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CISM President Introductory Word

Dear CISM Friends

Thank to the Czech Delegation, CISM has been able to
assure, also for 2009, the continuity of one of the most important
traditions: the organization of the annual Scientific Symposium.
This edition, indeed, has been particularly successful, frenpdimt
of view of the overall organization, of the presence of eminent
keynote speakers and of the participation of numerous delegates
7 coming from many member countries.

In this case, it has been very successful also the choice of the topic of the Bympdsch gave us
the opportunity to emphasize one of the basic concepts of our organization, which says that Sport
Science is really a Afundamental tool of moder

We have also chosen this occasion ttatech the CISM Academy. Andw, thank to this oldhew
structure we will be able to contribute to reach some of the most important CISM goals. In fact, our
intention is now, more than ever, to create synergies and interactions among the different Delegations
from one side, and betwe®ur Organization and the world of sport from the other side. We are aware
of the needs of an advanced scientific strategy and we want to be ready also for these challenges.

I would like to conclude, by addressing special appreciation and gratitudethe ahembers of the
Czech Delegation, to the kind speakers, to the participants and, last but not least, to our two fellow
Afact o-Ceb, Suzrana Tkavc and Maj. Pedro Gagliardi
Well done! Bravo!

Maj. Gen.Dr. Gianni Gola
President
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CISM Secretary Generallntroductory Word

Dear CISM family,

In the capacity of CISM Secretary General, | am convinced that
CISM has gotten a new and fresh start in sports science thanks to the
success of our recent Intetional Scientific Symposium.

This resounding event was competently carried out by the Czech
Delegation and Sport Department of CISM.

7 Counting on qualified organizing personnel and distinguished lecturers,
this CISM International Scientific SymposiunD@ gave rise not only to a series of important
discussions aimed at sports practicing within the armed forces on the basis of military sports science,
but also to the raunch of the CISM Academy, highlighting the CISM history.

Therefore, dear friend4, is with immense joy and pride that | address you these words keeping one
eye on the past, and the other on the future with the attempt of shaping it to our advantage, while
sharing with you the successful results of the present times.

Besides, it is widh to say that the high standard of the speakers proves that one can find lots of
expertise in the armed forces, which can be used by the academy to strengthen the leading role o
CISM when it comes to sports science management.

Finally, my special thark to all the personnel somehow responsible for providing us with this
magnificent event and, at the same time, allow me to invite you to maintain the same enthusiasm anc
strong will for the times to come.

God speed you all!

Col. Alexandre Morisod
Secretary General

/".

441
[ \
\
\

v
{
|

\
4'; | /

: !\ W, N
\i/ " "JJ' ‘\ »\
\\\\ \ \/ Rv v
\

Proceedings book 9



CISM International SymposiuiinPrague, September 2009

Message of the Editofin-Chief

Preface
Dear friends, dear researchers

First of all, allow me to welcome you by reading this Proceedings
Book of the CISM International Symposium 2009. It is a great honor
and pleasure fothe Editor to issue the Proceedings Book of the most
importantCISM scientific event of the year.

This Symposium has double meaning. The first one is the
Symposium as usual known for scientific findings of researchers from
different Armed Forces all @r the world. The secondas to create
favorable environment for thre-launch ofthe CISM Academy.

It is the principle ofthe scientific world to issue the Proceedings book based on the papers
presented at International Symposia. Papers of five diffexesdions are presented in the first part.
This Symposium was focused mainly on scienca famdamental tool of modern sports management
topic, especially connected with the purpose and needs of CISNedlathe CISM Academy The
second part includesmformation o the CISM Academy with a Protocol book, signed by high
authorities, speakers and participaitisthe CISM Academy re birth ceremony at the end dhe
Symposium in Praguas well athe commitmentby theBoard of Directorsat the & meetingheld in
Ljubljana, Slovenia. Withheir signature theyshowedsupportto theinitiative of the CISM Academy.

During the Symposium sessionsenhave witnessed high quality presentationsery different
topics. In this place | would like to express myagjtude to all excellent and hilyhqualified speakers
who decided to share their knowledgith usand alsao all participants fothe remarkablandactive
cooperation with which you created more than fruitful and constructive discussions after every
presentation

| hope that this anthe future publications will contributeas one of toolsto the knowledge
sharing betweeArmedForces.

Lt-Colonel Suzana Tkavc, MSc
Symposium Director

7
A
—
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GENERAL PROGRAMME

Date Time Activity Location
Weclige;day Whole day Arrival of the CISM GS Members Hotel Praha
Thlu?rsg ay Whole day Arrival of the participants Hotel Praha
Friday Whole day Arrival of the participants Hotel Praha
18.9. Registration Hotel Praha
19,00 Opening Ceremony Hotel Praha i Cinema Hall
20,00 Opening reception Hotel Praha - Restaurant
6,007 10,00 Breakfast Restaurant
9,007 9,35 Opening Symposium Section Hotel Praha i Cinema Hall
Saturday | 9,407 11,40 1" session Hotel Praha i Cinema Hall
19.9. 10,157 10,45 Coffee break
11,407 13,40 Lunch Restaurant
13,407 16,40 2" session Hotel Praha i Cinema Hall
14,5571 15,25 Coffee break
18,0071 20,00 Dinner Restaurant
6,007 10,00 Breakfast Restaurant
8,307 11,30 3" session Hotel Praha i Cinema Hall
Sunday 9,457 10,15 Coffee break
20.9. 11,307 13,30 Lunch Restaurant
13,307 16,10 4" session Hotel Praha i Cinema Hall
14,4571 15,15 Coffee break
18,0071 20,00 Dinner Restaurant
6,007 10,00 Breakfast Restaurant
09,00 Departure from hotel to FPES
10,007 12,05 5" session FPES
Monday 10,557 11,25 Coffee break
12,107 12,45 Demonstration of military activities FPES
21.9. 12,4517 13,45 Lunch FPES
16,00 CISM Academy re-launching ceremony | Hotel Praha i Cinema Hall
18,00 Closing ceremony Hotel Praha i Cinema Hall
19,00 Closing reception Hotel Praha
z'gugesz%%)g Whole day Cultural Day
Vggfjgﬁggggy Whole day Departure of the participants
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CISM International Symposium 2009

OPENING SESSION

CURRENT IN PHYSICAL EDUCATION AND
SPORTS RESEARCH

Saturday, 19t September 2009
From 09:00
To 10:05
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Prof. Vaclav Bunc, PhD(CZE)

ACADEMIC FORMATION
1970 BSc - Technical University Prague
1979 PhD - Earned from Technical University Prague in applied Physics

WORK EXPERIENCE

Assistant Professor in Exercise Physiology

Professor in Exercise Physiology

Head of many research projects, author of great number of research reports

CURRENT FUNCTION
Dean of the Faculty of Physical Education and Sport, Charles University in Prague
Lector of PhD study on Charles University and University of Graz

Member of Czech and International scientific societies, member of New York
Academy of Sciences
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CURRENT ISSUES IN PHYSICAL EDUCATION AND SPORTS RESEARCH

Prof. Vaclav Bunc, PD

Faculty of Physical Education and Sport of Charles University in Rra@zech Republic
ABSTRACT

Depending on their focus, research programmes in the area of PE and sports can be divided into two
categories:

a. Research into materials;
b. Research into people.

Material research focuses on the research and development of new materials and technolodies that af
sports performance. Many discontinuous advances in sports performance are to a substantial extent the result
progress made in the physical equipment of athletes. The classic example is the advent of laminates in the pols
vault, new materials in swiming sports, etc.

Research programmes into people focuses primarily on:

Development of new training methods

Control and management of the training itself

Assessment of the effect of training effort

Identification and cultivation of sports talent

Proposaldor physical interventions that offset the effects of current lifestyles and increase work efficiency
and reliability. To accelerate and improve the quality of regeneration (as after the training exercise and after
injury), also including the use of autiiged means of support. Because not all situations can be directly checked or
implemented in practical terms, modelling. Either of personal achievementmodsosisis receiving a lot of
attention in sports research. The forecasting exercise playssamti@l role in the process of selection and
cultivation of sporting talent, and in the verification of letegm exposure to training methods.

The one indispensable and basic form of successful research activity is teamwork, especially the direct
researh cooperation of researchers, clients andesets of the resulistrainers or methodologists. And it seems
necessary for the coach to be a member of the research team.

Despite the many problems associated with ensuring the implementation of resegrammes in the
army, sports research is being carried out, even if its support is largely from sources other than direct funding for
research in the field of PE and sports.

At the present time the balance of research is carried out in facilities thatheaweadition and the
necessary material and especially personnel support. Research is primarily carried out by the biomedical, natura
science and social science disciplines, and takes place primarily in academic facilities, but also in departmental
spors centres.

CURRENT ISSUES IN PHYSICAL EDUCATION AND SPORTS RESEARCH

In this day and age no systematic, ldagm human activity can succeed without taking advantage of
research and the knowledge it provides. The same is true for sports and phyisical Heé contemporary role of
research and academic enquiry is accurately summed up in the motto of the Report on Research in the Czec
Republic for 2007 that was put together by the National Council for Research and Development:

ASci ence t oknowsedgmodinaoyvationsitirn knowledge into momey
In the area of sport, where applied research dominates, the above motto should be modified as follows:

fiResearch turns money into knowledge, and knowledge then influences sports performance.

The knowedge g@ed from research prograndérectly reinforces experience gained through kergn training
practice and sports performance and is not, as some individuals would have it, antithetical to it. The mutual
relationship is shown in Chart 1.

Many practiioners in our world still argue that practical experience can substitute for knowledge gained from
research studies. This idea is currently losing ground from at least two standpoints:

1. No coach is capable during training practice of experiencing all theatons that can influence sports
achievement;

16 Proceedings Book
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2 Constantly improving sports performance is decided at a cellular anadelildar level, the principles of
which cannot be practically and, most particularly, effectively employed without the knowledge gaine
through research.

At the same time, we have to remember that even the best research results lose purpose if not applie
training practice, i.e. their practical valued6 o
the coach, andhe determining factor for success in his field will be his ability to use all available knowledge
effectively.

To provide a better picture of the current situation of research in sports, we will summarise the basic conclusic
found in the literature gloliz, and at the same time we will list the basic problems that frequently and widely
limit research in sports in fundamental ways.

The first basic question:i8Vhere is the research carried out around the world?

On the basis of studies by Culver and caless (2003), Gilbert and Trudil (2004), Silverman and Skonie (1997),
Ward and Barrett (2002), Williams and Kendall (2007) and other available sources, it has been shown that
Englishspeaking countries the majority of research is carried out in uniesrsitinspecializedesearctcenters

i.e. in facilities that are well resourced in terms of personnel and materials, and aeblthtis secure these
programdong-term and have appropriate experience.

What is being tested, and what is the objechefresearch?

Two-thirds of studies are carried out on a relatively small group of sports, and of these approximately 50% were
cycling, rowing, football, athletics and swimming. Research, therefore, is carried out on sports that have
sufficiently largebase, are well known and popular, and have a media presence that makes it possible to assign |
of their resources to targeted research activities.

What methods are being used?

The majority of research progranteave used and do use the findings and ousthof physiology and medicine.
This unfortunately is also true of the initiation of research studies, i.e. who assigns research tasks. A fundament
smaller amount of research work is initiated within the training environment, and the weak spot sziains
science research. Another fundamental factor is where the research takes place, whether under real trail
conditions or in the | ab, and on 6whomdé the resear
Available data in the literature show that approximately-thitds of esearches were carried out under laboratory
conditions, in artificial situations where the transfer of results into the training experience is often limited. Anothe
6weakd point is that only around hal f thlietds.eThesrdstumere e s
mostly carried out on students or paid volunteers, where the direct applicability of knowledge into the world c
high-performance, where selected individuals are nurtured over long periods, is often limited.

The advantage of curresports research is that it is open to virtually all modern technology, of which it often takes
advantage (e.g. Bloch 2007, Ward and Barett 2002).

At one end of the scale people have great hopes for the use of genetic engineering to identify t
preconditims for kinetic endurance, while at the other they are also trying to take advantage of new understandi
gained from social studies.

Virtually all available studies used teams of experts from a range of disciplines, and ad hoc research teams w
createdthat varied in modi operandi according to the research problem being attacked. In all successful researc
the coach was part of the research team, and it was he who devised and verified the translation of the results
practice.

Data on research done Europe as well as in the Czech Republic aresnotmarizedn as much detail as in the
abovementioned studies, but the areas of research and the way it is performed are similar. The essential differe
lies in the gap between the financing that is galheavailable to researchers in Enghlgbeaking countries and the
resources that are common in Europe or even in the Czech Republic.

The basic problems of sports research casubemarizeds follows:

o Definition of the probleni especially clear definiin of the research task, its timeliness/topicality, etc.

e Lack of information sharing between the designer and the dliemtg. on the one hand, you have
researchers who do not have the relevant information about the needs of the sports environmettieand o
other, the 6coaching publicd who do not have e

e Often unrealistic ideas about the benefits of research on the one hand, and its underestimation on the ott

e 0OAdaptationdé of t heolvabke saskain additiorpto thebdefmition of the @seach
problem, it must be expressed in a form of words which is meaningful to the researchers;

e Preparedness and experience of the research team;

e Preparedness and experience of the client of therobsea
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e Transformatiori translation of research findings into training instructions. It is not enough to publish the
research findings; it is necessary they be translated into usable instructions;

o Distortion of research results in their practical applicatiaften there is distortion of the research results
through i nappropriate use, frequently in unsuit
which ultimately results in degradation of the research;

e Mutual distrust between researcherd alientsi often there is a suspicion that research exploits the sports
environment to obtain suitable material for publication, and conversely, that the sports environment only
uses research findings to obtain benefits for the coach;

e Limited institution& supporti top sports and state representation is highly effective advertising for any
State; therefore, in addition to supporting the training process, the State should also contsixtuerig
the research program

e Low support of systematic researfcbm private sources private funds are often only used to authenticate
products that are then sold into the sports environment;

e Rarely is there a lonterm approachi only infrequently do we find a lonerm plan that is the product of
consensus betweeasearchers and the sports world,;

e The confidentiality of research results in spdrsometimes this means duplication of effort, because not
all the results of research prografos top athletes are published.

Depending a their focus, research prograinghe area of PE and sports can be divided into two categories:

1. Research into materials

2. Research into people.
Material research focuses on the research and development of new materials and technologies that affect spor
performance. Many discontinuous attees in sports performance are to a substantial extent the result of progress
made in the physical equipment of athletes. The classic example is the advent of laminates in the pole vault, new
materials in swimming sports, etc.
Research progranisto peopé focuses primarily on:

1. Development of new training methods
Control and management of the training itself
Assessment of the effect of training effort

Identification and cultivation of sports talent

a rc wDn

Proposals for physical interventions that offset the effet current lifestyles and increase work efficiency
and reliability

6. To accelerate and improve the quality of regeneration (as after the training exercise and after injury), also
including the use aduthorizedneans of support
It is possible for trainig process research results application to be illustrated schematically on a model of training
process management; see Chart 2.

Because not all situations can be directly checked or implemented in practical terms, modelling. Either of
personal achievement dts prognosisis receiving a lot of attention in sports research. The forecasting exercise
plays an essential role in the process of selection and cultivation of sporting talent, and in the verification of long
term exposure to training methods.

The oneindispensable and basic form of successful research activity is teamwork, especially the direct research
cooperation of researchers, clients andeselrs of the resulistrainers or methodologists. And it seems necessary

for the coach to be a member bétresearch team.

Although primary responsibility for sports results, and therefore for the implementation of research results,

obviously lies with the coach or trainer, you cannot take away the responsibility for the application of research

results from e researchers. The contribution to sports results of both parties involved should be clearly defined,
whether in the event of success or failure.

What is the current status of sports research in the Czech Republic?

The Czech Republic has a long traditminresearch into sport. Unfortunately, in recent years its support and use
have declinedSuccessful research programmg e mostly based on researchers
There is no clear plan, nor any clear institutional support, whichdent years has been purely random, and not
based on the lonrterm needs of the sports world or on the potential of the current research base. The result is an
everdiminishing supply of research resources, be they human or material. It is only posailbkrynimited way
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to undertake longerm planning, and especially to train new workers who, upon completion of their PhDs for
example, will leave the research environment.

Despite the many problems associated with ensuring the implementataseafciprogramsn the Czech
Republic, sports research is being carried out, even if its support is largely from sources other than direct fund
for research in the field of PE and sports.

At the present time the balance of research is carried out in facihé¢have the tradition and the necessary
material and especially personnel support. Research is primarily carried out by the biomedical, natural science
social science disciplines, and takes place primarily in academic facilities, but also in datsrsportgenters
Systematic research into PE and sports is run by universities (Faculty of Physical Education and Sport of Cha
University in Prague, Faculty of Physical Cul ture
Sports Stuiks of Masaryk University in Brno) and research centres of the Ministry of the Interior of the Czect
Republic and Ministry of Defence of the Czech Republic (Czech Army Sport Research Institute).

Subissues are randomly dealt with by other university féedi(e.g. medical faculties, hospitals, some teaching
and technology faculties), private entities (often with private money and aimed at the future sale of products), a
certain O60clubsé.

