
thematic issues (and/or constructs) of the questionnaire is inclu-
ded in the same PCA. The fact that three latent variables are
chosen (two types of perfectionism and composite score in
achievement motivation), together with a few single (manifest)
variables (all other variables about swimming coaching) in the
same PCA, indicate previously described mixed level bias. The
hypothesis about mixed constructs bias (’comparing apples and
oranges’) appears from the fact that a different number of
variables from different thematic issues issues (and/or con-
structs) of the questionnaire is included in the same PCA.
Hence, variables from more numerous represented thematic
issues (and/or constructs) can have higher likelihood of satisfa-
ctorily saturating the principal components (PC). PCA of these
mixed constructs with different level of the specificity, produ-
ced relatively ‘explainable’ PCs, but only psychological chara-
cteristics form one clear PC, while the other two are suspect. In
case when we omit some variables in the second iteration of
PCA, to remove variables with suspect interpretability, it will
lower the reliability of the PC.

TABLE 3
PRINCIPAL COMPONENTS ANALYSIS WITH VARIMAX ROTATION FOR THE COACHES IN A SET OF VARIABLES
ABOUT SWIMMING COACHING

Items Experience Job characteristics Psychologlc.al
characteristics
years of work experience 0.880
age 0.825
personal coaching own child -0.688
can be a good coach someone without proper school 0.502
can be a good coach someone who wasn’t swimmer -0.694
job satisfaction 0.689
years of engagement in swimming 0.687
satisfaction with the assignment of tasks in the club 0.335 0.554
satisfaction with income 0.488 0.423
achievement motivation 0.863
manifest perfectionism -0.320 0.748
experiential perfectionism 0.627
Eigenvalue 2.375 2.157 2.032
Variance Explained (%) 19.79 17.97 54.70
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.494 Bartlett's Test 107.992%*

Legend: *significant at p< .05 level; **significant at p< .01 level; Bold — names of psychological complex variables, together with

satisfactory saturations for principal components

Example 4: Two types of bias in linear multiple regression
analysis

In the fourth example, the main goal is to use a set of vari-
ables (attitudes about swimming coaching, together with one
psychological characteristic) to predict self-perceived quality of
coach’s work. This example deals with linear multiple re-
gression analysis (MRA) (Table 4). In this case, a different
number of variables from different thematic issues issues
(and/or constructs) of the questionnaire is included in the same
MRA. The fact that three latent variables are chosen again (two
types of perfectionism and composite score in achievement
motivation), together with a few single (manifest) variables (all

other variables about swimming coaching) in the same MRA,
indicate previously described mixed level bias. The mixed con-
structs bias appears from an uncontrollably different number of
variables from different thematic issues (and/or constructs),
included in the same MRA. Hence, variables from more nume-
rous represented thematic issues (and/or constructs) can have a
higher likelihood of appearing as statistically significant predi-
ctors in MRA. MRA that use these mixed constructs with a di-
fferent level of the specificity, produced statistically insignifi-
cant R-coefficient, but with some significant single predictors:
age, achievement motivation and the existence of nonperspecti-
ve swimmers.
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TABLE 4
MULTIPLE REGRESSION ANALYSIS: FORECASTING THE PERCEIVED QUALITY OF COACHING JOB ON THE BASE
OF PREDICTORS - SET OF VARIABLES ABOUT SWIMMING COACHING

Predictors Beta t p ()

job satisfaction -0.068 -0.388 0.701

satisfaction with income -0.084 -0.505 0.616

age 0.329 2.127 0.040

achievement motivation 0.407 2.059 0.047

the existence of nonperspective swimmers 0.329 2.185 0.035

disagreement with coaches -0.093 -0.625 0.536

experiential perfectionism -0.226 -1.403 0.169

manifest perfectionism -0.183 -1.032 0.309

swimmers appreciate my work -0.103 -0.681 0.500

whether it is working with unpromising swimmer demotivating -0.163 -0.972 0.338
Criterion - how good I’m doing my job as a coach R=0.550 R’=0.303; F (10,36)=1.562

Legend: *significant at p<.05 level; **significant at p< .01 level; Bold - psychological complex variables

Conclusion and recommendations

While describing misspecification bias, many strategies
how to reduce specific types of misspecification bias in specific
types of data analyses, were suggested. For these simple types
of bias (mixed level bias and mixed constructs bias), two gene-
ral strategies could be suggested. Firstly, to avoid mixed level
bias, the researcher has to decide if he/she wants to analyze la-
tent (complex) variables or manifest (single) variables: separate
analyses have to be done for latent variables and separate analy-
ses for manifest variables. Secondly, to avoid mixed constructs
bias, the researcher first has to analyze one set of the variables
(manifest or latent) separately (which describe some specific
thematic issue), while after performing data analyses in that
step, the same levels of variables (manifest or latent) in these
thematic issues can be directly analyzed in the next step of mul-
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DVIJE VRSTE PRISTRASNOSTI U MULTIVARIJATNIM STUDIJAMA: ,,PRISTRASNOST POMIJESANIH NIVOA*

I,,PRISTRASNOST POMIJESANIH KONSTRUKATA“

SAZETAK

U ¢lanku su predstavljene dvije vrste pristrasnosti koje razmjerno ¢esto nastaju pri koris¢enju multivarijatnih analiza. Za obije
vrste pristrasnosti, karakteristi¢no je da broj i odabir razli¢itih tipova varijabli nisu uravnotezeni primjenom jasnih metodoloskih
pravila. Nakon tumacenja $irih teorijskih polazista, koja obuhvataju “pristrasnost potvrdivanja” (inicijalnih hipoteza) i “pristrasnost
nedostatka specifikacije”, dat je opis dvije vrste pristrasnosti karakteristicnih za multivarijatne analize: “pristrasnost pomijesanih
nivoa”(specifi¢nosti-uopstenost), te “pristrasnost pomijesanih konstrukata”. Obije vrste pristrasnosti dodatno pojacava nesrazmjer-
nost u broju i omjeru razli¢itih tipova varijabli u istoj multivarijatnoj analizi. Pojedinosti o situacijama pojavljivanja dvije predstav-
ljene vrste pristrasnosti su prikazane na Cetiri razli¢ita primjera. Predlozene su strategije kako se navedene vrste pristranosti mogu

pokusati izbjec¢i, tokom pripreme istrazivanja, ali i tokom statisti¢kih analiza i njihove interpretacije.