The fundamental problem of current sports research is the futlihgoardination of these activities. One
result of insufficient funding is a decrease in real capacity for research work. It should be noted that the demise
facilities, and especially the loss of experienced researchers, is a practically irrevemibles pRestoration of
research programmes is an expensive andtemg process, often with very low efficacy.

Other factors limiting research into sports are some communication problems between researchers and rese
clients, and the cooperation of rasgh centres.

Finally, although research into sport faces a number of problems primarily around its continued existence, it is s
able to provide useful results. On the other hand, it is just a question of time before, without any defined support
will be completely extinguished.

This study was created with the support of the Research Intention MSM0021620864 of the Ministry c
Education and Sport of the Czech Republic.
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CISM International Symposium 2009

1st SESSION

Armed Forces as stakeholder in the development of
sports science

Saturday, 19 September 2009
From 10:10
To 12:10
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Retired Navy Capt. Lamartine DaCosta, PhD(BRA)

ACADEMIC FORMATION

1956 BSc Naval Sciences - Naval School Rio de Janeiro

1988 PhD Sport Management - University of Rio de Janeiro State
1989 PhD Philosophy - University Gama Filho - Rio de Janeiro

2005 Post doctoral experience - Professor of the International Chair in

Olympism at Universidad Autonoma de Barcelona

WORK EXPERIENCE

Member of CISM Academy (1996-1974);
International Projects on Knowledge Management (since 1999);
Editorial member for many scientific journals;

Research Subjects: Knowledge Management in Sports, urban renovation
in sport mega-events, Sport for All.

CURRENT FUNCTION

Full Professor University Gama Filho,
Professor of Masters and Doctorate Program in Physical Education
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THE ARMED FORCES AS STAKEHOLDER IN THE DEVELOPMENT OF SPORTS
SCIENCE: PRACTICAL EXPERIENCES IN KNOWLEDGE MANAGEMENT

Retired Navy Captain Lamartine DaCosta, PhD

University Gama Filhd Rio de Janeiro, Brazil

ABSTRACT

Military traditions historically encompass scientific and technological developments in aniycoun
culture. Todayds Electronic Warfare and other advanc
and converging perspectives. Coincidentally, Knowl e

of recent military stratgies in some Armed Forces worldwide. Theoretically speaking, this recent military approach

to updated developments provided by Knowledge Management (KM) might include Sport Sciences as far as they
may be considered fundamental tool of modern managememtbioth civilian and military environments. This
contribution to the rbirth of CISM Academy aims to demonstrate the possibilities of KM for military sports concerns
by means of practical experiences ¢ o ncdswotkMemjects yelatedh i s
to sport are reported covering countries and collaborators with large differentiation respectively to geographic location
and educational or professional backgrounds from 1999 to date. Unsurprisingly, the financial and rhanppgerta

of these experiences came from leading international institutions connected to sports sciences, such as I0C, UNESC(
TAFISA etc. besides prominent universities with interests in sport activities and research. KM main principles and
methods are abreviewed inor der t o i dentify new possibilities of
tacit knowledge and metmalysis, which are proposed as tools to search synergy between practice and theory as well
as among distinct disciplines of knowftge. In conclusion, the possible role of Armed Forces as stakeholder in the
development of Sport Sciences is discussed having KM as a basis, taking into account the noticeable differentiatior
among military practical functions and their growing needsaéntific support whether in rich or poor countries.

INTRODUCTION

Military traditions have historically includedscientific and technological development in any country or
cultureTodayb6s El ectronic Warfar e andgthistreredrupward im eerybread t e
and converging perspectives. But key military values as discipline, group cohesion, rigorous training and so forth,
remain without changes in different historical backgrounds.

This apparent contradiction between ldagtihng military attitudes n d todayobs tec
advancements can be considered from many sources the strength and even thefidemtity amlitarg culture
(Nuciari, 2007).

Sport in this interplay of past and present procedures and beliefs playsliarpede as it fitsnot only
skill-based military activities and technologitalt alsoscientific needs tapdate military capabilityn any nation
In other words, spoit a modern expression usually related to physical training for competition aadréational
participation otherwisé remains in military grounds as a practice device to impmeer s o phgsedl éapacity
andquality of life asit hasemerged in recent decades as a scientific tool

The start-up of CISM Academy

Not surprisingly, @SM6 slevelopment experienced by itself the aggregation of scientific notions and
principles to empirical sport practices from traditiomslitary drills. Indeed, the creation &fISM Academy
(ACISM) in the 1960s would be acknowledged today as a inn@vptieject consolidated in the 1970s and 1980s, in
view of its original aimto providescientific content to sport competition promotions. Surely, CISM has its start in
the 1950s as a pestar organization, a period also recognized in sport fields as aibgatage in terms of
scientificbased physical training methods (DaCosta, 1968).

Such inaugural purpose of ACISM probably had been a consequence of CISM mission in promoting
friendship sport competitions among World Warllied Armed Forcesn Europe, mstead of only emphasising
sport as a military drill. Therefore, most ACISM pioneer participants and leaders were acting in civilian sport in
equal basis of military sport manifestations. The example of Major Raoul Mollet (Belgium), long standing General
Secretary of CISM from 1960s to 1980dws becomemblematic for being a prestigious specialist in physical
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training methodology for civilian purposes besides his military style management responsibilitestore,
AClI SM6s growt h i n atWMaletds®@l@ss sugpdry-pedsénaciling both as a CISM leader
and an ACISM expert

The author of this essay himself withessed thedidlesof thefunctional promotion developed by Moljet
including the recruitment of ACISM members. He had visitealzB mostly as a leading name of physical training
met hods presenting his APower Trainingo to civildi
manager. And until today, his books in Portuguese are availalilenimilitary editorial design and language
(Mollet, 1962).

As a consequence of Mollet’s doctrine, | was recruited to ACISM and participated in its activities yet ir
1960s nationally anithternationally keeping my civilian academic stataisd my military position in the Navy as
researcher. Laterduring the 1970s, | became an international coach for military competitions and a spor
researcher with international scientific impact, an outcome recently historized by Santoro & Soares (2009).

Moreover, Brazilian leadingilitary specialists in physical training methods with casual or regular
connections with ACISM in the 1961070s had similar careers as mine as a young coach and scientist. Accordin
to data reported bgorrea(2005), those ACISM militargivilian distinguished participantsvere Captain Jose A.
Pires Goncalves (Army), Lieutenant Manoel Tubino (Navy) and Captain Claudio Coutinho (Army), whose
interventions in Brazilian sport physical trainingmilitary and civiliani became historical accomplishmentshwit
repercussions uf today. In the case of Captain Coutinho, it is important to mentiotohgsterm association
with Major Kenneth Cooper (US Air Force), one of ACIBMscientiss andleader at that time (Tubino &
DaCosta, 2005).

Putting the main focuson scientists

This leverage support from ACISM to national groups seeking international development is yet a history t
tell besides the groundbreaking example of Britazi |
seems that ASM had made synergetic interventions exchanging information from experienced specialists t
newcomers from countries without the same scientific and technicalstnfreture than CISM leading nations.
Surely, ACISM common approach at its beginning cdedisf mobilizing individual members with scientific
prestige in sport to participate in courses, conferences or meetings, providing a collective development toget
with nationatbased experts. Summarizing, ACISM in its start focused more on scieméisten science itself as
suggested by Gagliardi (2009):

The 60s and 70s saw the rise of CISM Academy (ACISM) with a creation of the organizational structur
and statutes, which defined it as a scientific and pedagogical agency dedicated to reseagcteihasels of
physical activity and sports training. As a symbc
launched in ltaly in 1960 including a chaptexderthe title "Military Sports Medicine", written by Colonel G.
Tartarelli from Itdy, on account of findingpromotedby CISM Academy. In all, ACISM experiences may be
referred to outstanding military scientists, following the trend signalized by Col. Tartarelli.

Taking into account the latter source, the emphasis on outstanding fidesomdso seems to lze
consequence of the magazinevi t h t he ti tl e a fandth&tpabnical brochutes publishedi by n
CISM General Secretariat located in Brussalso ledby Major Raoul Mollet in his capacity of chief editor. Thus
far, Mollet acted mobilizing news and texts from sources and authors usually opening space to sport traini
advancements arabunsellingon behalf of ACISM activities. Of course, prominent names from military sport and
sport sciences were targets soughefigorial led references.

Again,the present author may stand as a witness of that editorial orientatibanasable to report the
reputation building processpresented by those CISM media, a processawking opportunitieso have research
publisted in parallel to academic journals and books at least concerning marginal countries and languages in ter
of scientific production. In my case, tepread of news abothe results of my researchesis made byiCISM-
Sport | n ttheoughaut thel®60salso we | | as through t halsopublishedly i
CISM in early 1970s In short, the impact made imePor t uguese | anguage towar
community had gaied additional support in English and FrendBesides it reacheda much more important
audience worldwidehothin military andcivilian grounds.

However, tle mediapapes which have been produced BJSM sincethe 1960s might not havyeadthe
sameout comes in todayds mil it antgfsportsciantifizgrodiuctaom Cheeane i r o
hand,the publication ohon-military academic books and articles has been chamgiteyms of theacces®f new
authors and themes in recent decadésch has made the whole process more seledggeite mre participatn
in international approaches.
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Generally speakindhe emergence othe Internet and computdrased media has credtanother parallel
alternative to marginal scientific producers even in sport concerns. Thus, the wileeldfACISM madel would
be found mostly in the relationship of scientists of different levels of experience and nationalities. And so, to return
to the example ofhe original ACISM, it should be claimed that personal relationshigsstill the fundamental
way to reacha collaborative knowledge production. Of course, the meaning of this solution is referred to
relationships among different countries with a diversitgport development levels.

Updating on CISM Academy inthe computer age

From CIl SM6és pee20®}phées cunderstanding is rlearly shown in the role itd Sports

Commission, thatisfi To create possibilities for, and guidance
matters and physical educat i on(CISM, 20B4). MordgovesS tle daqurdenti t s
ARSport Commi ssion I|Internal Regul ationd decl ares ir
friendship as its aimo, a definition supported by t

In organizationswhich grasp over &ariety of activities and interests there is a need of general
guidance. In the field of different sports there are numerous things and needs that stasulthd
be coordinated The limited resources for military sports both in thrganizationof CISM ard
among our member countries have to be distributed with this taken into consideration.

Throughoutthe thesisof collaborative knowledge productioh will give definitions of new approaches
to have CISM and evethe Armed Forces aa stakeholder in theevelopment of sports science, having in mind
the renewalof the ACISM model in its best updated format. The sedarhthis aimbeginswith the argument
of networking, a new interpretation of the real accomplishmiemg soughtby the original ACISM.
Hence, PatriciaM. Jones(2005 from NASA Ames Research Center, USA, is to be credited with the following
clarification of networking for scientific purposes:

Relationships among people canrbhedelledas social networks in which network nodes represent
peopk and network arcs represent relationships (e.g., friendship, advice, supsubigatinate
relations) that change over tim8ocial networks also form a resource for collaborative knowledge
managementthecreation exchange, and transformation of kregge. Information technology

offers several possibilities for making social networks and collaborative knowledge management
more visible, inspectable, asgistematicwhich may aid the process of organizational learning.

From networking to Knowledge Management

In sum, Knowledge Management (KM) is the central focus of my argument since networking has been
proving as the means for improving collective knowledge, thatliganizational learning. Coincidentally,
Knowl edge Manage men thé sonvérgencé focusaof recenb reilitaoy strategjes in some Armed
Forces worldwide. In this sense, it is significant to mention recent studies on KM for military power development,
as ascertained in the joint study made by Lt. Col. Ismail Manuri andPrdRaja Abdullah Raja Yaacob for the
Malaysian Armed Forces (26)) or in the position paper from Dr. P&tsetecka(2006) for the Slovak Armed
Forces.

In anutshel] KM is oriented to management ebntinuousinnovation which implies in transfering
knowledge from people to people mugiorethan from machines to people. In other words, KM represents 70 %
people 20 % processesind 10% technology, as assumed by Vsetecka. Furthermore, KM deals egjitially
explicit (documented information that can faeilé action) and tacit knowledgeomprehension gained through
study, experience, practice, and human interaction).

Another pointspecific definition has been issued by #ield Manuali Kn owl edge Manageme
from US Army (2008). From this militargourceit is acknowledged that knowledge creatioriiis he pr oces
developing new knowledge or combining, restructuring, or repurposing existiogledge in response to
identified knowledge gapso. So forth, dhknowedged ge m:
including knowledge based on expertise or skilled judgéné&mm one person to another. Summarising, Kihis
art of creating, organizing, applying, and transferring knowledge to facilitate situational understanding and
decisionmaking. Knowkdge management supports improving organizational learning, innovation, and
performance. Knowledge management processes ensure that knowledge products and services are relevar
accurate, timely, and useable to commanders and deaisikers.
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Theoreticaly speaking, this recent military approaohupdated developments provided by KM might
include Sport Sciences as far as they may be considdtgdiamental tool of modern management in both civilian
and military environments, as already here concludechwaimalyzingtraditional military values. Conversely, the
CISM Sport Commission Internal Regulation (2004) seems to be open to KM innovative approaches as obsen
throughitfiMi ssi on success factorso as follows by the |i:

AManagingby means ofhe Sport Commission Management Process.

AAn effective Sport and Physical Education (PE) Policy.

A The equilibrium between top Hdecatienpro@gns.rt s,
AAdequateresources for the execution of plans and ptsjec

ADynamicrelations with macrsport and PBrganizationsvorldwide.

AMaximumutilization of technological infrastructure and human resources.

Certainly, the last two items may be seem as pletigep e c i al | y utilizationdoinechnolagioam
i nfrastruct ur e Jawhidh givauonganizational soomative legiirdacy to KM utilization by CISM.
Actually, both items are claims embodying longitudinal data collection from many international sources and tt
intensive usage of electroni@atdware and peopleware, idiosyncratic matters related to KM. Other factors are
surely operational directions for inward references not applicable to outbound strategic needs of updating.

Having said that, the airof examining the stakeholder role tfe Armed Forced including CISM6 s
participatory interventions may be achieved by approaching to practical experiences in Knowledge Managemen
for sport sciences developments. This suggests thatotiteibutions to the rbirth of CISM Academy envisage
possbilities of KM for military sports concerns by means of practical experiences conducted by the iAirthor
association with other researchersf this essay. Thus far, five experiences of KM projects related to sport in
general are reported in the negttons, covering countries and collaborators with large differentiatioording to
their geographic location and educational or professional backgrounds, from 1999 to date. These attempts s
insights and tools in order to provide CISM with alternatit@ employ KM as a means to establish a stakeholder
relationship with member countries in view of future military sport development and the respectoxe of
ACISM.

KM experience in crosshational approaches

This practical undertaking wggomoted by Trim and Fitness International Sport for All Association
TAFISA during the period of 1992002, with an international book as an outcome planned to be published in
English under the patronage of UNESCO and the International Olympic ComHaittedt the end of the project
there was &92pagevolume printed and distributed by Meyer & Meyer Sport publisher from Germany, having as
editors Lamartine DaCosta and Ana Miragaya, from the University Gama Filho, Rio de Janeiro, Brazil

The 2002 Sport for All interesting case in terms of KM is mostly concemidtd the search of balancing
explicit with tacit knowledge in view of the large differentiation between academic researchers and Sport for A
managers or leaders from a variety of does. Oftenthe demarcatiorof scientific works is made by giving full
priority to explicit knowledge. However, Sport for All programs worldwide were mostly conductatbipy
academicmanagers, a fact that partly explairied dearthof bookswith review of this area of knowledgea
common publication found in mamghersports areas.

The insufficiency of Sport for All explicit knowledge was clearly detected as referred to international
congresses proceedings whidld not havescientific value since siple eventoriented reports predominated
instead of desirabléact-finding analysis and conclusionsFailure to noteit is also theabsenceof scientific
investigationsbasedon Sport for All thematic possibilitiedn all, upon tacit knowledge relied theognitive
process ofSport for all before 1999when DaCosta & Miragaya had proposed to change the contradictory nature
of managing a very complex social demand emphasizing praetncesot theoretical explanations. Thehis
noteworthy to briefly fooomd t he overall view made by these sch
Experiences and Tr endsMiagaya3®@2:rt for Al 1l 0 (DacCost a

The clear, coherent and direct claim of Sport for All has been facing sharp contrasts with the variety ar
complexity of the interventions needed to reach the expected results through the practice of physical activities si
its outcome (€), since the 1960s Sport for Al I e
for everyone while sportheorists from many disciplines of knowledge have tried to explain why and how.
Nevertheless, both sides have never had a maeded mutual understanding (p. 16).
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Furthermore, the identified problem of Sport for All in terms of knowledge was firsthageal by means of
elaborating the following aim for the international review book on Sport for All practices and thi@mi@ssta
& Miragaya 2002):

On account of these contrasting circumstances, the chief editor of the present book had proposed the
elabaation of an internationally joint effort do describe and analysed Sport for All experiences and trends from all
continents in order to give more scientific conten
i nternati onal eemaoccgpting aral acsumeéldtireg\cantridutions from a variety of countries and areas
of knowl edge without further consequencesé. As a re
explanatory attempts and of theoretical interpretations often basetividualistic criteria (p. 17)

Once the Board of TAFISA agreed with DaCo&ta Mi r agayabés proposal in | ate
book had its statip in 1999 witha callfor-authorsmanualto the almostLl00 countrymembers of TAFISAThis
document in printabldormat aimed to serve as a guidebook for contributions to be made by each ciattry
showedadherence to the Sport for All review collective work (DaCosta, Gastaldoni & Miragaya, 1998). At that early
stage, the standard approach tb alaut hors and countries was a HAcompa
relationships and their foundations for building th
Miragaya (2002).