Kljuéne rije€i: pristrasnost pomijesanih konstrukata, pristrasnost pomije$anih nivoa, multivarijatna analiza.
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Do Significant Achievements of National Football Team
Can Strengthen National Identity in Montenegro?
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ABSTRACT

Although most of Montenegro’s population adore football and support national football team, strong ethnic bigotry still exists.
It is interesting to compare the results of 1981 and 2011 census. There were 44.98% of ethic Montenegrins in 2011, 28.73% of
Serbs, and 8.65% of Bosnians; while the population living in same area in 1981 numbered 68.54% of ethnic Montenegrins and
3.32% Serbs, while ‘Bosnians’ did not exist as a category at that time; they were referred to according to their religion, i.e.
“Muslims”. Obviously, these differences were not caused by some great migrations, as it might seem at first sight, but it is the
result of the ideological sentiments of a number of citizens of Montenegro, who changed beliefs during the difficult and turbulent
time of the 1990s. The variations of their ethnicities are the outcome of the ideological concepts and their religious affiliations,
mostly due to the reason that most of them experienced the collapse of the Yugoslav national identity and still looking for their self.
Hence, a main goal of this study is to recommend that significant achievements of national football team can strengthen national

identity and enhance peaceful coexistence between various ethnic groups in multi-cultural society such as Montenegro.

Key words: Soccer, Ethnicity, Nationality, Nationalism.

Introduction

The Republic of Montenegro covers an area of 13,812 sq.
kilometers and borders Albania, Kosovo (as defined under
UNSCR 1244/99), Serbia, Bosnia and Herzegovina, Croatia,
and the Adriatic Sea in the south-west of the Balkan Peninsula.
According to the 2011 census', the population of this area num-
bered 620,029 inhabitants: 50.61% are women, and 49.39% are
men. The main features of the ethnic structure of the population
of Montenegro areas follows: 44.98% of the population is
ethnic Montenegrins, 28.73% are Serbs, 8.65% are Bosnians,
and 4.91% are Albanians, etc. It is interesting to compare the
results of the most numerous ethnic groups to the results of the
1981 census. The population living in the same area in 1981
numbered 68.54% of ethnic Montenegrins and 3.32% Serbs,
while “Bosnians” did not exist as a category at that time; they
were referred to according to their religion, i.e. “Muslims”.
Obviously, these differences were not caused by some great mi-
grations, as it might seem at first sight. It is the result of the
ideological sentiments of a number of citizens of Montenegro,
who changed beliefs during the difficult and turbulent time of
the 1990s. Thus, it is important for this study to underline that
the variations of their ethnicities are the outcome of the
ideological concepts and their religious affiliations, mostly due
to the reason that most of them experienced the collapse of the
Yugoslav national identity. From this reason, it is very impor-
tant to meet some historical perspectives of the political and
demographic controversies in Montenegrin society through last
century and half to understand better how to use that significant
achievement of national football team to strengthen national
identity and enhance peaceful coexistence between various
ethnic groups in multi-cultural society such as Montenegro.

Received for publication December 26, 2013

Historical perspectives of Montenegrin nation

It is very important to start from the fact that a tradition of
independent statehood in the area of what is now modern Mon-
tenegro dates back to the 11th Century. Although Montenegro
had been a sovereign principality for centuries, the most impor-
tant moment occurred in 1878, when the Congress of Berlin re-
cognized Montenegro as the 27th independent state in the
World. However, the history of Montenegrin independence
ended in 1918, when Montenegro unconditionally joined Serbia
in a controversial decision of the Podgorica Assembly. Soon af-
terwards Montenegro became a part of the Kingdom of Serbs,
Croats and Slovenes, the country that is renamed Yugoslavia
soon afterwards. From 1918 to 1941 Montenegro was a part of
this union, while it was a part of the Socialist Federal Republic
of Yugoslavia from 1946 to 1992. After the collapse of the na-
med federation, Montenegro was the only republic of former
Yugoslavia that preferred to remain part of a joint state with
Serbia in the early 1990s. This policy was not only pleaded by
the post-communist political leaders, but it also was supported
by a majority of Montenegrin citizens who wished to preserve
the existing federation, due to the closely association with the
idea of Yugoslavia. However, this idea was not viable and
Montenegro and Serbia established a Federal Republic of Yu-
goslavia (FRY) to succeed the Socialist Federal Republic of
Yugoslavia in 1992. While the constitution of the Federal Re-
public of Yugoslavia envisaged parity between the state mem-
bers in federal institutions, the common state was obviously do-
minated by Serbia, both economically and politically. Hence,
leaded by the reform socialist politician, Milo Pukanovié¢, Mon-
tenegro was slowly moving away from the federation and walk-
ing toward its independence. On 21 May 2006, the referendum
was held and more than 55% of Montenegrin citizens voted for
independence. Following its declaration of independence,
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Montenegro joined the United Nations, the Organization for Se-
curity and Cooperation in Europe, the Council of Europe, the
Partnership for Peace and a number of other international bodi-
es as a sovereign country. The referendum on independence
greatly reduced the divisions in Montenegrin society. The poli-
tical leadership managed to expand consensus across dividing
lines, primarily based on a key strategic goal of European inte-
gration, a goal supported by two-thirds of the population. Its
European perspective was reaffirmed in June 2006 after the re-
cognition of the country’s independence by EU member states.
In October 2007, Montenegro signed the Stabilization and
Association Agreement and an Interim Agreement on trade and
trade-related issues. Montenegro submitted its application for
EU membership in December 2008. In December 2010, the Eu-
ropean Union granted candidate status to Montenegro and acce-
ssion negotiations had started in June 2012. Once entry negotia-
tions have taken place, Montenegro has to negotiate on 35
chapters of the acquits, which will create a strategic agenda for
years to come. Although Montenegro needs to take few steps to
open the European doors, strong ethnic bigotry still exists with-
in Montenegrin society, mostly due to the reason the issues of
Montenegrin national identity are highly political in nature. Un-
fortunately, some opposition parties abused it while the authors
believe that the government has unclear concept of nation, nati-
onalism and national identity.

Nationalism: look into the past literature

From this reason, it was a compelling time to look into the
national identity issue and its ideological counterpart, nationa-
lism from the past literature. The study of nationalism is highly
problematized by the use of various terms by different authors
to describe similar or identical concepts. In such way, Kellas®
categorizes the study of nationalism into two main paradigms,
which he describes as “instinctive” and “contextual”, the for-
mer relating to human nature and the latter to specific cultural,
historical and economic factors. Further Cronin® breaks the pa-
radigms into primordialists, statists, political mythologists and
modernists. Smith* divides them in relation to perennialism,
primordialism, ethno-symbolism and modernism. Each of these
paradigms can be broadly categorized as either “ethnic” or
“modernist”. According to Has‘cings5 , the ethnic and modernist
views of nationalism differ mainly as to “the date of commen-
cement” with ethnic nationalists believing nations to have been
present since before the late 18th century and modernists seeing
nationalism as having commenced in the 18th and 19th centuri-
es. Hence, it is already noted that the strong ethnic bigotry is
the result of the ideological sentiments of a number of citizens
of Montenegro. The authors have the solution to this issue, to
switch a strong ethnic identity to the modernist approach that
exists all around the western European countries and wider.
They also believe, it would be reasonable to investigate how
significant achievement of national football team can streng-
then national identity as well as enhance peaceful coexistence
between various ethnic groups in multi-cultural society such as
Montenegro and bring citizens of Montenegro closer to Europe-
an citizenship.

National team achievements and national identity
This main hypothesis lies in the fact that sport and national

identity have been strongly connected through entire history,
mostly due to the reason that an individual sportsmen or a
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national sport team may represent an entire nation and foster a
sense of national pride amongst members of a given nation®.
Hence, sport is well placed for the development of both natio-
nal identity and national pride’, mostly because there is eviden-
ce in the scientific literature that national team success as well
as hosting major events in the world of sport such as world and
continental cups et cetera, could contribute to increased self-es-
teem and national pride®”'?. On the other hand, it is wrong to
conclude that all members of a certain society exploit sport to
construct their national identity as well as that, all members
within a same society would derive pride from associating
themselves with sporting success. Hence, it is more than clear
that sport is probably just one of numerous factors that may in-
fluence national identity and as such, it is important to be ex-
plored.

A characteristic of the previous studies pertaining to sport
and national identity is its non-empirical nature, and this rela-
tionship has been documented mostly from anthropological and
sociological positions'""'>'*. Serious of novels have emphasized
the link between sport and a strong sense of collective identi-
ty'*. There have been also many investigations regarding the
connection between sport and national identity, but not too ma-
ny from the position: how significant achievement of national
football team or any other national sport team can strengthen
national identity as well as enhance peaceful coexistence bet-
ween various ethnic groups'’, mostly due to the reason that
sport scientists have been disinterested in researching this rela-
tionship in the past. According to Heere and James'®, the inve-
stigation of a connection between national football team or any
other national sport team and surrounding societies is still
extensively unexplored.

In an era of increased globalization, it is clear that sport
and major sporting events provide a site for national iden-
tities to be expressed. However, some sports disciplines are
more suitable than other disciplines to become medium for
the development and expression of national identities. These
facts vary from nation to nation'” and the authors of this stu-
dy chose football as a sports discipline he would like to ex-
plore, mostly due to the reason that football is “most im-
portant secondary thing in the world” in the most countries
all around the World, as well as due to the reason that
national football team is favorite national sport team that
people would mostly identify with in the country that inve-
stigation is planning to be conducted.

Conclusion

Hence, the potential scientific project would analyze the
relationship between sport and national identity within Mon-
tenegro, focusing on the significant achievement of national
football team and its impact on national identity and
improvement of peaceful coexistence between various
ethnic groups in Montenegro, all in order to come closer to
European citizenship. It examines the complexity of de-
fining a sporting national identity, as well as suggests the
opportunity of competing definitions of national identity
existing in Montenegro within and across the most favorite
sport (football) and its significant achievements in post-
2006 Montenegro. Consequently, the authors use this pu-
blication to invite all interested parties to join the consor-
tium of the potential project proposal that would critically
investigate existing hypotheses surrounding sporting natio-
nalism and national pride in Montenegro, to situate the
striking absence of recent research findings within the
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literature, and to locate contemporary sporting nationalism
in the period after Montenegro formally rehabilitate its
independence after almost century.
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DA LI ZNACAJNI USPJESI NACIONALNOG FUDBALSKOG TIMA MOGU OJACATI NACIONALNI IDENTITET

U CRNOJ GORI?

SAZETAK

Iako veé¢ina Crnogoraca obozava fudbal i podrzava nacionalni fudbalski tim, veoma izraZzena etni¢ka netrpeljivost i dalje

postoji. Kada je ovo pitanje u fokusu paznje, Interesantno je uporediti rezultate popisa iz 1981. godine i popisa iz 2011. godine. Na
popisu 2011. godine etnicka struktura stanovniStva u Crnoj Gori se ogledala u 44,98% koji su se izjasnili kao etnicki Crnogorci,
zatim 28,73% kao etnicki Srbi, 8,65% kao etnicki Bosnjaci, dok su populaciju koja je zivljela na podru¢ju Crne Gore sacinjavale
sljedece etnicke grupe, prije svega etni¢ki Crnogorci sa 68,54%, zatim etnicki Srbi sa 3,32%, dok ,,Bosnjaci* kao etnicka grupa nisu
postoji u to vrijeme, ve¢ je znacajan dio populacije iz ove etnicke grupe odabirao svoju etnicku pripadnost u skladu sa religijom,
npr. ,,Muslimani®. O¢igledno je da ove razlike nisu uzrokovane znac¢ajnijim migracijama, kako bi se dalo zakljuciti na prvi pogled,
ve¢ su rezultat ideoloske naklonosti znacajnog broja stanovniStva u Crnoj Gori, koji su mijenjali svoja uvjerenja tokom
turbulentnog period tokom 90-ih. Varijacija njihove etni¢ke pripadnosti predstavlja ishod ideoloskih koncepata i religioznih
osjecanja, najvise iz razloga $to je slom jugoslovenskog nacionalnog identiteta doveo do toga da veéina njih jo§ uvijek traca za
svojim identitetom. Stoga, cilj ove studije je da preporuci da znacajni uspjesi nacionalnog fudbalskog tima mogu ojacati nacionalni
identitet i unaprijediti miroljubivu koegzistenciju medu razliéitim etnickim grupama u multikulturalnom drustvu kao §to je
crnogorsko.