With that purpose, theall-for-a u t hgoideinéssent to prospectivauthors included a thematic framework
to be strictly followed by all contributargncluding those who did not have a graduate degiteereason behind this
disciplined text production was the need to level all authors up to iErsignoundwork otherwise somefree
interpretation of Sport for All without a standard format would kéepaggregation of explanatory variables not
only confusing, as it has been already mentioned, but also prone to follow individualistic.cFiasaafter a pilot
investigation made by the editors in 1998, the following categories were chosen to compose the standard frameworl
for thechapteréwriting tasks (pp. 18.9): History, Institutions, Marketing, Culture, Sponsorship and Finance, Target
Groups and Activities, Settings and Activities, Strategies and Activities and Social Changes (DaCosta & Miragaya,
2002).

This model for aut horsé cont r prbspectivecqurdrieshcantacted bys u ¢ c
TAFISA. At the final stage of thedbo k 6 s  p rtherd wearet 8i7 authors from 36 natiaighe five continents,
having the following profile: 4@&uthors held hDdegreg52,8%), 16had anviSc(18,3%) and 2%vereleaders and
managers, representing 28,7 % of the total. As such, the medetlescribed was not rejected by academic aythors
previously seenas more persona their work. But in contrast, the use of a framework for writing the texts
increased the consulting relati onshi pduratoe forvakneshfoua ut h-
years.

In short, the framework envisaged to discipline authors in specific focuses also created a platform of
comparative analysis, in the perspective of extracting undenlyimgd er st andi ngs of Sport f
differentiation. In this context, the comparative method was not taken in its complete formulation just because the
editors explicitly avoiddthe search adrtificial results from juxtapositions involving different elements. The option in
this case was teelect only similarities and differences from crossional data and descriptigrs® contrasts would
help to illuminate assumptions, values, attributions and expectations, accordieetal i t or sd choi ces
detailed literature revie\jpp. 1725).

The objective of this task was to construct tables to include the total of occurmneaesables of all
participating countriesTh e r ef erence to each categorfy ewashosedallles und
represented the conclusi®and hadinterpretative commentadded to themin a nutshellpne can reathe survey
bookin two different ways: (i) focusing oeach one othe national cases of Sport for Adr (ii) scrutinizingthe cross
national experiences and trends (pp.-785).

When comparing the Sport for All book methodological procedures desigrtbe late 1990 decade with
todaybés KM tool s, it can be argued that the final arl
analysis that is defined broadlypresent times assatistical technique which combines the results of several studies
that ask the same or similar research questions. As the previous remark suggests, the international Sport fo
All survey published in 2002 used a very simple algoritbmconvergence of information detection in a similar
conception related to Googlike search tools.

Less creativebutjust as important to stress the possible replication of the KM experience developed by the
Sport for All book is the claim that othrecases reported ihenext sections tested different approaches to KM mostly
concerned to review booksd collective produtothésen. L
experiences came from leading international institutions corthéatsports sciences, besides prominent universities
with interests in sport activities and research. Again, KM main principles and metitlodisobe reviewed in order
to identify new possibilitiegor the development of Sport Scienoggh emphasison tacit knowledge and meta
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analysis, which are here presupposed as tools to search synergy between practice and theory as well as among d
disciplines of knowledge.

KM experience in multiple thematic approaches

This case only merged specialists frowo countriesi Spain and Brazil with dedication to Olympic
Studies, a branch of knowledge which selects fegaad themes related to the Olympic Games and trealted
philosophy of Olympism. As in the case of Sport for All, the KM option was tolaeaowledge by means of a
review and updatellook made by a collective association of authors and editors.

The final product of that SpaiBrazil cooperation network was a volume in printing format but transferred
to PDF file to be hosteadvailable for @dwnloadon thelnternet, namedi Uni ver si ty and Ol ympi
Spanish, Portuguese and English (summarlasfact it was a composition of languages and media planned to fit
knowledge exchange between two countries with similar levels elaf@went in Olympic Studies during 262607
stage, as seen in Moragas and DaCio€egs (2007), also available on the Internet.

Miquel de Moragadrom the University Autonoma de Barcelona (Spain) and Lamartine DaCosta, from
University Gama Filhd Rio de Janeiro (Brazil), both Ph.D. professors, acted as Organizers of the project of the boo
and of the two binational seminars. The events that took place in Rio de Janeiro and Baetterstateof-the-art
of Olympic Studies in both countries into pe&io overall and common perspectives. The editors were equally chosen
among specialists in Olympic Studies with PhD degrees acting in both universities, namely, Ana Miragaya (Brazi
Otavio Tavares (Brazil), Chris Kenett (Spain) aBdrta Cerezuela (Spgi As opposed to the Sport for All project
examined in thdast section, the planned Spd@razil book and seminars were not commeréiatlespite the
sponsorshipsnvolvements led by TAFISA. It was typical government itiative of scientific supporthrough
financial aid fromboth Spain and Brazil

Summarizing, the case of multiple thematic approaches to one single discipline of knowledge wit

binational scientific interesisined 103Brazilian and Spanisauthors from 18 universities coordinated weftop

level specialists. This KM style project finally found common points of collaboration among researchers an
students from both countries for future initiatives of Olympic Studies development. For that purpose th
contributions included in the bookpresented short repofteusingon a diversity of thematic approachiesorder

to select and to have a starting point to new researches. In other words, this case study may He asferstdte

of knowledge review to identify priorities and oppoitigs for research works and the respective financial support
from governmental scientific institutions.

KM experience in multidisciplinary approaches

The case of thaoncommerciab ook A Envi ronment , SipStudids and Researches e
in Brazil o (Al meida & DaCosta, 2007) i s a-rekafdd aatipitfes o a
as the core for updating reviewss a KM typical initiative this projectbroughttogether86 authors in 103 chapters
(three volumes) in dler to identify the statef-the-art of sport & environment investigations in Brazil backed by a
special chapter on metmalysis focusing on regional and scientific approaeasstly in the interest of leisure and
tourism)- from atimeline perspective.
Similar to the latter study case, this KM accomplishmbéat an educational institutiobehindit: the
Federal University of Parapdated in Mrthern Brazil, Amazonas State, having its Resedcicleus for
Environmental Research as the promoter of tteeb@d s pr oj ect as r e pvomufpabd/numal  t |
> (free access to PDF copy).
The collective and review book was finally elaborated in Portuguese with the special chapter mentione
above in English, written by Miragaya, A., describingthetaanal ysi s construction g
leaders, Ana Cristina Almeida, Ph&nd the author of this essay. It shob&lunderstood now that this Kiption
experienced a new step forward when compared to former and latter cases here already repo

In fact, KM advancements imply not only having knowledge organization backed by peopleware usin
computers, but also the use of matelysis or equivalent procedures in view of the need of systematic updating of
information anddata. In computer Isad termsthis overall scrutiny for extracting knowledge from large databases
is now made by Data Mining softwares, KM tools acknowledged by Webb (2009) when he describes the aims of 1
new journalfi Dat a Mi ning and Knowl edge Discoveryo:

The premier teatical publication in the field, Data Mining and Knowledge Discovery is a resource
collecting relevant common methods and techniques and a forum for unifying the diverse constituent reseal
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communities. The journal publishes original technical paperstimthe research and practice of data mining and
knowledge discovery, surveys and tutorials of important areas and techniques, and detailed descriptions of
significant applications.
Conclusively the case of the Braziliamade KM approach tBnvironment & $ort themes may represent
a test of the viability of a stelpy-step methodology for collective construction of knowledge, starting with simple
algorithms and reaching appropriate softwares for Data Mining needs and innovations.

KM experience in international transfer of knowledge

The case oft h e [lLegacies ofi Sports Megav e nt s 0 e(aDiaEds 8009 is perhamsmore
significant source of comparison with CISM plans to act as a stakeholder in sport development when dealing with
a variety ofneeds from member countries

Now it should be considered for the aims of this essay that this specific book is an international
commercial volume issued by the Ministry of Sport in Brazils authors (6 from UK, Germany and Spain) from
35 universitis organized as an epistemic community, that is, groups of authors with previous chosen topics related
to the central theme of the book, supervised by editwith selected international specialists as references for
some subjects.

A seminar joining authg was then organized to discuss convergences of this area of knowledge. The
objective of the project was to assimilate and associate international knowledge ecavemgaand legacies to
Brazilian national researches on these topics. Authors with difféggels of experience witthe central theme
were accepted in both seminar and hawekichin this conception represent a knémw transfer besides creating
an initial base forthe improvement dbcal experts

To close on a more meaningful note, thensference of knowledge was inspired in ACISM actions in
Brazilintheear l 'y 1970s, now using the | abel of Aepi st emi
contributions was similar tthe SpainBrazil project as reported e previous setion. Therefore, the book was
published in Portuguese with English summaridse PDF version is availableith free access on the following
Internet website< www.confef.org.br/arquivos/legados/ Livro.Legados.de.Megaeventos.pdf >

KM experience in multicultural approaches

This case is also symptomatic for observatitiag can be discussed towafekSM new role of stakeholder
for the sport development of country memberShe book subjectetba KM t r e at @gmpit Studies t h e
Reader o, a n for thg meiiod 2008p2010.Nasvctiie central focus of this project is multiculturalism in
sports, mainly grounded on Olympic development needs, as described below:

« Project of Sport University of Beijing and University Gama Fiih&io de Janeirohavinga book as outcome

(nonrcommercial) with suppouf the InternationalOlympic Committed OC, with 86 authors from five continents
in three volunes dated 2008, 2009 and 200hinese Editors: Hai Ren & Niu Jing; Brazilian Editors: DaCosta, L.
& Miragaya, A; website for free access to first volume in PRp://www.bsu.edu.cn/new/webl/filess OLYMPIC
STUDIES READER.pdf

« Multiculturdism is not only a thematic choice for this book production but rather a means to give space and

opportunity to publish authors and studies from countries and cultures still far from international sport institutions
management possibilities. Thus, this project did not aim to transfer or to review knowledge otherwise. And in this
concern, the IOC started up the production of the three-volume book through a fiCall for Paperso (10C, 2007)
suggested by this essayé author according to the experience of the 2002 Sport for All initiative. From the KM
perspective, the synergy provided by the Olympic Studies Reader has contributed to the identification and
promotion of authors, whbave gotten moreconnected and articulatén search of multicultural values and
procedures.

« From the IOC sle, the publication aimed at students anctaeshers interested in Olympidmas two main

objectives: to provide knowledge on the main research themes related to the Olympic Games, Olympism and the
Olympic Movement; and toffer guidelines and suggestiots develop future Olympic research projecthe
innovation in this case liesn the use of Chinese as an additional language to English for international cpncerns
which allows the inclusion of more readers and researchiisopens perspectives forgluse of other languages

for the same role.
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« Olympic valueded texts selected or recommended to candidates to join the projectfdsedeither on

multiculturalism oron multidisciplinary approaches, respectivétyrelationto innovative trends oto scientific
traditions for Olympic Studies concerns. The meaning of this option is to keepattigonal knowledgeall
together with new approaches to Olymsgjortand sport in general through the eyes of diverse cultures.

« From t he edi,the Olynipic BtudeesviReademshould be able to identify new foundations to

Internationalism (nations) as an overlapping concept in relation to Multiculturalism (cultures) and Multilateralisn
(politics) from which Pluralism (values) may stand as an areamfnonality (i. e. sharing of common attributes,
solidarity) providingong-term)intercultural exchangeetweerdifferent levels of practical valuded interactions.

« Also as a new KM proposal frotme ChineseBrazilian editorsPlurality in this cases mostly referred t@s

multicultural interaction by meang the construction of common knowledges seen ithe elaboration of textsy
groups of authors with multiple national rootgence,the supportive thesis to this conception is that values
diversity in Olympic initiatives demands plural approaches not selection.

CONCLUSION i Towards a common construction of knowledge

In a nutshell the discussion of the five study cases must take into account that the KM solutions briefly
presented here weraostly concerned with the development and updating of knowl&uderge international and
national organizations dedicated both to spord to scientific researctpromotion. As suggested by tloases
presented aboy&M has multiple usages and approaatieisendingdn the nature and objectivestbé correspondent
organizational basis @m the kind of intervention to be providefinyway, the stefby-step improvement considered
in the previous sectiomeayhave new applications elsewhere. This is partiduolee to create new insightsor t o d a
CISM and future ACISN mtentions and planning.

However, the possible role tfie Armed Forced extensively to CISM and the renewed AB - asa
stakeholder in the development of Sport Sciences is an effectiveudated possibilityhaving Knowledge
Management as an operational and basic tool, taking into account the noticeable differentiation among milite
practical functions and their growing needscientific support whether in rich or poor countries.

Other suggestion that often comes out from the five projects reported is ttadreevalues and plural
construction of knowledge may act as a social construction with participants from different cultural and education
backgrounds This thesis applied to KiMbackground refers to a place to initially provide and then later promote
sharedvalues and plural construction of knowledge, therefore creating decentralizing and favorable environments
make cultural interchange with multiple local contributions.

The presupposition of an appropriate place for collectiastruction of knowledge is a preferred approach
of KM prominent researchers as, for instankazuo Ichijo andlkujiro Nonaka (200Y, to whom innovative
knowledge emerges from decentralized and faverabvironments to make cultural interchange with multiple local
contributions (tacit knowledge) in combination with traditional, empirical and academic knowledge (explicit
knowl edge). This soci al construct i amhacdesstoboarees.i | vy d e

If these points reflect the essentials of stakeholder functions, then the future KM solutions applied to CISI
traditions andrules should have decentralized projects of sheadues and plural construction of knowledge as
bases, &eping the spirit of military belonging and scientific commitments usually promoted by past AGSM
accomplishments

Proceedings book 29



CISM International SymposiuiinPrague, September 2009

REFERENCES

1. Almeida, A.C. & DaCosta, L. (2007) Meio Ambiente, Esporte, Lazer e TuriSmpor{ and Environment in
Brazil). Rio de Janeiro: Editora Gama Filho. Availablenatw.ufpa.br/numa/

2. CISM (2004) Sport Commission Internal Regulations. Brussels: IntenaiMilitary Sport Council,

3. Correa, R. Brazilian Military Sports Commissibt€DMB. In DaCosta, Li Org. (2005) Atlas of Sport in
Brazil. http://www.atlasesportebrasil.org.br/textos/26; pdf

4. DaCosta, L. (1968) Moderna Ciencia do Treinamento Esportivo. Rio de Jangirstékib da Educacéo e
Cultura;

5. DaCosta, L., Gastaldoni, D. & Miragaya, A. (1998) Tafisa and UNESCO announce a New Book and call
for Authors. Rio de Janeiro: Editora Gama Fijho.

6. DaCosta, L.& Miragaya A. (2002) Worldwide Experiences and Trends in $fmrAll. Aachen: Meyer

& Meyer Sport

DaCosta, L. et al. Orgs (2009)_egacies of Sports Meggvents. Brasilia: Ministry oEport;

Gagliardi, P.C. (2009) Updating on the role of CISM Acadddnpublished paper;

Gruber, T. (2003) Helping organizationsllaborate, communicate, and learn. Brisbal8A: Intraspect

Software (Presentation in PQF)

10. Hen, R, DaCosta, L., Miragaya, A. & Jing, N. (2007) Call for Papéer©lympic Studies Reader.
Lausame: I0G Olympic Studies Centre;

11. Hen, R. , DaCosta, L., Miraga, A. & Jing, N. (2008Dlympic Studies Reader. Beijing: Sport University
of Beijing Press (First volumg)

12. Jones, P. M. (2005) Collaborative Knowledge Management, Social Networks, and Organizational Learning.
Moffett FieldUSA: NASA Ames Research CenteHuman Factors Research and Technology Division
(Position paper)

13. Manuri, I. & Yaacob, R.A.R. (2006yostering KkForce Through Knowledge Management Innovation In
The Malaysian Armed Forces. Kuala Lumpur: MAF, available at
http://ickm.upm.edu.my/Parallel%93ession%201/Lt.Col.Ismail%20Manuri_Fostering%20K
Force%20through%20KM%20in%20the%20MAF.doc

14. Mollet, R. (1962) Power Trainingeducacao fisica mundial e treinamento de forca. Sao PHolwor
Editorial;

15. Moragas, M & DaCosta, Li. Orgs (2007) University ahOlympic Studied Spain & Brazil Seminars
2006. Bracelona: UAB. Available at

16. http://olympicstudies.uab.es/eng/brasil.asp?d_especial_content=9;

17. Nuciari, M. (2007) National Differences in Military Values and Civilian Valueghés Gap Culturé-ree
or Cukure-Bound? BingleyUK: Emerald Publishers, p. 2237.

18. Santoro, M.A. & Soares, A. J. (2009) A Memoria da Copa de 70. Cardpinal: Autores Associados.

19. Tubino, M.G. & DaCosta, L. (2005) Theory and methods of sports training/coaching. In DaCosta)L. (O
Atlas of Sport in Brazilhttp://www.atlasesportebrasil.org.br/textos/315.pdf

20. Uchijo, K & Nonaka, I. (2007) Knowledge Creation and Management. New York: Oxford University
Press.

21.US Amy (2008) Knowledge Management Section Field Manual FM 6-0.1. WashingtotUSA:
Department of the Army Headquarters

22.Vgetel ka. P. (2006) K nSiowak ArcthedEorced.alip@vghkey Mikutlas: Aimed t h e
Forces Academy Gen. M.R. Srefaikesentation in PDF)

© o N

30 Proceedings Book


http://www.ufpa.br/numa/
http://www.atlasesportebrasil.org.br/textos/26.pdf
http://www.atlasesportebrasil.org.br/textos/315.pdf

CISM International SymposiuiinPrague, September 2009

Prof. ZdenRDKCZE) asar |, PhD

ACADEMIC FORMATION

1975 BSc

1980 MSc Military Univer si ty i n Vygkov,;

1997 PhDMi | i tary University in Vygkoyv
2003 Assoc. Prof . Mi Il itary Universit)

WORK EXPERIENCE

Commander of Company;
Second in Command of Batalion;
Commander of Batalion;

Military Teacher.

CURRENT FUNCTION

Chief of Section (Department of Military Management and Tactics; University of
Defence)

Proceedings book 31



CISM International SymposiuiinPrague, September 2009

SOME ASPECTS OF TACTICAL ACTIVITIES IN CONTEMPORARY AND FUTURE
OPERATIONS IN RELATION TO PHYSICAL READINESS OF SOLDIERS

Prof. Zdenek FLASAR, PhD
Prof. NEDOMA, R.

University of Defense, Faculty of Economics and Management, Brno, Czech Republic

ABSTRACT

The article deals with the necessity of a global approach to preparation of a military professional. For
instance, some tactical activities in contemporary ahddwperations point to requirements needed to preparation
of soldiers, especially to aspects of their physical readiness.

Variable conditions of contemporary and future operations, such as global conception of the battlefield,
asymmetric environment, sere crossountry and climatic conditions, require to pay attention to preparing of
military professionals. Science disciplines, including military science and sport science, should overtake practice,
study developing patterns of their research subject®Har the solution to practical activities.

INTRODUCTION

The topic of this contribution covers some aspects of answers to four basic que#tibi®>, WHAT,
WHERE, and HOW will realize in contemporary and future operations, or, what he is supposedetoaoed for
in these operations. Considering the aim of the event, which the contribution is being presented at, we would like
to try to prefer the viewpoint of physical fithess while respecting all other facts and opinions. We would also like to
think aout the relationship between physical fithess requirements laid on professional soldiers by the physical
training (PT) instructors and sport science (military sport science).

In any case, it is going to be a perspective on task accomplishment (corkhatdesthe terms of tactical
activities and operations) performed by specific personaiitiesitary professionals.

Even the concept of fApersonalityod conPasonalgyiss o me
understood as an individual robination of biological, psychological, and social aspects of an individuality
characterising a compact individuality of a particular person who focuses on reaching his goals and developing his
abilities. It is formed by the relationships between peopi¢ir@enment, and society.

A professional is sometimes understood to be a specific persoAafitpfessionalis usually perceived as
a person who is paid for what he does; a person who is qualified for his field of activity via professional education
and practice. Skilled people who can do something very well though they are not paid for it are colloquially
referred to as professionals, too.

Military professionals should not differ from professionals in other specialisations, branches, and jobs. As
far & fully professional army (which the Czech Republic army as well as other world armies certainly is) is

concerned, the concept of Amilitary professional 0
empl oyees of the CzethtRepubkrioteAsmpnaltedofimMoreover
be a professional Aij ust becaused he is paid for wh

does not automatically become a professional as far as real meanihg @fotd is concerned. As well as
occupations of doctors or teachers, occupation of a soldier should rather be viewed (not just from outer military
environment but also by every single soldier) as a vocation, an activity, a process in which it is necessaty
development trends, adjust to them, and influence them in an active way. It is also related to all matters concerning
physical fitness of a professional soldier (but not just him).

1 DEMANDS LAID ON MILITARY PROFESSIONALS
The basisi a man (inthe man-machine system)

Development of science and technology always reflects itself in military technologies, new, more modern
and effective weapons and weapon systems. Developed world armies keep on improving, so Ealtdugil

soldier system. Sinca soldier shall be equipped with the latest means of observation, orientation in given area,
communication, fire control, and other functions. At first sight it may seem that it is the machine, technical means,

32 Proceedings Book



CISM International SymposiuiinPrague, September 2009
and sol di er 6s e qu iapimiéenarmachiaetsystprh. dlgwevery ituscnotad! At present time,
and it can be expected that also in near future, it is going to be a man, a soldier who will play the most import:
role in the marmachine relationship; in military terminolodgya sddier and a weapon system. A soldier as a
complex personality.

A complex perspective on a soldierds personality

A personality always presents itself as a whole showing all strong and weak points. A military profession:
should be a balanced personalityoahas at his disposal:

- Corresponding professional knowledge appropriate to his position, place and task which the soldier hol
within his unit; necessary professional skills and habits;

- Sufficient mental strength towards impacts and stressors whichrhmeet in the battlefield (in the area of a
task accomplishment)

- Physical fithess and stamina including proper development of all parts of the stamina;

- Moral qualities that guarantee respecting the ethical code, international humanitarian law, rejgeyoheht
and other norms of an armed conflict.

All people are different; even in a military unit there are soldiers of not the same qualities. Some soldie
are mentally stronger, some are mentally unstable, some are experts in the field of boobypnraEsesgreat
signals, medics, etc. The same situation can be seen in the field of physical fithess. While somebody is able
overcome a tall obstacle, move hanging hand over hand along a rope, lift heavy burden, other person may no
abletodoso. Tha i s, however, what a unit commander 6s mas
his subordinates, their strong and weak points. He is supposed to use the strong points of individuals in favoul
the whole unit and so compensate some of the weakts of individuals in the unit. If a unit is supposed to
overcome a tall wall, the first one getting over is going to be the most skilful anticabéxl person. Then, he will
help the weaker ones overcome the wall. On the contrary, physically weaker san be mentally stronger; such
a soldier can go first through a burning obstacle and help the stronger (but mentally weaker) one overcome
Military team, a unit, can be perceived as a symphony orchestra where each player excellently plagsiaains
his part. Thus the whole orchestra can perform an excellent composition.

BRAIN
Knowledge,
habits and

skills

HEART
Moral values
and humanity

MUSCLES
Physical
fitness and
pregsfedness

| — . / 4 ' Y :l; \ ‘ ¥

')
{‘A.

INTERSECTION
Mental strength

Gﬁ;
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Al sol dierb6s attributes are mutually conditi on:
ablebodied soldieiis usually mentally strong either, because he is aware of the fact that he is strong, tenacious,
and tough; all these aspects enable him to perform an efficient movement over the battlefield. What was said above
can obviously work the other way round.

Ethical code of a military professional
Ethical code of a military professional was introduced to the Army of the Czech Republic (ACR). This

ethical code represents traditional military values. A professional soldier commits himself to respect the Ethical
code, which goes as follows:

Responsibility and sense of dutyii Be awar e of your duti es, be initie
service. i

Selflessnessii Gi ve al |, give more than you get, be thamar e

success of an individual. A

Courage:i Do not be afraid of making decisions; do not

overcome difficult, danger ous, and risky situations

Loyalty: iBe | oyal to your vyadbawyowsupeoodidnatesarmgspbéetl| pou

Honour: i Be st r ai ght frncipled Alaysaant éh adtardywith your conscience; you are bound by
your vocation. i

Requirements of the ethical ¢ plek eay.|Densakds antphysical ditneksdainde r 6
preparedness, which are considered to be an inseparable part of complex preparedness of a military professione
can be traced in the code.

Physical fitness elements

When evaluating physical fitness and monitgriits development it is necessary to consider its individual
elements:

1. Cardiovascular (aerobic) endurance an ability to perform muscle activity in a particular time.

2. Muscle strength- maximum strength performed by one muscle or a group of eaiscl

3. Muscle endurance ability of a muscle to resist tiredness.

4. Flexibility T articulatory agility i determines the extent of movement performed by a joint.

5. Body compositioni expressing the rate between basic body mass and body fat

The first four elements can be practiced in PT lessons whilst body composition is changing within the combination
of exercises, education, and life style factors covering improving physical fithess, enhancing number of burnt

calories and adapting the diet.

In dependence on particular needs, we can think about development of individual elements of physical fithess as
well as about preferring one of them.

2 CONTEMPORARY AND FUTURE OPERATIONS

Contemporary and future operations shall be viewed in a complex waynty from the tactics and tactical
activities point of view. Physical fithess of the soldiers will play an important role in those operations.
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Tactical activities in contemporary and future operations

Patrolling is a very common tactical activitydperations.

Mostly, the patrolling activity is carried out using vehicles (armoured fighting vehicles); however, there are area
especially built up areas, where soldiers have to dismount from the vehicle and move trtHeotehicles are

near the dismounted soldiers, the tendency is that the soldiers have only the essential weapons equipment on t
Still it means (together with ballistic protection and a weapon) quite heavy load to be carried. When, now and the
soldiers happen to patrol without the support of vehicles (e.g. when the vehicle was destroyed by a booby trap),
weight of the load they are supposed to carry while accomplishing a combat task can be tremendous. Equipm
ballistic protection, weapon whitextra ammunition, radio (or other communication device), food, water, medical or
other material can represent a weight of many kilograms. | know a PT instructor who wanted to press a sugges
that each soldier would have to carry (as a part of higpawgrit) basic mountaineering equipmérd carabiner,
figure eight, and approximately a five meter long rope in order to enable the squad to make a several metre |
rope, to overcome obstacles in mountain or fuplienvironment. Being a tactician, | agr&ut | also must admit

that this equipment means more kilograms to carry. Miniaturisation of components, modern light material
multifunctional technical devices, multipurpose weapon systenis all represents new presetay trends.
Training should pepare soldiers to deal with a high, perhaps, an extreme burden, long distance movements on fc
including combat tasks accomplishment when carrying heavy load.

As far as physical fitness is concerned it is necessary to train soldiers the way theyfegtlypand promptly
control their bodies, be able to move in various ways across the landscape (walking, running, creepage), overce
obstacles and barricades, and should the need arise, transport either material, or, possibly a wounded mate a
thesscobst acles. This calls for the ability to handl e

Picturei Casualty evacuation using a stretcher
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Escorting VI PG6s, military or humanitarian convoys,
the physical fithess point of view, emphasis is put on speed and promptness of the reaction; duriAgsifhang
task accomplishment on muscle endurance. This is what training shall be focused on.

Some military operations can be of a rescue character. ouefations will require physical preconditions
connected with special physical training. Especially in mountain andupudireas, elements of military climbing
training can be useful; during floods but also in combat operations on water surface etéméitesy diving can

be applied. Destroying the enemy from a great distance is a general tactical trend. In spite of that, hand to hanc
combat must be taken into account. In such fight, elements of self defence or some kind of martial arts can be usec
too.

Picturei Riot crowd control operations

In specific cases it is necessary to carry out operations in extreme weather conditions, including Nordic areas. In

Picturei Movement on skis with heavy load

3 SOME OTHER ASPECTS OF THE SOLDIER-PHYSICAL PHITNESS RELATIONSHIP

Physical fitness of a professional soldier can also be looked at from other aspects point dfegéwming
with physical preconditions of young men and women who want to become professional soldiers and positions and
tasks for specialistBT instructors in the end.
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Quialities of young people joining the army

The fact that lifestyle of most of young generatiomdg considerably based on sport activities is probably a
worldwide problem. Physical capacity of young generation is very low. However, this cannot mean that th
entrance physical test limits shall be decreased or they will not be realized at all. Ibamasactly and
demandingly determined what enlistees must be able to perform at the beginning of their service and wi
performance they must be able to accomplish after training before they start to perform their function within the
unit. An enlistee Isould certainly fulfil difficult norms of the strength and strength endurance patrt.

Motivation to do sports

Motivating young generation to do sports is a task for the whole society, government, school, family, et
Motivating soldiers to keep and enhartbeir physical fitness is a task for their commanders and PT instructors
(including PT research workers). In dependence on the unit categardeging from combat to logistic ones,

norms which the soldiers are able to fulfil anytime, and at the saregrisnms which will make the soldiers train

must be established. Training is the best exercise. Most of specialised trainings, especially tactics training
predetermined for including physical a c talifitnésd. Ungler t |
the terms of checking and evaluating methods, including physical preparation annual check up, not only a nega
motivation must be applied (the one who does not pass will be punished), but also a positive one making |
soldiersreachte best result s, not only the Apasso | evel

ordinates, super ordinatesd attitude to doing spor

The phenomenon of women in the armies

There is probably naduch an army without women working in it. Position and task of women in the army is a
discussed issue. According to available statistics, in developed ar#@i@s 6f employees are women. After the
Czech Republic Army professionalization there has bedgréfisant growth of number of women. Nowadays
there are about 13% of women in the ACR. They usually perforrtomtat positions, but there are also women
on combat positions. In the Czech Republic there are legal norms that determine a maximum esaghthat

can be handled by women. Within the army, women have partially different norms and disciplines of PT check L
This is not the right trend. If a woman wants to perform a particular position in the army, she has to be able to fu
the same normas a man on the same position otherwise it is a matter of discrimination.

Position and task of a PT instructor in the army

PT instructor must be a commander 6s advisor. He mt
in the broadestense. He must keep up with the times, monitor new information in his field of activity and thus be
an active creator and evaluator of new pieces of knowledge. Keeping and enhancing his qualifications, includi
research work, must be one of essentialirequents for performing his position.

CONCLUSION

British army report that leaked out in British media reads that the soldiers are not capable of fighting. Democra
approach to the army caused that professional soldiers became a fat lazy herd.

Accordingto Major Brian Dupree there is a danger of loosing combat morale. Soldiers are released from regul
exercising and obesity of British soldiers is on
depl oyo i s gr owited gith thd demcratic attitutleoto physicalr fisnéss Nobody is forced to do
physical exercise. In his report Major Dupree warns against the fact that this matter ruins the whole British arr
because fat and lazy soldiers are not able to deal with comditions in difficult Afghan landscape. Almost four
thousand of army members had to be laid off because of obesity. The problem is that the upper figure of body m
index (BMI) is 32 for new recruits, while obesity starts at figure 30. Upper level afwigght is 25. Twenty five

and more means the person is overweight.

This report points out some problems that are not typical just of British army.
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Position and task of sport science in the field of

Under the terms of #ir relative independence, scientific disciplines, including both military and sport ones, should
be one step ahead, explore natur al relations of t |
practical activities..

Changes require changes
Changing conditions of contemporary and future operations, especially complex conception of the battlefield,

asymmetric battle environment, difficult ground and climatic conditions; these are just some of aspects that require
continuous paying attentido the training of military professionals who accomplish their tasks in such conditions.
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ABSTRACT

The basic aim of the research was to discover the ingari sport, its value among the soldiers and
officers and its motivational effect and the correlation between sport in the army and general health and satisfactior
with work and life We tried to research the positive effects of sport on the work efficiem Slovenian Armed
Forces. We isolate the motiv and value sport among all values to explore the possibilities how to stimulate
motivation for sport activity in the army. Different well known sport psychological measurements and tests have
been used siicas Self motivation Inventory, Participation (in sport) Motivation Inventory, Values Scale, Work
Motivation, General Health Questionnaire, Attitudes Toward Sport, The Scale of Intension to Leave Work in
Army, Work Efficency Scale, Satisfaction with Lif8cale, Body Mass Index and others. 141 subjecs were
involved into the researh (75 sodiers and 66 officers in Slovenian Armed Forces). The results showed many usefu
data. Body Mass index is positively related to the years, employed in Slovenian Armesl Fbere is a positive
connection between attitudes toward sport and general health and satisfaction in work. There is also a positive
connection between sport attitudes and work efficiency. The main repdistes for the employers in Slovenian
Armed Forcs are they like friendship and brotherhood through sport, they want to stay fit and they want to learn
new sport skills. Those, who want to stay employed in Slovenian Armed Forces, they also have more positive
attitudes toward sport. Through these reswkscan confirm very positive effects of sport on the general life and
work in the Army. New researches should follow to discover more directions for practical suggestions.

Key words: motivation sport, health, satisfactigrmed forces.

INTRODUCTION

The army represents a special area of a person's life and work with specific working conditions, which
require a lot of mental and physical strain. The armies worldwide have been increasingly integrating and
performing common tasks, such as peacekeepimgar zones or common actions in combat in different war zones
of the world with various conditions (climatic, geographic, cultural, etc.). For that an individual has to-be well
prepared for such conditions. Systematic physical training is required intorterease resistance of the soldiers
to the harsh climatic conditions.