Kljuéne rijeci: Fudbal, etni¢ka pripadnost, nacionalnost, nacionalizam.
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MIJSSM adopts a double-blind approach for peer reviewing in which the reviewer's name is always concealed from the
submitting authors as well as the author(s)'s name from the selected reviewers.

MJSSM honors a six-weeks for an initial decision of manuscript submission.
Authors should submit the manuscripts as one Microsoft Word (.doc) file.

Manuscripts must be provided either in standard UK or US English. English standard should be consistent throughout
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Type the whole manuscript double-spaced, justified alignment.
Use Times New Roman font, size eleven (11) point.
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as page 1 and ending with the Figure legend page.

Include line numbers (continuous) for the convenience of the reviewers.

Apart from chapter headings and sub-headings avoid any kind of formatting in the main text of the manuscripts.

1.2. Type & Length
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Original scientific papers are the results of empirically- or theoretically-based scientific research, which employ
scientific methods, and which report experimental or observational aspects of sports science and medicine, such as all
clinical aspects of exercise, health, and sport; exercise physiology and biophysical investigation of sports performance;
sport biomechanics; sports nutrition; rehabilitation, physiotherapy; sports psychology; sport pedagogy, sport history,
sport philosophy, sport sociology, sport management; and all aspects of scientific support of the sports coaches from the
natural, social and humanistic side. Descriptive analyses or data inferences should include rigorous methodological
structure as well as sound theory. Your manuscript should include the following sections: Introduction, Methods,
Results, and Discussion.
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Original scientific papers should be:
e Up to 3000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of
Interest, and References);
e A structured abstract of less than 250 words;
e  Maximum number of references is 30;
e Maximum combined total of 6 Tables/Figures.
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medicine, such as all clinical aspects of exercise, health, and sport; exercise physiology and biophysical investigation of
sports performance; sport biomechanics; sports nutrition; rehabilitation, physiotherapy; sports psychology; sport
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the sports coaches from the natural, social and humanistic side.
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e Up to 6000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of
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e A structured abstract of less than 250 words;
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Editorials should be:
e Up to 1000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of
Interest, and References);
e A structured abstract of less than 250 words;
e  Maximum number of references is 10.

Short reports of experimental work, new methods, or a preliminary report can be accepted as two page papers. Your
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Short reports should be:
e Up to 1500 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of
Interest, and References);
e A structured abstract of less than 250 words;
e  Maximum number of references is 15.

Peer review - fair review provides authors who feel their paper has been unfairly rejected (at any journal) the
opportunity to share reviewer comments, explain their concerns, and have their paper reviewed for possible publication
in MJSSM.

IOpen Submissions MIndexed [(IPeer Reviewed

Peer review - fair review should be:
e Up to 1500 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of
Interest, and References);
e A structured abstract of less than 250 words;
e  Maximum number of references is 15.
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Invited papers and award papers include invited papers from authors with outstanding scientific credentials. Nomination
of invited authors is at the discretion of the MJSSM editorial board. MJSSM also publishes award papers selected by
the scientific committee of the International Scientific Conference on Transformation Processes in Sport.
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Invited papers and award papers should be:
e Up to 3000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of
Interest, and References);
e A structured abstract of less than 250 words;
e  Maximum number of references is 30;
e  Maximum combined total of 6 Tables/Figures.

1.3. Submission

MJSSM only accepts electronic submission to the e-mail of the Journal Office:

Submitted material includes:

e A manuscript prepared according to the Guidelines for the Authors;

e A signed form that states the study was not previously published, nor has been submitted simultaneously for
consideration of publication elsewhere, that states that all of the authors are in agreement with submission of
the manuscript to MJSSM, and that, for studies that use animal or human individuals, authors must include
information regarding their institution’s ethics committee, and which identifies the official approval number;

e A signed form that there is no conflict of interest.

Name the files according to the family name of the first author. Authors submitting revised versions of the manuscript
can use the identification number of their manuscript as provided by the Journal Office. See example:

FAMILY NAME-manuscript.doc — (main manuscript file)

FAMILY NAME-statement.PDF — (authorship statement)

FAMILY NAME-declaration.PDF — (declaration of potential conflict of interest)

FAMILY NAME-figl.tiff — (Figure 1)
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1.4. Peer Review Process

An original manuscript submitted for publication will be submitted to the review process as long as it fits the following
criteria:

e The study was not previously published, nor has been submitted simultaneously for consideration of
publication elsewhere;
All persons listed as authors approved its submission to MJSSM;
Any person cited as a source of personal communication has approved the quote;
The opinions expressed by the authors are their exclusive responsibility;
The author signs a formal statement that the submitted manuscript complies with the directions and guidelines
of MJSSM.

The editors-in-chief and associate editors will make a preliminary analysis regarding the appropriateness, quality,
originality and written style/grammar of the submitted manuscript. The editors reserve the right to request additional
information, corrections, and guideline compliance before they submit the manuscript to the ad-hoc review process.

MIJSSM uses ad-hoc reviewers, who volunteer to analyze the merit of the study. Typically, one or two expert reviewers
are consulted in a double-blind process. Authors are notified by e-mail when their submission has been accepted (or
rejected). Minor changes in the text may be made at the discretion of the editors-in-chief and/or associate editors.
Changes can include spelling and grammar in the chosen language, written style, journal citations, and reference
guidelines. The author is notified of changes via email. The final version is available to the author for his or her
approval before it is published.

37



Monten. J. Sports Sci. Med. 3 (2014) 1

1.5. Publisher Copyright Policies
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of published work. Reproduction of portions of published articles in other publications, or for any other use, is subject
to written permission by the editors-in-chief. Reproductions of published work by MJSSM, under a maximum of 500
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author confirming receipt of the manuscript together with a “Journal Publishing Agreement” form or a link to the online
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notified, informing them about the faulty authors. Plagiarism and self-plagiarism will result in immediate rejection of
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MIJSSM only publishes studies that have been approved by an institutional ethics committee (when a study involves
humans or animals). Fail to provide such information prevent its publication. To ensure these requirements, it is
essential that submission documentation is complete. If you have not completed this step yet, go to MJISSM website and
fill out the two required documents: Declaration of Potential Conflict of Interest and Authorship Statement. Whether or
not your study uses humans or animals, these documents must be completed and signed by all authors and attached as
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M Authors can archive post-print (i.e., final draft post-refereeing)

M Authors can archive publisher's version/PDF

1.6. After Acceptance

After the manuscript has been accepted, authors will receive a PDF version of the manuscripts for authorization, as it
should look in printed version of MJSSM. Authors should carefully check for omissions. Reporting errors after this
point will not be possible and the Editorial Board will not be eligible for them.