Positive aspects of physical exercise can be achieved when the exercise is based on the principles of spol
recreation and fulfils its purpose and objecti{€kavc, 2004). Nunmus researches confirm positive impact of
sports activities on the maintenance and improvement of health. Active individuals experience improvement in
mental and physical characteristics, they look better, feel better, and rehabilitate faster. Theportmttimspect
is the pleasure experienced by those who are regularly active. Moderate sports activity strengthens the immune
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system and is physically and mentally relaxing. It reduces the amount of stress hormones in the organism, wr
improves the immua system and increases the body's resistance to infection (lhan, 2000). -Misigkpvic
(2003) stated that physical exercise brings about a number of physiological and biochemical changes in
organism and changes in the manner of thinking and expargeaneself and the environment.

All that leads to better mental functioning. Basic condition to achieve that is pleasure and satisfactio
during the exercise routine. According to Tomori (2000), sports influence person's mentality as well.
Motivation is a process, while motives are stimuli, which direct and manage the activity. Motives stimulate an
determine humartehaviorevery time a wish for a certain goal arises (Kronja, 1966). Motives as a mobilising
dimension of a person's psychosomatic stalease the lever which determines whether a person will be active in
sports or not. An important set of motivation is also-s@tivation, which expresses the capability of motivation
self-control. Individuals with high selnotivation level prepare andativate themselves and work independently,
without any external support or HApressureo.

The concept of subjective wddking is general and global and can be generally defined as assessment of wel
being, satisfaction and happiness. Satisfaction liféhrepresents a basic component of subjective-baihg, in
addition to the positive and negative affect. According to Diener (2000), the concept of subjectiveingediso
includes optimism and the sensefufillment. AiSubj ect i vhdife ®atommdmese etiveemwhat iis t

i mportant to us and what we can actual | y&hitttehl9d8V e ,
Several researchers (Dien&r BiswasDiener, 2000; Diener, Sul&. Oishi, 1997; Myers& Diener, 1995)
edablished that in general people are satisfied with their life. Numerous researches (Diener et al., 199; Myers
Diener, 1995) stated that people, who are more satisfied, are also more successful in various areas of |
satisfaction is related to suceéd outcomes.

We wanted to examine various psychological characteristics of life and work in the Slovenian Armed Forces. Tl
basic aim of theesearch wato discover the meaning of sport, its value among the soldiers and officers and its
motivational efect and the correlation between sport in the army and general health and satisfaction with life. W
tried to research the positive effects of sport on the work efficiency in the Slovenian Armed Forces.

METHOD S

Participants

141 employees of the Slovenid@rmed Forces (75 soldiers and 66 officers) collaborated in the research. In our
sample were included employees of Slovenian army from seven different units.

Instruments

- Participation Motivation Questionnaire: PMQ (Gill, Gross& Huddleston, 1983) witfa list of 30 potential
motives or reasons for sports participation. This questionnaire is particularly intended for young, who are active
sports, and the motivation of whom is still very diverse. The respondents evaluated each reason davalthree
ordinal scale (Very important; somewhat important; not important). In our research we adjusted this scale to a
mm graphic scale in which the |l eft side indicated
reason is highly importafitor me 0 .

By using factor analysis of the reasons, the authors obtained the following main factors or incentives:
Success and productivitfe.g. "l like winning")

Team atmospherée.g. "e.g. | like groupwork/teamwork)

Friendship(e.g. "l like spendig time with my friends")

Recreation(e.g.. "l like to get out of the house")

Relaxation and releasing the superfluous enefgyg. "l want to release tension”)

arwON R
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6. Developing abilities(e.g. "l would like to learn how to train/practice™)
7. Fun(e.g. "l like haing fun™).

The importance of individual goals or of an individual incentive is used as attractiveness of a motive or incentive
and as its valence in a motivational situation. The authors have reported factors with various levels of reliability,
between0.30 (friendship) and 0.78 (team atmosphere). Although the authors did not indicate any norms, they
presented the results obtained from the sample of 720 boys and 418 girls. The results cannot be compared to our
since the scale has been adjusted. Thetmunmnaire was translated with permission and adapted for the purpose of
researches (Tugak, 1996) . I n our research we also
results.Cronbach's alpha coefficient in our study is 0.94. Cronbadpfs coefficients for separate factors range
between 0.89the motives of social recognitioahd 0.54 the motives of competence and promotion to a higher
level).

- Satisfactionwith Life Scalei SWLS (Diener, Emmons, Larsef Griffin, 1985). Between ifferent components

of subjective feeling of welbeing this scale is narrowly focused on measuring general satisfaction with life and
refers to similar constructions as positive affection and loneliness. It presents a cognitive aspect of satisfaction with
life. Result on the scale can be labelled as an individual's global estimation of quality of their life according to
personal criteriors. The scale consists of five items to which an individual has to answer on the scale from 1 (not
true at all) to 7 (comletely true). For the end result we scored the average of the anSkenbach's alpha
coefficient in our study is 0.87.

- General Health Questionnaire- GHQ (Goldberg, 1972)We were finding out the lack of health. It is a sift
instrument for discovering psychiatric disturbances in residential communities as primary care or general practice.
The instrument wasdapted for use for the purpose of this stuidlyconsists of 13 quéisns to which the
participant has to answer on a scale from 1 (not at all) to 5 (a lot more than usually). A high number wfgasints
absence or lack of health (an individual has problems with sleeping, concentrating, is unhappy, irritable and
depressie , has | ost faith in him/herself and his/ her at
answersCronbach's alpha coefficient in our study is 0.92.

- Selfmoativation Inventory (Dishman, Icke€ Morgan; 1980) includes 40 statements, aithineasure:

e Selfmotivation or internal motivation of subjec{e.g. "It is not really easy to promise that | would do
something for sure" or "Whenever | undertake a difficult task | decide to persist until | finish it").

The respondents give answers oa llasis of a fivdevel scale (1 = | completely disagree, 5 = | completely agree).

For the final result we scored the sum of the answers. The authors reported the alpha reliability coefficient between

0.86 and 0.91. The coefficient obtained by the-esist method is r = 0.92. They also reported a high positive

correlation with the Thoma&ander Ego Strength Scale. The results of the scale are also correlated with the

attachment to certain training programmes or certain sports actigtiesbach's alpheoefficient in our study is

0.89.

- Work Efficiency Scale It is composed of 19 statements to which the participant answers on a five level scale (1
not true at all for me and 5 completaitue forme). The statements are created in a way that shoveiparti's
preparedness for fulfiling everyday work duty and the biggest emphasis is on his psychophysical readiness.The
results show individual's interest for good performing of defined motive tasks, his motivation, interest,
effectiveness and reliability.

- Values Scale(Musek, 1993, 2000); lis composed of 54 items, which represent 54 independent values. The
participant answers with scale from 1 to 100 in a way he values stated things. The participant's answers enable u
to find out his value orientaticand value hierarchyCronbach's alpha coefficient in our study is 0.95.
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- We made questionnaire concerning intention for abandonment of workplace (IAW)(Celin, 2006). It consists of 1
statements. The participant labels how much a statement is truenfteehion a five level scale where 1 means |
completely disagree and 5 means | completely agree. High result means high intention for abandonment
wor kpl ace (e.g. search of the other possibilities

- For finding out the intention of points of view on sport we compddezlPoint Of View Scaleon Sport (SS)
(Tugak & Ko.rltesngorapbsed o? Bo0sttgments (e.g. like competing at competitions”, "Sport
represents enjoyment to me"). The gaptnt labels how much a statement is true for him/her on a five level scale,
where 1 means | completely disagree and 5 means | completely agree. For the final result we scored the averag
the answersCronbach's alpha coefficient in our study is 0.92.

- The participants forwarded us some demographic data (age, body weight ané heigtitdata about their work
in the army (distance from work, satisfaction witdht

Procedure

After previous agreement with the Slovenian Armed Forces aid dhnsent to collaborate in the research, we
collected data in different units. The testees filled in the questionnaires individually and considering the instructic
added. For any possible questions the testators were there to answer so that wedeaplaipessible
indistinctness. The filled out questionnaires were collected after the filling in was completed. The data wze
statistically handled with help of the program SPSS 15.0.

RESULTS AND INTERPRETATION

Table 1 Pearson's coefficients of corméibn between motives, values, salbtivation, health,worlefficiency,
satisfaction with life and the point of view on sport with some demographic variables

Distance from Quantity of Satisfaction with Wish to stay in
Variables work occupation time | the occupatia in SA
in SA SA
BMI ,02 ,30** ,10 ,10
SMI -,06 29 A2 34+
SWLS -,15 ,28* 37 ,31x*
IAW ,16 -, 23 -, 58 -,65*
GHQ ,07 ,05 -, 22%* -, 21
WE -,16 ,33* A4+ ,38*
M1 -,15 ,10 ,28°* ,25+*
M2 -,09 -,01 14 ,19
M3 -,05 ,03 ,18 13
M4 -,10 ,10 ,15 ,13
M5 -,06 ,19 ,09 ,07
M6 -,11 ,06 ,35* , 32+
M7 -,10 -,03 ,07 ,08
M8 -,12 ,04 21 ,28*
M9 11 ,06 ,15 17
M10 -,02 ,02 ,31x* , 32+
M11 -,01 ,02 17 A7
M12 ,04 ,04 11 ,15
M13 -,11 -,01 17 ,13
M14 -07 -,01 ,07 ,10
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M15 -,07 -,08 11 ,16
M16 -,05 ,03 ,19 21
M17 ,10 -,07 ,15 ,20
M18 -,03 ,13 ,36"* A0
M19 ,02 ,02 ,13 11
M20 -06 ,03 ,15 ,08
M21 -,04 -,04 ,07 ,06
M22 -,03 ,05 ,26"* 32
M23 ,02 -,06 ,14 21
M24 -,13 11 ,33* 29+
M25 -,10 ,09 ,02 ,03
M26 -,02 -,09 17 ,15
M27 -,09 ,04 24 24
M28 -15 ,02 ,03 ,07
M29 ,04 .11 ,16 ,13
M30 -,19 ,05 ,15 17
V1 ,06 ,05 ,18 ,15
V2 -,01 -,10 ,01 ,03
V3 -,02 ,16 22 ,22°*
V4 ,13 ,19 ,25* ,23*
V5 ,04 ,13 21 11
V6 ,08 ,00 ,06 ,02
V7 ,05 11 34 29+
V8 ,05 -,03 ,09 ,08
V9 -,09 ,03 -,01 ,04
V10 -,02 ,03 ,14 ,15
V11 -,11 -,07 -,06 -,11
V12 -,18 2T 24+ ,18
V13 -,10 ,08 21 24
V14 -,19 ,02 ,18 ,20
V15 ,01 ,03 32 ,26"*
V16 ,08 -,16 ,06 ,02
V17 ,04 -,18 -,20 -,25*
V18 ,04 ,05 29 ,28*
V19 ,00 24 29+ 24+
V20 -,14 ,10 ,20 ,16
V21 -,01 ,13 ,14 ,07
V22 12 ,02 21 ,15
V23 ,09 ,05 32 ,20
V24 ,04 -,01 23* ,26"*
V25 ,00 ,19 ,07 -,01
V26 -,07 -,05 -,01 ,05
Va7 -,05 -,10 ,09 ,06
V28 -,04 -,06 -,03 -,01
V29 ,09 ,01 ,15 ,12
V30 ,04 -,07 ,23* ,18
V31 -,04 -,10 ,06 ,03
V32 ,02 -12 -,03 -,06
V33 -,09 -,05 21 ,18
V34 -,02 -,08 ,06 ,05
V35 11 -,10 -,03 -,05
V36 ,03 ,07 ,02 ,05
V37 ,01 -,06 ,10 ,16
V38 ,09 -,20 ,05 ,06
V39 -,03 -,01 ,13 ,12
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V40 ,01 -, 31 -, 26 -, 29
V41 ,06 -,14 ,06 ,07
V42 ,00 ,07 ,33* 21
V43 -,10 ,02 ,20 ,04
V44 -,03 24 ,28* 22
V45 -,05 -,05 ,06 ,08
V46 12 ,02 12 ,02
V47 ,13 -,15 ,07 ,01
V48 -,07 -,01 ,16 ,13
V49 ,04 -15 ,08 11
V50 ,03 ,03 ,20 ,18
V51 ,13 ,15 ,19 ,16
V52 -,10 ,28* -,01 -,03
V53 -,01 ,01 ,02 -,04
V54 ,13 -,14 ,06 -,01
SS ,04 ,09 37 ,30**

Legend:BMI i Body Massindex; SMIi Selfmotivation InventorySWLS - Satisfaction with life scaldAW -
Intention for abandonment of workplace; GH®lealth; WEi Work Efficency; SSi The point of view scale on
sport M17 motive 1, M2imot i ve 2é Ti(vdud@ V2 vawd?2 (Value Scale); ** g0,01.

As we can see from the table 1 individuals that are longer employed in the Slovenian army are havi
bigger difficulties with overweight. That is the consequence of irregular sport activity (negative correlation witt
weekly sport activity). Tkavc in her research in 2004 also found out that more than half of individuals in Slovenial
Armed Forces are overweight with consideration of BMI. It is interesting that more than half of the individual
were doing regular sport aditiy and only one did not do anything. We could search for the reasons in the
organized meals that individuals have in the army. Too much food against the use of calories. The longer emplo
are also more satisfied with their lifes, more efficient at waerih bigger seHmotivation, not thinking about
leaving their work place. About the value orientation the results showed that they high value moral principle
respect the laws, nationality pricend enjoymenin the art and on the other hand they casgy\ittle about food
and drink.

We've also found out that individuals who are more satisfied with employment in the Slovenian Arme
Forces are more satisfied with life, healthier, more effective in their work and moraatilated. They also do
not think about leaving their work place. They have a very positive point of view on sport, and they are involve:
with sport activity in the Slovenian Armed Forces because they like comradely spirit, wishing to remain in a goc
shape, be physically fit and hdalt to improve their skills and learn new skills, they like being the part of the
group (team) and they also like the coaches and leaders. Results of value orientation suggested that they high \
diligence, sport and recreation, wisdom, creative achmewms, sport and movement, nationality pride, training
himself, the progress of mankind, the loyalty, respect the laws, patriotism, moral principles and harmony wit
nature. Individuals who are not satisfied with the employment in the Slovenian Armed Ragbly value good
food and drink.

Those individuals who wish to remain in the Slovenian Armed forces are more effective andtaglfed
in their work. They also have less health problems are more satisfied with their life and their attitudeiso sport
positive. They are involved with sport activity in the Slovenian Armed Forces because they like comradely spiri
wishing to remain in a good shape and learn new skills, they like being the part of the group (team), be physice
fit and healthy, theyike team work, they want to improve their skills and also they like the coaches and leaders.

In a view of value orientation, we can say that those who wish to remain in the Slovenian Armed Force
highly value diligence, patriotism, sport and recreatioyalty, cohabitation and peace between people, respect the
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laws, harmony with nature, love of children, nationality pride and sport and movement. On the other hand, those

who do not wish to stay in the Slovenian Armed Forces, highly value a comfortatsiadigood food and drink.

Table 2 Correlation between point of view on sport and work efficiency,

lack of health and satisfaction with life

work efficiency lack of health satisfaction with life
Variables
point of view on ,31** -, 14 ,22
sport

Legend** p < 0,01

Table 2 shows that statistically significant correlation appears only between the point of view on sport and work

efficiency. The correlation is positive and medisined. It means that individuals who have more positive point of

view on sport are also more interested, reliable and effective at work.

CONCLUSION

Through these results we can confirm very positive effects of sport on the general life and work in the Slovenian

Armed Forces. New researches should follow to discover diagetions for practical suggestions.
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ABSTRACT

In the process of measuring human performance, a number of decisions concerning the usethadd
the interpretation of data collection must be malevide range of instruments is used to assess abilities in the
cognitive, psychomotor and affective domaihids very important to properly determine the domains where the
objectives are plandeto be set, develop specific objectives and choose appropriate tests that can objectively,
relevantly and validly measure the set objectiV€sen data are collected, evaluative decisions can be either norm
referenced or critericreferenced.

Key words: test, measurement, evaluation, norm, criterion

INTRODUCTION

The meaning of scientific research work lies in the incessant transfer of findings from theory into practice
and also in the search of new challenges in the realm of practice. This invoheamtimeal intertwining and
complementing of findings and experience which are tested against scientific methods. Therefore, tests and
measurements are also the focal point of our sphere of activity. They are elements of school, competitive and
recreationhsports, as well as of the sports activities of people with special needs. In addition to the selection of
tests and measurements and the results obtained, the evaluation of the latter is also of crucial importance (Morrow
Jackson, Disch, & Mood, 1995}.is the evaluation that facilitates the designing of an appropriate and individually
designed training programme and the choosing of suitable training means and content. For individual subjects,
measurements can be carried out in the following areas& @jaxworth, 1995): aerobic capacity, motor abilities
and body structure (body mass index).

Nearly all decisions made in the process of spwtor analysis of an individual or a group should be
underpinned by appropriate measurement and assessmengluatien. Figure 1 shows the connections between
tests, measurements and evaluation.

It is evident from the above that the coach, teacher and/or instructor must make a number of decisions
when selecting training methods and content, planning the tggimotess and interpreting the data collected from
performed measurements. A broad range of measurement procedures and tests is used to define abilities in tt
cognitive, psychomotor and emotional area. First, one must decide in which of the abovemergasethe
objectives will be set, i.e. which changes in a person's abilities or characteristics will be achieved. Then more
specific (concrete) objectives must be defined and such test selected that will offer an insight into the changes of &
studied persn or group in an objective, reliable, adequate and valid manner.

Once the data are collected, the evaluation should refer to the set standards or criteria. The comparison:s
referring to norms are those wher e agansptieerispemedtationi mp |
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(result) of other people who performed the same test. The standards referring to the criteria are used in the sen:
comparing a personods i-definedestardartisaot previous raegsaurements coricdinéeng @
specific behaviour, characteristic or ability.

Figure 1. Relationships between tests, measurements and evaluation
(adapted from Morrow, Jackson, Disch, & Mood, 1995).

Evaluation

A

Norm Criterion Formative Summative
Measurements

A

Objectivity Reliability Relevance Validity
Tests

Cognitive Psychomotor Affective

The assessment/evaluation can be interim and/or final. An example of an interim omieéslrement is
a pilot study based on which individual tests are designed or selected, the measurement protocol defined and
training programme drawn up, etc. In the continuation of the training process, interim measurements are carr
out, changes eluated, the training programme corrected, if required, or upgraded in specific periods of time, e.(
by mesocycle (Ugaj, 1996) . Each interim measur eme
designing of training programmes for the népeining period. Such repeated assessments at intervals should
incorporate a formal test, observation, adapted tests and feedback between the coach and the exerciser.

Final evaluationThis yields the final score at the end of a training period. On #sgs pplans for the
future can be drawn up, underpinned by a preliminary analysis of the training process, training means and cont
a personbébs progress, their motives, wishes, etc.

At first glance, the difference between the interim evaluations andirtakeevaluation is merely the
difference between the interim results and the final score. However, this is not the case, as the use of c
distinguishes between interim and final scores. Scores are obtained throughout the training period on the basi
interim assessments or measurements, whereas the final score is essentially the evaluation of the entire work

the effects of the training on a person as well as the training process and selected means, content and strategie:
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Simple example of losig weight

Example: Body mass and fatty tisgpercentages wemeasured. The initial and/or interim measurement
showed 30% fatty tissue. Body mass should decrease by about 8 kg to reduce fatty tissue to 25%. What follows i
the formulation of an appropr&tindividually designed training programme, with emphasis placed on the loss of 1
kg of body mass every two weeks. In this way a person would lose 10 kg in 20 weeks. In addition to other
measurements, the exerciser is weighed once a month, whereasthsgltles also control their weight regularly
and record results. In this way, the exerciser receives double feedback: that provided by themselves every day an
that by us once a month when we carry out the weighing. The results of the interim measwentntpared to
those of the initial measurements. On this basis our work is assessed, and the training programme and respectiv
diet corrected. At the end of the planned period, the final measurement is carried out and the final score obtained
which is @mpared against the initial one. If the loss of body mass and fatty tissue equals the value which was
planned jointly with the exerciser at the start, our work is assessed as positive and the set objective is considere
achieved.

Examples of research inthie armed forces

Liu (2000) exposed the importance of sport in the armed foresias analysed the differences between
two notions, 6mil itary Milpyspbrbis defimet asbasspeoific type iofrspott, vleere mi |
the training pocess is based upon combat readiness like that of the Chinese national strategy of defence system
and upon readiness for war or wWike conditions.Sports activities include different types of shooting with combat
weapons, parachuting, military pentatilcetc., and all of them are directly related to the assessment of the
soldiers' combat capacitie®n the other hand, sport in the military primarily includes the most common types of
sport, like football, athletics, basketball, handball, cycling, etamealy, the types of sport characteristic for
ordinary, civilian societyLiu (2000) emphasized that these sport activities in the context of the armed forces do
have certain specifics; at the same time the options are open as to the individual spersscaoidiave in addition
to the military sport activities.

Tkavc (1999) defines sport in the Slovenian Armed Forces as an entity, and thus takes up the same point of
view as Zechner (Bulletin, 1996Based on definitions by Liu (2000) military sport andsport in the militaryi
and according to the purpose of sport in the Slovenian Armed Forces, her definitions could be related as follows.
Military sport is a regular sport activity and also serves for assessing motor abilities, while sport in the military
represents any other sport activities, ranging from sport for all to sports compebtasmite different points of
view and definitions, it is obvious that there is a universal notion of sport and that the principle goal of sport in the
military is the adequate physical readiness of soldiers to successfully attend to their regular and combat duties
(Tkavc, 1999).

Bonev (2000) has introduced a systematic definition of the abovementioned physical trainingifactors
commonly call ed 0thehmnyilisaiy.dhe lautherdBomewa 2G0Q) prdvided a basic model of sport
training that should comprise the following elemesysort training as a part of regular armed forces personnel
dutiesi 2 to 3 hours weekly; morning exercige80 minutes; elementd gport for all profiles (90 minutes) to be
carried out offduty; physical training aimed at enhancing combat readiriRadicular elements of training,
explicitly emphasized, are athletics, marching various distances, movements with acceleration gesl @han
direction, sport gymnastics (floor, gymnastics, permitted apparatus adjustments), running, swimming, Alpine and
crosscountry skiing, rowing, combat sports, etc.

In specific conditions in Africa, Mudambo (1996, 2000) studied the effects of negatvgetic ratio on
military personnel i n  O6sur viThaduthor stresaes that mgrder o préparé  w
soldiers for possible war conditions, the training process should include as many factors as possible (climatic,
healthrelated, etc.) which soldiers would face in war conditions.
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Adequate physical readiness is a significant aspect of universal armed forces readiness and an integral
of military support (Jaenen, 2000Pespite an increase in number and enhanced militayipegnt,
mechanisation, means of transport, etc., a number of combat operations still depend on physiqaiyparel
sol diers (Jaenen, 2000; Kar pl j uk, Foriexakmle, CaRadignraned
forces personnel (JaenerQ@®) must be physically prepared to successfully carry out military operations in a
geographically and climatologically diverse landscafié.profiles, from officers to soldiers, undergo a highly
well-rounded physical readiness progrdrheir physical rediness is evaluated through various assessments based
on the Human Ridis Act (Jaenen, 2000), and the personnel are informed about it upon joining the Canadial
armed forces.

US army personnel start their physical training program the first day upon gntieeirforces, and the
program | asts wuntil t he e Mk atblétic veay of lifeninl thevUSdaumy is 6o an mi
exception but rather a general activity of all its employ@és. assessment of physical efficiency is based on the
Annual Physical Training test (also used by some NATO members), and is comprised-appustriups and a
3200metre (2 mile) run (Picariejo 2 00 0 ; Kar pl j uk, Git ko, R o ¢gParielq S
(2000) stresses that physical efficiency readiness is based on endurance, strength and agility, as well as
developing mental abilities, cohesiveness within a group, and fackaesdréo combat situations.

Karpljuk et al.(2005) did research about the effects of individually designed programmes of physical
training based on US army standards on the motor abilities of Slovenian Armed Forces peFsenaieh of this
research wago ascertain the effects of a training program, based on individually adapted intensity levels, on tr
motor abilities of Slovenian Armed Forces (SAF) personfleé sample of subjects included 34 members of the
SAF (16 in the experimental groigEG, and18 in the control group CG), aged between 35 and 40. The results
were processed by the program SPSS 8.0 for WindDats processing was carried out in several phd&ses,
the basic statistical characteristics and the distribution of individual {esialere determined, the measures of
central tendency and the measures of dispersion were calculated, and a method of analysis of variance with a
risk level was usedl'he results showed that a characteristic enhancement of certain motor abilitiesahpie
studied can be improved by means of training process economisation and individually adapted training intens
levels. Statistically significant differences between the experimental and control groups were found ir
measurements of body fat (KG),gbtups (PU), curups (CU), 320@metre run (3200MR) and morning heart rate
(MHR).

Although the research sample was small, this study at least in theory supports the need for future resec
in this area, as our evidence strongly suggests the effectivehieskvidually designed training protocols on the
physical readiness of Slovenian Armed Forces personnel.

CONCLUSION

No matter which area of our life and work is considered, scientific research work follows similar principles
to those which were brilgf presented in our article. Thus the findings can be transferred into practice with grea
certainty, new challenges can be sought and new findings discovered. It is about the continuous intertwining
science, practice and experience to discover nevspdtie tests, measurements and evaluation of results form a
patchwork to which every researcher contributes with their practical work, thus adding to the explanation of ne
findings.
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ABSTRACT

We have previously demonstratdtht, ACE D allele may be related with a better performance in short
duration aerobic endurance in a homogeneous cohort with similar training backgrounds. We aimed to study the
variation in the shortiuration aerobic performance development amongst ACBtgess in response to identical
training programs in homogeneous populations.

The study group consisted of 186 male Caucasiareh@nTurkish army recruits. All subjects had undergone an
identical training program with double training session per ddysandays a week for six months. Performances
for middle distance runs (2,400 m) were evaluated on an athletics track before and after the training@griod.
gene polymorphisms were studied by PCR analysis.

The distribution of genotypes in the wholegp was 16.7% I, n=31; 46.2% ID, n=86; 37.1% DD, n=69. Subjects
with ACE DD genotype had significantly higher enhancement than the ID (p<0.01) and Il (p<0.05) genotype
groups. 2,4(%0 m performance enhancement ratios showed a linear trend as ACE DD >ABEHDI (P value

f or P e=ad46loand Paalue for linear by linear association = 0.001).

ACEDD genotype seems to have an advantage in development irdahatibn aerobic performance. This data in
unison with the data that we have obtained flmmogenous cohorts previously is considered as an existence of
threshold for initiation of ACE | allele effectiveness in endurance performance. This threshold may be anywhere
between 10 and 30 minutes with lasting maximal exercises.

Key words: GeneticsEndurance Insertion/deletionr Training-ACE
INTRODUCTION

High performance in short duration aerobic performanc8 (8in) demands high power output and
increased tissue oxygenation. It requires higheenddand strength endurance levels. Angiotensooriverting
enzyme ACE) cleaves vasodilator kinins while promoting formation of the vasoconstrictor angiotensin IlI.
Increased plasma angiotensin Il levels restrict blood flow to tissues. The hA@EBngene contains a
polymorphism consisting of the presennsertion, 1) or absence (deletion, D) of a 287 base pair sequence in
intron 16 (Rigat et al.1990) This polymorphism seems to have an important rAlgat a cellular level (Davis
et al.2000 Mizuiri et al. 1997) and may effect angiotensin Il produrct
The present data on tBe&CE /D polymorphism and exercise performance are somewhat controversigdCHle
allele usually seems to be associated with enhanced aerobic endurance performance (Alvarez; € a9
et al. 1998; Montgomery et a1998; Myerson et al. 1999; Nazarov et al.2001). However, in some studizgnngo

levels, which indicate an improved oxidative capacity, found to be relatedA@iEhD-allele (Rankinen et al.
2000a; Zhao et al. 2003). On the other hak@E D-allele is relagéd with with higher fastwitch (FT) muscle fiber
ratio (Zhang et al. 2003), greater strength gain in the quadriceps muscle in response to training (Folland et al.
2000), and better anaaerobic performance (Woods et al. 2001). In contrast, some redeareheos found a
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relationship betweeACE genotype and athletic performance in elite athletes (Rankinen et al. 2000b; Taylor et al
1999), and sedentary subjects (Rankinen et al. 2000a).

Such associations with athletic performance &®E I/D polymorphismhave been replicated across
different races, geographical locations, athletic status and sporting disciplines (Alvarez et al. 2000b; Myerson et
1999; Woods et al. 2001). Studies of those of mixed ability and mixed sporting disciplines have thusotbeded
negative (Woods et al. 2001) as have those confounded by admixture of those of different race and sex or trair
regimen (Nazarov et al. 2001;Taylor et al.1999).

We have previously demonstrated tha€E D allele may be related with a better penfiance in short duration
aerobic endurance in a homogeneous cohort (Cam et al.2005). However, the study wsesctoosd and the
group was small (n=88).

We postulated thatACE D allele is associated with a better skautation aerobic performance
devdopment in response to identical training programs in homogeneous populations. To clarify this hypothesis, \
aimed to study the variation in the performance as a result of six months endurance training in the army recruits.

METHODS
Subjects

The stug group consisted of 186 male Caucasian-eke Turkish army recruits. The study had
appropriate ethics committee approval. Written informed consent was obtained from all participants.

Training program

All subjects were undergone an identical trainprogram with double training session per day and six
days a week for six months. The program consists of flexibility exercises, circuit trainings, 2,400 m and/or 3,000
runs, 1,000 to 3,000 m runs with military equipment, hurdling course, aerobicdlorestd anaerobic threshold
trainings. The circuit trainings were consisted of gallowsup#, puskups and ropelimbs, bomb throws,
hurdling course. In initial two weeks, there were approximately 30 min whole body flexibility exercises and circui
trainings every weekday, 30 to 45 min anaerobic threshold runs and 45 to 60 min aerobic threshold runs alterna
except Sundays. From third week onwards, one hurdling course training, and one or two of the 1,000 m to 3,00(
run with military equipment and/ahe 2,400 m or 3,000 m running were replaced with one of the aerobic or
anaerobic threshold training.

Exercise tests

Performances for middle distance runs (2,400 m) were evaluated on an athletics track before and after
training period. Performaecimes were determined with digital timers in 0.01 sec accuracy by three referees. Th
time in the middle was recorded.

Genetic analysis

Genomic DNA was extracteddrm 2 0 0 ¢ l-antiodagul&dd p&ipheral blood leucocytes using the
QIAmp Blood Kit (QIAGEN, Ontario, Canada, Cat. no:51,106). Amplification of DNA for genotyping\@ie
I/D polymorphism was carried out by polymerase chain reaction (PCR) in a fimahvel of 15 ¢l co
eM dNTP mi x, 2,]1x Buffem W unMof @mpliTag® polymerase (PE Applied Biosystems) and 10

pmol of each primer. The primers used to encompass the polymorphic region dAClewer e 50
CTGGAGACCACTCCCATCCTTTCT3 6 a-ATGTGEEELCATCACATTCGTCAGAT3 6 ( Ri gat et

DNA is amplified for 35 cycles, each cycle comprising denaturation &€ 9ér 30 s, annealing at 05(I for 30 s,

extension at YOZ: for 1 min with final extension time of 7 min. The initial denaturizirapstwas carried out at095

C for 5 min. The PCR products were separated on 2.5% agarose gel and identified by -tiidiida staining.

Each DD genotype was confirmed through a second PCR with primers specific for the insertion sequen
(Shanmugam et al993). The samples with Il and DD homozygote genotypes and ID heterozygote genotype wel
selected at random. These samples were then purified by PCR products purified system (Genomics, Montage F
and Millipore and directly sequenced by the ABI 310 GenAnalyzer (ABI Prisma PE Applied Biosystems).
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Statistical analysis

Statistical analyses were performed using SPSS for Windows version 12.0 (SPSS Inc., Chicago, IL, USA).
Methods applied were frequencies, crtasulations, descriptive statistics,dameans. Statistical significance was

set at the E)tefst)witlﬁ) the dht@ reas Ifrom Fhetticstatistics program was used to confirm that the
observed genotype frequencies were in HalBinberg equilibrium. Differences amongSCE genotype grops

in endurance performance were tested with analysis of variance (ANOVA) ardogd3bnferroni test. Genotype
distribution across performance levels was compared bgoelare for linear trend. Differences between baseline
and postraining values of ezh ACEgenotype group were analyzed kyst.

Results

The distribution of genotypes in the whole group (16.7% Il, n=31; 46.2% ID, n=86; 37.1% DD, n=69) did
not deviate significantly from those predicted by the HaMinberg equilibrium. The alleledquencies of the
subjects were 0.398 and 0.602 for the | and D alleles respectively. Baseline 2,400 m performance levels were no
different amongsACEgenotype groups (Table 1).

Table 1- Differences amongstACE genotype groups in 2,400 m performance

ACE Il ACEID ACEDD ANOVA
(n=31) (n=86) L (n=69) h P
Baseline 599.1 + 591.9 +| 601.0 £ 1.305 0.274
33.0 33.9 40.3
Posttraining 541.0 + 532.5 +| 529.6 £ 1.809 0.167
25.4 28.0 28.7
p (T-test) 0.0001** 0.0001** 0.0001**
Variation(®%) | 959+3.64[994+37 |-11.6+34 6669  002*
*: p<005; **: p<0.01;a: {[last value/previous valuel}x 100

All ACE genotype groups showed significant improvements in 2,400 m performance after training period
as compared to baseline levels (p<0.001 for all). However, subjectsA®EDD genotype had significantly
higher enhancement than the ID (p<0.01) and Il (p<0.05) genotype groups (Table 1 and 2). Around 2,400 m
performance enhancement ratios (variation %) showed a linear tré@E43D > ACEID > ACEII (P value for

2
P e ar s@®.461 and P value for linear by linear association = 0.001).
Discussion

We have previously reported thAICE D allele may be related with a better performance in shadtion
aerobic endurance (2,000 m) in a homogeneoi®rt (Cam et al. 2005). and, also found that | allele responses
better to mediunduration (30 min) aerobic endurance training (Cam et al. 2006). In this study, we demonstrated
thatACEDD genotype has an advantage in slglotation aerobic endurance (@34m) development in response to
training. Thus, it seems that the initiation of the effectivenegsCa| allele in better performances or responses to
training in endurance events is somewhere between approximaidgy .