Should there be any errors, authors should report them to the Office e-mail address office@mjssm.me. If there are not
any errors authors should also write a short e-mail stating that they agree with the received version.
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publishers and Editors of scientific journals to discuss issues relating to the
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2. MANUSCRIPT STRUCTURE

2.1. Title Page

The first page of the manuscripts should be the title page, containing: title, type of publication, running head, authors,
affiliations, corresponding author, and manuscript information. See example:

Transfer of Learning on a Spatial Memory Task between the Blind and Sighted People Spatial Memory among Blind
and Sighted

Original Scientific Paper
Transfer of learning on a spatial memory task
Selcuk Akpinarl, Stevo Popoviél’z, Sadettin Kirazci'

'Middle East Technical University, Physical Education and Sports Department, Ankara, Turkey
*University of Montenegro, Faculty for Sport and Physical Education, Niksic, Montenegro

Corresponding author:
S. Popovic
University of Montenegro
Faculty for Sport and Physical Education
Narodne omladine bb, 84000 Niksic, Montenegro
E-mail:
Word count: 2,980
Abstract word count: 236

Number of Tables: 3

Number of Figures: 3
2.1.1. Title
Title should be short and informative and the recommended length is no more than 20 words. The title should be in
Title Case, written in uppercase and lowercase letters (initial uppercase for all words except articles, conjunctions, short
prepositions no longer than four letters etc.) so that first letters of the words in the title are capitalized. Exceptions are
words like: “and”, “or”, “between” etc. The word following a colon (:) or a hyphen (-) in the title is always capitalized.
2.1.2. Type of publication
Authors should suggest the type of their submission.
2.1.3. Running head
Short running title should not exceed 50 characters including spaces.
2.1.4. Authors
The form of an author's name is first name, middle initial(s), and last name. In one line list all authors with full names
separated by a comma (and space). Avoid any abbreviations of academic or professional titles. If authors belong to

different institutions, following a family name of the author there should be a number in superscript designating
affiliation.
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2.1.5. Affiliations

Affiliation consists of the name of an institution, department, city, country/territory(in this order) to which the author(s)
belong and to which the presented / submitted work should be attributed. List all affiliations (each in a separate line) in
the order corresponding to the list of authors. Affiliations must be written in English, so carefully check the official
English translation of the names of institutions and departments.

Only if there is more than one affiliation, should a number be given to each affiliation in order of appearance. This
number should be written in superscript at the beginning of the line, separated from corresponding affiliation with a

space. This number should also be put after corresponding name of the author, in superscript with no space in between.

If an author belongs to more than one institution, all corresponding superscript digits, separated with a comma with no
space in between, should be present behind the family name of this author.

In case all authors belong to the same institution affiliation numbering is not needed.

Whenever possible expand your authors' affiliations with departments, or some other, specific and lower levels of
organization.

2.1.6. Corresponding author

Corresponding author's name with full postal address in English and e-mail address should appear, after the affiliations.
It is preferred that submitted address is institutional and not private. Corresponding author's name should include only
initials of the first and middle names separated by a full stop (and a space) and the last name. Postal address should be
written in the following line in sentence case. Parts of the address should be separated by a comma instead of a line
break. E-mail (if possible) should be placed in the line following the postal address. Author should clearly state whether
or not the e-mail should be published.

2.1.7. Manuscript information

All authors are required to provide word count (excluding title page, abstract, tables/figures, figure legends,

Acknowledgements, Conflict of Interest, and References), the Abstract word count, the number of Tables, and the
number of Figures.

2.2. Abstract

The second page of the manuscripts should be the abstract and key words. It should be placed on second page of the
manuscripts after the standard title written in upper and lower case letters, bold.

Since abstract is independent part of your paper, all abbreviations used in the abstract should also be explained in it. If
an abbreviation is used, the term should always be first written in full with the abbreviation in parentheses immediately

after it. Abstract should not have any special headings (e.g., Aim, Results...).

Authors should provide up to six key words that capture the main topics of the article. Terms from the Medical Subject
Headings (MeSH) list of Index Medicus are recommended to be used.

Key words should be placed on the second page of the manuscript right below the abstract, written in italic. Separate
each key word by a comma (and a space). Do not put a full stop after the last key word. See example:

Abstract
Results of the analysis of...

Key words: spatial memory, blind, transfer of learning, feedback
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2.3. Main Chapters

Starting from the third page of the manuscripts, it should be the main chapters. Depending on the type of publication
main manuscript chapters may vary. The general outline is: Introduction, Methods, Results, Discussion,
Acknowledgements (optional), Conflict of Interest (optional), and Title and Abstract in Montenegrin (only for the
authors from former Yugoslavia, excluding Macedonians and Slovenes). However, this scheme may not be suitable for
reviews or publications from some areas and authors should then adjust their chapters accordingly but use the general
outline as much as possible.

2.3.1. Headings

Main chapter headings: written in bold and in Title Case. See example:
v' Methods

Sub-headings: written in italic and in normal sentence case. Do not put a full stop or any other sign at the end of the
title. Do not create more than one level of sub-heading. See example:
v’ Table position of the research football team

2.3.2 Ethics

When reporting experiments on human subjects, there must be a declaration of Ethics compliance. Inclusion of a
statement such as follow in Methods section will be understood by the Editor as authors' affirmation of compliance:
“This study was approved in advance by [name of committee and/or its institutional sponsor]. Each participant
voluntarily provided written informed consent before participating.” Authors that fail to submit an Ethics statement will
be asked to resubmit the manuscripts, which may delay publication.

2.3.3 Statistics reporting

MIJSSM encourages authors to report precise p-values. When possible, quantify findings and present them with
appropriate indicators of measurement error or uncertainty (such as confidence intervals). Use normal text (i.e., non-

(331}

capitalized, non-italic) for statistical term “p”.