High level of power produmn, VO2max and anaerobic capacity is necessary for success in middle
distance running performances. VO2max levels can be sustain&d itin (Martin 1990). Since our subjects
baseline performances are close to 10 min andtpiaing performances aretber, it suggest that their exertion is
at least equal or even higher than VO2max. Running performances corresponding to VO2max resesMn 8
blood lactate concentrations (Noakes 1998).Ohkuwa et al. (1984) had shown that mean peak blood lactate level
were 12 mM after an exhaustive 3,000m running in truck and field athletes. Thus, it may be postulated a high
anaerobic energy contribution exists in 2,400 m maksimal running performance.

ACE D allele is seems related with a higher VO2max (Rankinen €08Da; Zhao et al. 2003) and
superior performance in middle and long distance swimming (Tsianos 2004). ACE DD genotype may be
associated with a greater skeletal muscle strength gainimresgo t o tr aining (¢ol akoj |
2000; Hopkinson et al. 2004) and a higher anaerobic capacity (Woods et al. 2004). This genotype is found to be
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related to a higher percentage of typlemuscle fibers (Zhang et al. 2003). Middle dista runners (863,000 m)
have a relatively high percantage {85 %) of fasttwitch fibers (Noakes 1991). Therefore, ACE DD genotype
subjects may have an advantage in staration aerobic performances that requires high level VO2max.

Indeed, recent da have some conflictions on the effectivenes®GE I/D polymorphism and exercise
performance. Besides many research projects revealing that there may be an association AteEnéen
polymorphism and athletic performance, Rankinen et al. (2000b) ctattthat there was no relationship between
ACE I/D polymorphism and elite athlete status in 192 athletes WhoszmMOWas at least 75 ml kg * min 1.

Likewise, Taylor et al.(1999) did not find any association betw&€i I/D polymorphism and elite athletic
performance in achort, composed with both genders. However, they found a trend toward the DD genotype
males but the trend was inconsistent in females. Also, Sonna et al. (2001) have repoNE# tjmatotype was not
strongly related to physical perfoamce in their studies on the effect of training on aerobic power and muscular
endurance in 147 healthy US Army recruits of different ethnicity.

CONCLUSION

ACE DD genotype seems to have an advantage in development irdahatiibn aerobic performance.
There was also a linear trend in performance enhancem@@mBBD > ID > |I. This data in unison with the data
that we have obtained from homogenous cohorts previously is considered as an existence of threshold for initial
of ACEI allele effectivenes in endurance performance. This threshold may be anywhere between 10 and 30 mi
lasting maximal exercises.
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ABSTRACT

As the fundamental basis of thalitary overall construction, physical fithess training of the serviceman
has always been highly strengthened and widely promoted by our headquarters and the whole military. In this
paper, we summarize the historical role of physical fitness traininguofservicemen, indicate the realistic
meaning of physical fithess training of our servicemen and introduce the main functions of physical fithess training
of Chinese servicemen.

Key words: Chinese servicemen, physical fitness training, army construction

INTRODUCTION

As the fundamental basis of the military overall construction, physical fithess training of the servicemen
has always been highly strengthened and widely promoted by our headquarters and the whole military. No matter
in wartime or peacetimep hy si c al fitness training is closely re
implementation of the military responsibility. We can say, with the foundation, development and steady growth of
Peoplebds Liberation Ar amngaf $erviceménrmplayed apvdryiraportast histoficaltrolee s s
which still maintain realistic meanings nowadays. At the present stage, physical fitness training in our army
presents a picture of developing rapidly and steadily.

1. The historical role of physical fithess training ofChineseservicemen

I't has been more than 80 years since the foundeze
through all the hard times and constantly made brilliant achievements, through which physical fitnegs trai
played its important role.
(1) In time of war, physical fithess training of our servicemen was one of the very important component
parts of our battle effectiveness

At the original stage of ouarmy ¢the red army stage), the environment was verghowhat we were

facing was not only the stronger enemy and rough life, but also the poor equipment and consecutive wars. Our
equipment was mainly the broadsword and spear, sometimes there were little firearms, but the ammunition was
insufficient. Facinghie powerful enemy, how to keep the strong revolutionary mind and battle effectiveness was an
important issue in front of our leaders. For improving the physical fithess standard of red army, in order to adapt to
the requirement of launching guerrilla wadaphysical fitness training was widely promoted, and was considered
as an effective method to improve the battle capability, which became a very important part of military training at
that time.[1] For example, the red army often combined training withuntain climbing, drill exercises, martial
arts,bayonet charge and wrestling, which contributed a lot in guerrilla warfare. Accompanying the foundation of
the red army and the devel opment of fr e closslprelatad®d i n
the building and development of combat effectiveness. During thelagpdanesevartime, against the Japanese
invaders who was armed to the teeth, physical fitness training being the basis of combat effectiveness was furthe
emphasizedrad promoted. Chairman Mao Zedong indicated: take exercise, beat Japanese; Zhu De, commander in
chief of the Eighth Route Army wrote: improve physical fithess, cultivate warrior 4@irit.he aim of physical
fitness training was strengthened, so did thefee c t . During the | iberation war
armed forces, and in accordance with the strategy of liberating the whole China, a large scale of military training
activities had been promoted in our army, of which physical fitheggngawas one of the most important part.
Through training, not only the physical fitness level and the military skill of the whole PLA got improved, but also
the strong will of the officers and soldiers got grounded. Obviously, physical fitness trdisieiyicemen, as one
of the important methods of building and improving our battle effectiveness, had significant meaning in Chinese
revolutionary history.
(2) After the foundation of new China, physical fitness training of servicemen becamethe basis ofouar my 6 s
overall construction

62 Proceedings Book



CISM International SymposiuiinPrague, September 2009

With the foundation of new China, physical fitness training, as the main demonstration way and content of o
armyo6s military sports, has been further establ i
function of training departments at all army levels was the organizing and implementation of physical fithes
training, which made a very clear statement in the type of organization. Sports instruction committees should

founded in regiments or units aboveo @ipany 6s mi |l itary committee shoul c
member. It should be mentioned that in 1953, a special institution that cultivated military sports spetialists

institute of Physical Education had been founded in our army, wlicmso |l i zed our ar myo
training drive on a path to becoming scientific and systematic, not only in organizing and implementation methoc
but also in cultivating physical fitness training specialists. om t he 806 s, f oase df our t h e
armyodés overall construction, junior college cour s

sports had been setRLA institute of Physical Education. From 1998, physical fithess training of servicemen had
been defined fonally as one of the master graduate courses, which sufficiently proved that our commandin
headquarters paid great attention to the importan
Although after the foundation of new China, ligc hi evement s have been reach
fundamental meaning of physical fitness training of servicemen still plays a positive role in improving overal
physical fithess of officers and soldiers, cultivating strong will and functioreleating the grasp of military
skills and tactics, and enhancing the battle effectiveness of the troops.
2. The realistic meaning of physical fitness training of servicemen

It has been the new phase of the new century, in the trend of the world nesymdiolution, the overall
construction of PLA has turned a new page, we had brand new recognition of the realistic role of physical fitne
training.
(1) The physical fitness of the servicemen is the carrier of battle effectiveness, which makes phyditaéss
training very important in military education and training

The rapid development and wide use of the modern scientific technique in niditatgry produced
unpredicted change upon the traditional warfare and battle form. The physical ditsesgicemen has separated
from the direct cause of combat effectiveness, no longer the decisive factor of the construction of comk
effectiveness. The physical fitness of servicemen is transferring from being the direct component of comk
effectivenes to the carrier of putting combat effectiveness into full [Blewvhich is the common sense of physical
fitness training of servicemen adapting to the new military revolutionary.

But we also should observe that because physical fithess training igleseen is directly related to the
i mprovement of the physical fitness | evel of ser \
construction. So, although physical fithess training of servicemen is not directly related to the founddu#on of
combat effectiveness in wartime any longer, it still is an important component of military training in the new
historical condition with basic training role.
(2) The physical fitness of the servicemen is important to guarantee naombat military action, which
makes physical fitness training closely related to the implementation of the military responsibility

As we all know, the Chinese government and people love peace, always devote in maintaining the wol
peace and our own construction and develqmBut because china is a developing country, our infrastructure
facilities and public service system are not very developed, natural disasters happen frequently so we still depel
lot on manual work in defending them, like Changjiang river flood B818e and snow disaster in southern china
in 2007, Wenchuan earthquake in 2008, all of which shocked the whole world. Our military played an irreplaceat
role in fighting against these disasters, in which the high level of physical fithess of ouerserviacted to a great
extent. The primary aim of PLA is serving the people, and this also reflects the strong quality and comb
effectiveness of Chinese military. So, the serviec
also for norco mb a t military actions. |t is said that (I
responsibility of servicemen is to be loyal to his nation and people, they must be there when the nation and
people need them the most. Under theterid wor | d peace and devel opment,
training are obedient and ready to serve for the nation benefit. So, physical fithess training of servicemen has b
closely related to implementing the military responsibility, whiglalso important to guarantee launching of-non
combat military actions.
(3) The functions of physical fitness training de
construction

Physical fitness training is training of the human bdelyysical fithess training of servicemen is plentiful
in content and complex in formation, although sometimes full of hardship, and even tests your mental resolve, |
also brings the joy and happiness to the trainees in many aspects. So physical &tniessisr not only the
physical exercise, but also produces the effect on spiritual levels.
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Because of its double effect, physi cal fitness t
improving the spiritual stature. Physical fithéssning requires confronting, challenging and defeating yourself; at
the same time, physical fithess training strengthens teamwork, as many contents and subjects needs tear
cooperation, which possesses the quality and common sense of sports of auitbaatimvork sense and building
harmony. Above all, because of its functions, physical fitness training played a very positive realistic role in the
armyos overall construction.

3. The main functions of physical fitness training ofChineseservicemen

Physical fitness training of Chinese servicemen had a long history with abundant accumulation,
which resulted from past experience and present situations. At present stage, the main functions are as follows:
(1) Pay attention to standardization

Physical fitnes training of our army pays more attention on system construction. In 1950s, the Chinese
government issued the <<Readiness for Labor and Hygiene>>, the trend of reaching the standard of <<Labor anc
Hygiene System>>was on fire in our army. In 1990, <<ThdioNaPhysical Education and Exercise
Standard>>was issued, our institute received the order from the commanding organs to work on the <<The
Physical Education and Exercise Standards of servicemen>>, which started the trial implementation in1989, and
was oficially distributed and implemented by the headquarters of the General Staff and the General Political
department in 1994. All the servicemen launched the vigorous activities of reaching the standard of physical
education and exercise. In 1999, accordingthe commands of the headquarters, our institute organized
S p e c i radedrch bnb<sThe Physical Fitness Standard of Servicemen>>, which was printed and issued in trail
version by the headquarters of general staff. Based on continuous modificationpaogement, in November
2006, <<The Physical Fitness Standard of Servicemen>>was officially issued by the headquarters of General Staf
throughout the army, which became the statutory document for physical fitness training of our army.

(2) Lay emphasis on paticipation

According to <<The Physical Fitness Standard of Servicemen>>, physical fithess training of our army
ranges from the commanding organs to the gmasts units and checkpoints; from generals to soldiers, all the
officers and soldiers in the aymare compelled to take part in physical fitness training and the test. In <<The
Physical Fithess Standard of Servicemen>>, it is classified that different subjects and standards should be teste
according to different ages. Therefore, physical fithessitigaof Chinese military troops has been concerned and
participated by all the military crew. Tleetivity of meeting the standard of physical fithess trainingdpasad
commonly throughout the army.

(3) Put highlight on practicability

One of the functionsof our physical fitness training is to put highlight on practicability, which
demonstrates in according to the human bodyds princ
improving the physical fithess or capability of officers and soddie order to keep the health level and complete
the mission. We put sex and age as reference, scientifically set the training content and test standard. In basi
subjects, we place emphasis on training strength, stamina, speed, agility and coordindtgosetting of training
events, we stress the simplicity akahrn ability of the training events so that it will be more operable for
organizing and test; in training effect, we highlight the transformation from technical trainineatowild quality
training; which strengthens the practical value of physical fithess training and lighten the content of performance
and formalization.

(4) In pursuit of scientificity

The nature of physical fithess training is physical training, which must obey and abidéhvibasic
principle of human movement science. Only through practicing activities and complying with the principle, can we
reach the predicted aim and effect, otherwise, training against the principles makes it easy to get unwelcome
results. So, in rece years, our army laid emphasis on advancing the scientific nature of the training. In addition to
making more efforts on scientifically researching the <<Standard>>, we also pay more attention on the scientific
training process. One of the main task®wif institute is to positively explore the scientific organizing and training
method and scientific evaluation of the training effect.

This article is mainly about physical fithess training and its functions in present stage of the Chinese
servicemen. Ware willing to have a positive communication with all our colleagues from around the world.
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ABSTRACT

Introduction: The effect of arousal / activation on shooting performance is too apparent to. ignoueal at a
particular time has been defined as the energetic state at that time, reflected irdelaetdoactivity andneasured

by skin conductanceactiatome la;s dmae fthaslger élnatagd us al fr
situation. The present study, aimed to investigate whether this terminology which was previously substantiated i
laboratory taks, was applicable in terms of behavioral performance in a military pistol shooting task.

Methods: A standard Browning pistol was used with elite shooters. Twenty one military elite shooters (mean age= 34
years) voluntarily took part in the study. SkKdownductance Level was recorded as an index of arousal. Activation
was calculated by subtracting the level of baseline activity from arousal level. Several performance measure
including scores, inteshot intervals, and the total shooting time, as dependiriables were also electronically
recorded.

Results: It was found that all performance measures decreased with increasing activation, but not with arousal.
Discussion: These findings support previous suggestions concerning the value of concepguaiisal and
activationas separable aspects of #rergetiof physiological and behavioral functions. The results are discussed in
relation to the significance of current hypotheses explaining arpes@irmance relationshigmplications for
shootingperformance aradvanced.

Key words: arousal, activation, electrdermal activity, pistol shooting task, skin conductance level

INTRODUCTION

Skin conductance level (SCL) is a sensitive measure of the tonic modulation of sympathetic activity [1],
andt he fAgold standardoé in the measurement of arousal
was inversely related to alpha power in the simultaneousatyesd EEG, and directly related to alpha frequency
[3]. These data, compatible withaditional EEG arousal concepts [4, 5], support the use of SCL as a simple
measure of CNS arousal. Studies using functional imaging technigtg]s 46d other animal and human
experiments, demonstrate descending cortical andcaical influences onhypothalamic and brainstem
mechanisms controlling sympathetic arousal. In particular,athggdaleexerts an influence on autonomic
measures including skin conductance activityl). Lesion and electrical stimulation studies also implicate
specific bran regions, including orbitofrontagingulatedand insular cortices, in generating changes in peripheral
autonomic measures [13]. These specific regions have tBmEgnizedas associated with emotional and
motivationalbehaviord7, 14]. Such findingsndicate the closassociation of central and peripheral measures of
arousal.

Examination of the literature suggests that arousal/activation affects aspects of performance. For example,
early studies reported more than five decades ago, proposed limkeebeperformance and arousal/activation
level [15, 16]. There are several hypotheses describing the arousal/performance relationship, among them the
invertedU hypothesis of optimal state, which is commonly applied in sport psychology [17]. But thalarous
concept has not been particularly influential in psychophysiology. One reason for this is the lack of consistency
reported between a range of measures often taken to apply to arousal, such as heart rate and skin conductance le
[18-19]. Barryet al. considered that another reason was uncertainty arising from poor definition of the terms
Afarousal 6 and fAactivationo, which have often been
been used to describe states of attentiveness in their@@N@e arousal, alertness, vigilance, and attention. As
most terms are used extensively with diverse associations, it seems that none are ideal to describe these cortic
states [21].

Following the separation proposed by Pribram and McGuiness [2B&3)etalus ed HfAar ousal o
to the current energeti c s-felated anobilization of Areusat [R1Y. a Arousal 0  t
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generally increases from baseline levels when the individual is engaged in a task, and this chrangal iffram
baseline to task) is identified astasle | at ed acti vati on. The construct
SCL measurement, either resting (Abaselined) or e
charge in SCL from baseline to task. Bargt al. then linked the effects of arousal phasedphysiological
responses, and related the effects of activation to behaviour/performance measures [21]. They used this conce
di vi si on t o s trmadcg ina tontihudus penf@mance @k {C&T). Wezsaviet al.in a follow

up study [25], and in an across subjects/between trials approach [26] also used this conceptualization to st
adults' performance in a CPT. Using SCL as the index of arondaitsa mobilization from the baseline as the
index of activation, Barrgt al found that performance measures (mean RT and number of errors) was predicte
by activation, but not with arousal [21]. Similar finding was reported by Wémrsavi Hashemi, andalali after
examining this idea in a sport shooting task [27]. They concluded that further investigations using arousal a
activation as defined separable aspects of energetic function, and examining their effects on skilled behaviour
terms of sporskills would be of value.