2.3.4. ‘Acknowledgements’ and ‘Conflict of Interest’ (optional)

All contributors who do not meet the criteria for authorship should be listed in the ‘Acknowledgements’ section. If
applicable, in ‘Conflict of Interest’ section, authors must clearly disclose any grants, financial or material supports, or
any sort of technical assistances from an institution, organization, group or an individual that might be perceived as

leading to a conflict of interest.

2.3.5. Title and Abstract in Montenegrin (only for the authors from former Yugoslavia, excluding Macedonians
and Slovenes authors)

Only the authors from former Yugoslavia, excluding Macedonians and Slovenes should provide the title of the paper
and abstract in the Montenegrin language, which must correspond to the title and abstract in English.

They should be placed on a separate page following main chapters of the manuscripts:
v' Title in Montenegrin should be written in bold capital letters;
v’ Abstract in Montenegrin just as in English should be written as in one paragraph;
v" Key words in Montenegrin are not needed.

2.4. References

References should be placed on a new page after the standard title written in upper and lower case letters, bold.
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All information needed for each type of must be present as specified in guidelines. Authors are solely responsible for
accuracy of each reference. Use authoritative source for information such as Web of Science, Medline, or PubMed to
check the validity of citations.

2.4.1. References style

MIJSSM adheres to the American Psychological Association 6th Edition reference style. Check “American
Psychological Association. (2009). Concise rules of APA style. American Psychological Association.” to ensure the
manuscripts conform to this reference style. Authors using EndNote® to organize the references must convert the
citations and bibliography to plain text before submission.

2.4.2. Examples for Reference citations

One work by one author
v In one study (Reilly, 1997), soccer players...
v In the study by Reilly (1997), soccer players...
v' In 1997, Reilly’s study of soccer players...

Works by two authors
v Duffield and Marino (2007) studied...
v In one study (Duffield & Marino, 2007), soccer players...
v In 2007, Duffield and Marino’s study of soccer players...

Works by three to five authors: cite all the author names the first time the reference occurs and then subsequently
include only the first author followed by et al.

v' First citation: Bangsbo, Taia, and Krustrup (2008) stated that...

v’ Subséquent citation: Bangsbo et al. (2008) stated that...

Works by six or more authors: cite only the name of the first author followed by et al. and the year
v' Krustrup et al. (2003) studied...
v" In one study (Krustrup et al., 2003), soccer players...

Two or more works in the same parenthetical citation: Citation of two or more works in the same parentheses should be
listed in the order they appear in the reference list (i.e., alphabetically, then chronologically)
v Several studies (Bangsbo et al., 2008; Duffield & Marino, 2007; Reilly, 1997) suggest that. ..

2.4.3. Examples for Reference list

Journal article (print):

Bangsbo, J., laia, F. M., & Krustrup, P. (2008). The Yo-Yo intermittent recovery test: a useful tool for evaluation of
physical performance in intermittent sports. Sports Medicine, 38(1), 37-51.

Duffield, R., & Marino, F. E. (2007). Effects of pre-cooling procedures on intermittent-sprint exercise performance in
warm conditions. European Journal of Applied Physiology, 100(6), 727-735.

Krustrup, P., Mohr, M., Amstrup, T., Rysgaard, T., Johansen, J., Steensberg, A., . . . Bangsbo, J. (2003). The yo-yo
intermittent recovery test: physiological response, reliability, and validity. Medicine and Science in Sports and
Exercise, 35(4), 697-705.

Journal article (online; electronic version of print source):
Shaw, A. (1999). The planning and development of New Bombay [Electronic version]. Modern Asian Studies, 33(4),
951-988.

Journal article (online; electronic only):
Chantavanich, S. (2003, October). Recent research on human trafficking. Kyoto Review of Southeast Asia, 4. Retrieved
November 15, 2005, from http://kyotoreview.cseas.kyoto-u.ac.jp/issue/issue3/index.html

Conference paper:

Pasadilla, G. O., & Milo, M. (2005, June 27). Effect of liberalization on banking competition. Paper presented at the
conference on Policies to Strengthen Productivity in the Philippines, Manila, Philippines. Retrieved August 23,
2006, from http://siteresources.worldbank.org/INTPHILIPPINES/Resources/Pasadilla.pdf
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Encyclopedia entry (print, with author):
Pittau, J. (1983). Meiji constitution. In Kodansha encyclopedia of Japan (Vol. 2, pp. 1-3). Tokyo: Kodansha.

Encyclopedia entry (online, no author):
Ethnology. (2005, July). In The Columbia encyclopedia (6th ed.). New York: Columbia University Press. Retrieved
November 21, 2005, from http://www.bartleby.com/65/et/ethnolog.html

Thesis and dissertation:
Pyun, D. Y. (2006). The proposed model of attitude toward advertising through sport. Unpublished Doctoral
Dissertation. Tallahassee, FL: The Florida State University.

Book:
Borg, G. (1998). Borg's perceived exertion and pain scales: Human kinetics.

Chapter of a book:

Kellmann, M. (2012). Chapter 31-Overtraining and recovery: Chapter taken from Routledge Handbook of Applied
Sport Psychology ISBN: 978-0-203-85104-3 Routledge Online Studies on the Olympic and Paralympic Games
(Vol. 1, pp. 292-302).

Reference to an internet source:

Agency. (2007). Water for Health: Hydration Best Practice Toolkit for Hospitals and Healthcare. Retrieved 10/29,
2013, from www.rcn.org.uk/newsevents/hydration

2.5. Tables

All tables should be included in the main manuscript file, each on a separate page right after the Reference section.
Tables should be presented as standard MS Word tables.

Number (Arabic) tables consecutively in the order of their first citation in the text.

Tables and table headings should be completely intelligible without reference to the text. Give each column a short or
abbreviated heading. Authors should place explanatory matter in footnotes, not in the heading. All abbreviations
appearing in a table and not considered standard must be explained in a footnote of that table. Avoid any shading or

coloring in your tables and be sure that each table is cited in the text.

If you use data from another published or unpublished source, it is the authors’ responsibility to obtain permission and
acknowledge them fully.

2.5.1. Table heading
Table heading should be written above the table, in Title Case, and without a full stop at the end of the heading. Do not
use suffix letters (e.g., Table 1a, 1b, 1c); instead, combine the related tables. See example:

v Table 1. Repeated Sprint Time Following Ingestion of Carbohydrate-Electrolyte Beverage
2.5.2. Table sub-heading
All text appearing in tables should be written beginning only with first letter of the first word in all capitals, i.e., all
words for variable names, column headings etc. in tables should start with the first letter in all capitals. Avoid any
formatting (e.g., bold, italic, underline) in tables.

2.5.3. Table footnotes

Table footnotes should be written below the table.
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General notes explain, qualify or provide information about the table as a whole. Put explanations of abbreviations,
symbols, etc. here. General notes are designated by the word Note (italicized) followed by a period.
v Note. CI: confidence interval; Con: control group; CE: carbohydrate-electrolyte group.

Specific notes explain, qualify or provide information about a particular column, row, or individual entry. To indicate
specific notes, use superscript lowercase letters (e.g. > ©), and order the superscripts from left to right, top to bottom.
Each table’s first footnote must be the superscript *.

v' ?One participant was diagnosed with heat illness and n = 19.°n =20.

Probability notes provide the reader with the results of the texts for statistical significance. Probability notes must be
indicated with consecutive use of the following symbols: * 1 § § 9 || etc.
v’ *P<0.05,p<0.01.

2.5.4. Table citation

In the text, tables should be cited as full words. See example:
v Table 1 (first letter in all capitals and no full stop)
v ...as shown in Tables 1 and 3. (citing more tables at once)
v/ ..result has shown (Tables 1-3) that... (citing more tables at once)
v/ ...in our results (Tables 1, 2 and 5)... (citing more tables at once)

2.6. Figures

On the last separate page of the main manuscript file, authors should place the legends of all the figures submitted
separately.

All graphic materials should be of sufficient quality for print with a minimum resolution of 600 dpi. MJSSM prefers
TIFF, EPS and PNG formats.

If a figure has been published previously, acknowledge the original source and submit a written permission from the
copyright holder to reproduce the material. Permission is required irrespective of authorship or publisher except for
documents in the public domain. If photographs of people are used, either the subjects must not be identifiable or their
pictures must be accompanied by written permission to use the photograph whenever possible permission for
publication should be obtained.
Figures and figure legends should be completely intelligible without reference to the text.
The price of printing in color is 50 EUR per page as printed in an issue of MJSSM.
2.6.1. Figure legends
Figures should not contain footnotes. All information, including explanations of abbreviations must be present in figure
legends. Figure legends should be written bellow the figure, in sentence case. See example:

v Figure 1. Changes in accuracy of instep football kick measured before and after fatigued. SR — resting state,

SF — state of fatigue, *p>0.01, Tp>0.05.

2.6.2. Figure citation

All graphic materials should be referred to as Figures in the text. Figures are cited in the text as full words. See

example:
v Figure 1
X figure 1
X Figure 1.
v ....exhibit greater variance than the year before (Figure 2). Therefore...
v ....as shown in Figures 1 and 3. (citing more figures at once)
v ....result has shown (Figures 1-3) that... (citing more figures at once)
v’ ....in our results (Figures 1, 2 and 5)... (citing more figures at once)
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2.6.3. Sub-figures

If there is a figure divided in several sub-figures, each sub-figure should be marked with a small letter, starting with a,
b, ¢ etc. The letter should be marked for each subfigure in a logical and consistent way. See example:

v’ Figure la

v/ ...in Figures la and b we can...

v’ ...data represent (Figures 1a-d)...

2.7. Scientific Terminology

All units of measures should conform to the International System of Units (SI).

Measurements of length, height, weight, and volume should be reported in metric units (meter, kilogram, or liter) or
their decimal multiples.

Decimal places in English language are separated with a full stop and not with a comma. Thousands are separated with
a comma.

All other units of

Percentage Degrees Ratios Decimal numbers
measure

v 10% voo10° v 10kg Vo122 V' 0.056

X 10% X 10° X 10kg X 12:2 X .056

Signs should be placed immediately preceding the relevant number.

v 45434 v p<0.01 v" males >30 years of age

X 45+34 X p<0.01 X males > 30 years of age

2.8. Latin Names

Latin names of species, families etc. should be written in italics (even in titles). If you mention Latin names in your
abstract they should be written in non-italic since the rest of the text in abstract is in italic. The first time the name of a
species appears in the text both genus and species must be present; later on in the text it is possible to use genus
abbreviations. See example:

v’ First time appearing: musculus biceps brachii
Abbreviated: m. biceps brachii
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Sportska dostignuca
Bjelice u Podgorici

»Organizacioni odbor 11.
medunarodne konferencije
o transformacionim pro-
cesima u sportu “Sportska
dostignuca” 110. Kongresa
Crnogorske sportske aka-
demije trenutno vrijedno
radi na pripremi programa
akademskih i socijalnih
aktivnosti koje ce se odr-
Zati u Podgorici od 3. do
6.aprila.

- Pored najavljenih
plenarnih izlaganja,
akademski dio konfe-
rencije ¢e se odvijati u
nekoliko multidisci-
plinarnih sekcija, koje
¢e obuhvatiti prirodne,
drustveno-humanisticke
i medicinske aspekte sa-
vremenog sporta - kazao
je predsjednik priredivac-
kog odbora prof. dr Dusko
Bjelica.

Prema njegovim rijeci-
ma, organizacioni odbor
se potrudio i da ¢e svi od
- medunarodnih recenze-
nata prihvaceni radovi
biti §tampani u Zborniku
sazetaka sa ISNB brojem,
dok ¢e adekvatno izloze-
ni radovi steci pravo da
se nadu u renomiranom
crnogorskom casopisu

%
» Dugko Bjelica
“Sport Mont” koji izlazi
na crnogorskom jeziku
uz sazetak na engleskom
jeziku, a isti je indeksiran
u EBSCO citatnoj bazi. S
druge strane, najbolji ra-
dovi Ce biti predloZeni za
objavljivanje u casopisu
“Montenegrin Journal of
Sports Science and Me-
dicine” koji takode izda-
je Crnogorska sportska
akademija, a koji se pored
EBSCO citatne bace, nalazi
jos u sedam medunarod-
nih citatnih baza, dok je
kod SCOPUSa i THOMSON
REUTERS-a u toku evalu-
acija istog. ™
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KONGRES CSA U APRILU

Prihvaéena 102
rada iz 25 drzava

U Podgorici ¢e se od 3. do
6. aprila 2014. godine
odrzati 11. medunarodna
konferencija o transfor-
macionim procesima u
sportu "Sportska dosti-
gnuéa" i 10. kongres Cr-
nogorske sportske akade-
mije (CSA). Konferencija ¢e
se odvijati u nekoliko sek-

Prijava zavrSena 15.
januvara. Najvise
radova iz Turske i
Irana - po 17

cija, koje ¢e obuhvatiti
prirodne,  drustveno-hu-
manisticke i medicinske
aspekte savremenog spor-
ta. -

- Prijava radova zavr$ena
je jo$ 15. januara, a re-
cenzenti su od velikog
broja pristiglih prihvatili
102 nauc¢na rada. ¢iii autori

Bijelica

su ispunili precizno for-
mulisane propozicije.
Prihvaéeni su radovi iz 25
zemalja, a najviSe ih je iz
Turske i Irana, koji su
zastupljeni sa po 17 autora.
Osim li¢nog izlaganja i
prezentacije radova, neki
od autora odluéili su se za
»poster prezenztacije”, sto
je Crnogorska sportska
akademija prvi put po-
nudila - kazao je pred-
sjednik CSA, prof. dr
Dusko Bjelica.

Poput prethodnih, i ra-
dovi prezentirani ove go-
dine ¢e biti Stampani u
Zborniku, kao i u reno-
miranom  crnogorskom
casopisu "Sport Mont", na
nasem i engleskom je-
ziku.

- Najbolji radovi ¢e biti
predlozeni za objavljivanje
u Casopisu "Montenegrin
Journal of Sports Science
and Medicine", u izdanju
Crnogorske sportske aka-
demije, a koji je svoje
mjesto nasao u brojnim
medunarodnim naucnim
indeksnim bazama, a u
toku je prijem ¢&ak i u
prestiznima ,SCOPUS” i
,THOMSON REUTERS” -
zakljucio ie Bielica. S.Z.
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U3ALLIAO HOBM EPOJ MEBYHAPOLIHOF YACOMMCA
. MONTENEGRIN JOURNAL OF SPORTS SCIENCE AND MEDICINE®

Y wect MmehyHapogHux 6asa

M3 wramne je uzawmao gpyru
6poj apyror BoiymeHa meljyHa-
pozrHor 4acomnuca ,,Montenegrin
Journal of Sports Science and
Medicine“ koju u3naje LlpHo-
ropcka CHOpPTCKa —aKajeMHuja,
y capaamu ca DakyareTom 3a
CMOpPT M (QU3HYKO BACMUTAE H3
Huxwuha, I'nasuu ypeasnk osor
NPECTUXKHOI yaconuca, mpod.
ap Jymko Bjeauna ucraxao
j& 3aXBaJHOCT ayTOpWMa, uja-
HOBMMa Hay4HUX oadopa, Kao M
AHOHMMHHM PELIEH3EHTHMa, KOjH
cy ce noOpoBOJBHO NpHUXBATH-
JM Tocna ca UMJbeM Jia JOMpH-
Hecy ycnjexy wacomnuca. Takohe
Ce 3aXBaJIMO CBOjUM HajONMKUM
capagHuuuma, ap Cresy Ilomo-
Buhy ca Yuusep3urer LlpHe [o-
pe, u ap Cenuyky AknuHapy ca
Hewexup YHusepsurera y Typ-
CKOj, kao U cBuMa y L{pHoropckoj
CIIOPTCKO] aKaJEeMHjU ,KOji cy
Haj3aclyXHHUJH LITO je Yacoluc

MOCTa0 peajiHa CTBAPHOCT™: - |

— Haxon Tpn ycnjemno
n3gata Opoja waconuca, |
cinobogHo Mory wucrahu
yBjep/bHBH Pa3Jio3u 3a Nno-
KpeTawe HOBOI Hay4HOr
4acomuMea ca OTBOpPEHUM
NPHCTYNOM Y jeHOM Beoma pa-
cryliem noapyujy ucrpaxmuea-
1A K20 WTO Cy CMOpPTCKe Hay-
Ke ¥ MeAHMLIHHA, Kao u ucTahu
acndpauMje » BH3Hjy Kajaa je
OyayhHocT y nuramwy. Buuie je
Hero KOPMCHO HMATH 4acONuC
KOju HyaH GecnuiaTaH MPUCTYM
CBOM CajpXajy H NMpOMoBHLIe
HCTPAXMHBaHa BUCOKOT KBaJIU-
TeTa M HHTENeKTyaJlHe NMpoH3-
BO/e KOjH €y OHJIH OTPaHHYeHH
y MpounIOCTH, pekao je mnpod.
Bjenuua, koju ucTHye na je UMb
MEHaMEHTa Yaconuca Ja Tpe-
Basulje nocrojelin jaz u omory-
hu ayTopuma Jia npejcrase cBoje
BMCOKO KBAJIUTETHE NMpOHajacke

noHenjesbak, 23. centembap 2013. "}"

LITO [IMPEM ayJUTOPHU]yMY.
Takohe, npo¢. Bjenuua uckpe-
HO Bjepyje ma he y HapeaHuM
6pojeBuma noseharu Gpoj ayTto-
pa ca CBHX CTpaHa CBHjeTa KO-
ju he cnaTi BHCOKO KBaJIUTETHE
OpHTHHANHE H TNperiefHe YiaH-

Ke, OuJbelKe,
CaomIITeHha U KOH(epeHLHjcke
pagoBe M3 001acTH CNOPTCKUX
HayKa ¥ MENHLHHE, ald W ,,lH-
CMa YPEIHHKY", M3BOAE ca Me-
hyHapomHMX U  HalUHOHAJHHX
KOHIpeca, NMaHene ca cacTaHaka,
KOH(epeHUHja U CHMMO3HjyMa,
Kao U ja hie yacomnuc HacTaBUTH
na QyHKIMOHHULIE Ka0 OTBOpEHa
TpuOHHa 0 OCUTHUM MUTAKUMA 0L
CaBpEMEHOT 3Ha4aja. Tb.

NpeMMUHApHa |
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