Therefore, the present study was designed to explore this conceptualization in a skilled performance te
and with elite military pistol shooters. The hypothesis was that the performance on the shooting task is depend
on the askrelevant activation, but not on arousal. This hypothesis predicts thaketagdd activation, defined as
the change in arousal level from a resting state to the task, will determine behavioural performance, defined
terms of scores, inteshots ierval, and the total shooting duration.

METHODS

Participants: Twenty-one elite pistol shooters, 12 females and 9 males; mean age 34 years, participated in tf
study. They were all current or previous members of military pistol shooting team.

Procedure: After the study was described and written informed consent was obtained, participants performed ps¢
of the Standard Pistol Shooting Protocol, using a Browning pistols. Within the first epoch, they shot 15 shots (3*
at a target 25 m distant. In thecend epoch, which was designed to record the baseline SCL, shooters performed
blank shots, obviously without any psychological drive for aiming. The third epoch was the repetition of the firs
epoch to come up with the total of 30 shots. Electroderptdlity was recorded, using a constant voltage device
(UFI Bioderm Model 2701) from 7.5 mm diameter Ag/AgCl electrodes on the medial phalanges of the second al
third digits of the participant's nepreferred hand, at a constant voltage of 0.5 V, withlectrelyte of 0.05 M

NacCl in an inert viscous ointment base. Electrodermal activity was sampled continuously at 10 Hz, both in the ts
and in the baseline. Performance measures, including the score for each shot, time interval between shots, an
total duration of shooting were collected during the task, using the electronic device Sius SA92I¢(Bi)is

Data processing Baseline arousal level was derived for each subject as the lowestibwoean SCL within that
period. The mean SCL from the 0.8mochs immediately before the shot was taken as the actarateshlevel.

The difference between these two estimated arousal levels (activétaseline) was taken as the taslated
activation

Statistical analysis:an initial repeatetneasure AN®A was used to test whether there was a significant increase
in arousal from the baseline to activated state. Subsequently, simultaneous megtigdsion analysis was used

to investigate the relationships hypothesized in the introduction. Three nsagere taken as dependent
variables: Total Points, inteshot interval (S), and the total time spent on shooting 30 shots (S). Each of these wa
regressed on the independent variablastivated arousal level (uS), and taskated activation (uS) in separate
analyses.

FINDINGS

Task related activaton The over al | SCL increased from 7.11 ¢3S
the activated task condition. This increase in arousal level was statistically signficagtld.18,P<0.001). As
expected, the two withisubject measures ofamu s @la s € fa in shecd i Y wereesigrificantly correlated
across participantg=0.97,P<0.001), sharing 94% dheir variance. The measure of activation within subjects
ranged from.1¢ S t o Wwithdmbe &, o0 f . 78 ¢8S.

Performance: The final score for each participant are shown in relation to each of the independent variables i
different panels of Figure 1. Each set of data has been fitted with a linear regression line to indicate t
relationship with the independent variable, and deteatin coefficient was written to indicate the strength of this
relationship. The effect of arousal was not significdat<(1, panel A). Panel B shows that shooting scores
significantly decrease in higher levels of activatibn (;;= 6.961,P < .05),aneffect explaining some 26% of the
variance and .509 correlation in these measures. In panel C and D, tkshatterterval is drawn in relation to
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arousal and activation. There is no effect of arousal in panEl<C1(), while the effect of activatiornpproached
significance E 1, 17= 4. 83,P = .072), which explains some of the 16% of variance in these measures. In panel E
and F, the total duration for spent to shoot is drawn in relation to arousal and activation. The total time of shooting
was not sigificantly affected by arousaF(< 1), but approached significance as an eftécctivation(F ; ;7=
5.012,P = .062). An effect explaining 17% variance at® correlationshetween measures.

Figure 1. Dependant variables of the study, score riat®t interval, and the total shooting duration
are drawn in relation to arousal and activation. In each panel, a line of best fit shows
the relationship and determination coefficient shows the strength of that relation.
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DISCUSSION

The overall increase in arousal level from the baseline to the shooting task supports the concept of te
relatedactivationand the use of the arousal change as its measure, since the overall increase in arousal level fr
thebaseline to the shooting situation was significant.

Unlike several previous reports [21, 25], we didn't find any negative level of activation in our participants
this means all of our participants showed a-asited increase in arousal from the bameto the task condition.

The negative activation was previously attributed to either subject's preliminary experimental anxiety [21], or 1
the insufficiency of the baseline recording period [25]. Therefore, previous studies [23] suggested that futu
atempts to explore the arousal/activatmnceptualizatioshould ensure a longer period of rest before estimating
the baseline level. In the present study we used a long enough period of time for recording the baseline activ
This is even longer thandlperiods DeBenet al.and MoyaAlbiol et al. used in their studies [28, 29]. Therefore,

no cause was present for obtaining negative level of activation.

The measure of taglelated activation was found to determlmehavioralefficiency in terms of sare and
other performance measures which ultimately lead to a higher performance. Currentlavelskd not affect
performance. These results provide significant support for our previous findings [25, 26] and our hypotheses in 1
present study.

The overall findings of the present study indicate that arousal and activation can be conceptually separa
T the former as the energetic state at a particular time, and the latter as the change from a resting baseline tc
task situation. We found thatrrent arousal level did not affelsehavioralmeasures in the task. In contrast,
activation in the task affected all five measureshehaviorin the task. These findings support the previous
arousalactivation findings [21]. The important effectstiis study were of parallel strength, with the signifiaant
values ranging from 0.16 to 0.26.

Although previous studies provided evidence for differentiation of arousal and activation in laboratory
tasks [21, 28, and 29], the present findings suppletsipplication of these separate concepts in a sport task. Each
subject provided one data point in each panel of Figures 1, and hence the study can be thought of as exami
individual differences in state measures, and the effects of these diffecertosisavioralperformance outcomes.
Future studies in this area could usefully explore these relationships on asubféct basis.

The overall results of the present study verify previous findings concerning differentiationesietigetic
dimensionmt o Aar ousal 0 a wabtediamtivation affedts behavioural pefoansahce in a shooting
task, while arousal does not. The importance of this separation is that it may be useful in modifying and refinil
the conventional understanding of tmele of the energetic dimension in physiological and behavioural
performance. Pursuing this line of investigation in terms of individual differences in skilled performance, could b
fruitful. The present results may gradually find their applications &initrg sessions, as well as talent
identifications for pistol shooting.
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ABSTRACT

Introduction

Sporty performance is not only dependent on corporality and training conditions. In actual fact psychological
processes affect them in a variety of ways.

From t her dtoknbwtlse thewesical fluhdaraent which based on the adequate psychological methods
to adviceathletes effective and promising.
Configuration of actions

For creating suitable sport psychological intervention it is necessary and useful to understeompiies
structure of activities. It is an interaction of different connected factors. It seems like opaque and difficult. But by a
closer view it is very easy and simple.

Ités a network, composed of emot i onlaahdfinalydhe material v at €
and social environment.

On closer examination of this complex it follows varied indications and startimys for analyzing mental
problems and for formulation appropriate interventions.
Triad Phases of actions

On the other wagveryactivity is structured systematically. To know and to understand the linkage between the
components and the structure of the activities is very helpful on the one hand to make the individual sequences o
sport expl ai nabl e odinddhe right btatingyioistefor & memtal traingige f ul t

INTRODUCTION

Performance Requirements

Performance in sport is not only determined by physical attributes and fitness, but in a wide variety of way
by mental processes such as attitude and expetctatio
Sporting activities are not the result of a si mp
a complex form of behaviour under a host of different environmental conditions. This is why sporting activity must
be considered holisticallys a system process that encompasses the following elements:
¢ the functional link between the person involved and the environment,
e what the person involved experiences inwardly and what he does outwardly, and
e mental and somatic processes.
Ultimately,ape soné6és subjective assessment of demands and
chances of performing to potential considerably.
In this presentation, | shall try to explain the matter of sporting activity in a way that allows the prtitasses
take place to be described and elucidated, with the aim of developintpurslled measures to optimize sporting
activities.

The structure of the activity
The Components of the Activity Situation
The primary concern in sports psychology is to ot@rperformance, that is to say, to improve
e a person's level of performance by enhancing his fitness, commitment and resilience (resistance,
recovery ability),
¢ his relations with his social environment and
¢ Organizationakstructures and procedures in spanttbe one hand and the material conditions on the
other.
The intervention necessary for this can only be effective if all the facets of a sporting activity concerned are
understood andnalyzed This may seem unclear and complicated at first glance, ot ifook at it more closely,
it can in the end be defined as simple and systematic.
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Every activity situation is easy to structure and explain by using the three interrelated components involved: t
person, the task and the environment (Nitsch & MunZ&77). This provides suitable access for a situation
analysis.

Fig. 1: Basic Components of the Activity Situation according to Nitsch & Munzert (1997)

%

This interrelationship (Fig. 1) results, on the one hand, from the agent, who acts iraaceonith his
emotions and motivation and so rates the activities on the basis of his personal abilities and his interest in th
This means that activities are rated on the basis of the extent to which they evoke positive emotions such
pleasure and edidence or negative ones such as fear or annoyance. They are also rated on the basis of
motivation that prevails for carrying out an activity, for instance, success, recognition, health or social security.

On the other hand, the agent considers thmrmand mental tasks he has to accomplish, which he rates
on the basis of their attractiveness and ease with which they can be performed. He can render these challe
manageable and controllable by assessing the possibilities he has of masteringdtdawvising cognitive and
motoric programmes for them. This becomes a key building block for accepting challenges and dealing with the
with confidence.

Finally, the social and material environment plays a decisive part in this context, providing openrings
suggestions for certain actions and activities. The reactions of spectators, trainers, friends and members of
family, team mates or opponents, the media and sponsors can have an influence on how a person goes ab
sporting activity, either stimating him, helping him to keep going, boosting him or hindering him. Above and
beyond that, sealled material conditions prompt people to engage in sporting activities. For example, certail
training and competition conditions (sports grounds and spadittiEs, the weather, the equipment used in
competition, etc.) can be a help or a hindrance or have a disruptive impact on them.

The Phases of the Activity
Following this explanation of the basic and interdependent or joint factors that influence/iayn ashall now
take a closer look at the phases in which an activity is carried out and define them as a systematic model proc

(Fig. 2).

Fig. 2 Phases of the Triadic Structure according to Nitsch (1986)
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Every conscious action starts withbeing anticipated. This phase is therefore called the ANTICIPATION
phase. It involves a planning process being set in motion in which ideas, including resolutions and expectations,
are developed. Two other steps that are taken in this phase are tlitiodedi the aim, including the likelihood
with which it can be achieved, and an assessment of the starting situation and possible consequences.

The primary concern in the REALIZATION phase that follows is to carry out the action and execute the
plans deeloped in the previous phase. The process that plays a decisive role in this is the general appropriate
psychophysical regulation. What is meant by this is the optimum functionality, which primarily entails arousal and
tension control. The link between thevel of arousal and the quality of performance was established by Yerkes
and Dodson back in 1908, who discovered that a person must achieve a medium level of arousal to perform as we
as possible (Fig. 3).

Fig. 3Link between level of arousal and gitxabf performance, Yerkes & Dodson (1908)

Performance

low medium high
Arousal

Furthermore, the soalled process regulation initiates the application of the complex plan systems with
their sensomotoric processes and goes through them step by step by processing relevant informatitmoland co
pulses.

The final phase of an action is the INTERPRETATION phase, in which a comparison is made between the
action that was intended to be taken and the action that was taken and the result it yielded, while a subjective
assessment is made to expldia processes that have taken place and the consequences of the action.

CONCLUSION

The use of sport psychology to achieve effective practical intervention demands a scientific basis. The
exemplary and systematic view of activity in general | have justgnted can be used to draw up both instructions
and guidelines for sporting activities. This applies not only to the optimization of action in competitive sport, but
also to activities in health sport such as adiposity courses or coronary rehabilitetasures and sports
counselling and personal coaching in leisure and mass sports.

I would like to conclude by remarking that irrespective of the field in which sport psychology is applied, it
should ideally be applied on an interdisciplinary basis. Thianmehat anyone considering counselling and
intending to use intervention should discuss the matter with other people such as doctors, trainers and, possibly
members of their family, before taking recourse to such measures.
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ABSTRACT

In conjunction with the release of the Canadian Forces Health and Fitness Strategy in 2008, four research
teams were constituted to develop environasgecific fitness standards for each of Navy, Army, Air Force and
Special Operations Forces. Given the Canadian legal context dealing with Human Rights and Employer
Discrimination, the development of these standards is an intricate and detailed prodesygimexbensive task
analyses in order to select representative tasks, as well as the use of various sources of information in setting
performance standards. Such standards are developed in a way to satisfy the criteria of a Bona Fide Occupation:
Requirenent in a court of law. In order to develop fitness standards which are fully representative of the common,
critical and physically demanding tasks in operations, the following general steps are followed: populating a
project management team, job familiation, physical demands analysis, developing a representative subset of
essential physically demanding tasks, characterization of tasks, development and standardization of test protocol
establishing scientific accuracy of test protocol, developing peafiocen standards arelaluating any adverse
impacts, implementing the test protocol and reviewing issues. The methods rely heavily on surveys, focus groups
with military subject matter experts as well adield assessment of biomechanics and physiologasponses to
work. The information obtained from the task analysis is also used to develop physical fithess training programs to
help ensure maximal operational performance at all stages of the deployment cycle. This paper will detail the steps
involved in this multiyear process, drawing on examples from past and present research projects to highlight
physiological, methodological, legal and implementation dimensions of occupational fitness testing in the
Canadian military.

INTRODUCTION

Canadian Force€CF) members must be physically fit to meet military operational requirements, to perform
under a wide range of geographical and environmental conditions, to cope with the stresses of sustained operation:
and be ready to respond on short notice. Thussipalfitness training forms an important part of the CF physical
education programme. All members of the CF are expected to achieve and maintain levels of physical fithess
which will enable them to perform their normal duties with maximum efficiencyp Keem prepared to meet any
emergency that may require them to perform effectively under adverse conditions for a prolonged period of time;
and contribute to the maintenance of their health. The necessary high levels of physical fithess required by
Canadan Forces members can only be achieved through physical fithess training programs.

Research and development of physical fithess programs

Physical fitness training programs in the CF are developed based upon the results of task and physical deman
analyses conducted during the research and development of operationally relevant physical fithess standards
During task analyses, the following measurements are taken: (i) weights of all equipment used on the job; (ii)
heights equipment is lifted; (iii) distaas equipment is moved; (iv) time required to complete all tasks; and (v)
weight of gear worn by military personnel. During physical demand analyses, the physiological responses (heart
rate, energy expenditure, oxygen uptake) and the perceived exertionlitafy personnel while they are
performing their job tasks are documented. This information is then utilized to form the basis (frequency,
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intensity, type and time) of physical fitness training programs. This process ensures a scientific linkage betwe
physical fithess standards and supporting physical fitness training programs.

Levels of CF physical fithess programs

There are three levels of physical fithess programs in the CF: (i) General; (ii) Environmental, and (iii
Occupation specific. Generphysical fithess programs ensure that all CF members are provided with an exercis
prescription tailored to their individual needs and fitness test results. Environmental and Occupation speci
physical fitness programs ensure that Navy, Army, and Aicdpersonnel, as well as members of specialized
Occupations or Units, such as Fire Fighters and Special Operations Forces, are provided with operatione
relevant physical fitness training. Within each of these different levels of programming, thepbysieal,
functional, and operational training modalities. Physical training modalities include individual and collective
programs comprised of traditional training methods such as running, cycling, swimming, circuit training etceter.
Functional trainings comprised of mul{joint movements that are reflective of movements on the job, and can be
conducted in traditional gymnasia or fitness facilities and in austere conditions. Operational physical fitne:
training is comprised of tasks that are perfairoa the job, and is typically performed in the gear worn by military
personnel

GENERAL PHYSICAL FITNESS PROGRAMS
Canadian Forces Exercise Prescription (CF EXPRES) Program

It is a mandatory military requirement that members participate in the Cariautiees Exercise Prescription

(CF EXPRES) Program, which is comprised of a preliminary medical screen, a physical fithess evaluation,
exercise prescription tailored to the individual 6:
enale the member to participate effectively in the prescribed physical fithess programs, and regular participati
in physical fithess activities in which the member can monitor and control frequency, duration, intensity and rate
progression. Guideline®r safe and progressive physical fithess training are detailed in CF EXPRES Progran
Guides. CF EXPRES Program Guides have been developed for muscular strength and endurance, walk
stationary cycling, swimming, rope skipping, cycling, jogging, cammtry skiing, skating, and sneshoeing,

and are provided to CF members upon completion of the evaluation portion of the program.

Soldier On Program

The CF is committed to helping ill and injured members. The CF Soldier On Program was formalized in 20C
to contribute to optimizing the functional independence of CF personnel with a physical or psychological disabili
by delivering services that support their full and active participation in physical activity, recreation or sports. Th
Soldier On progranprovides the resources and opportunities for ill and injured military personnel to fully and
actively participate in physical fithess, health and sports activities. The program is also aimed at accentuating
potential and value of injured/ill CF perswi rather than their disability.

Pregnancy and Exercise

While the CF has developed a number of excellent fitness programs, none of them were designed
accommodate the special needs of the active pregnant woman. To this end, a fithess mainterrante prog
specifically for pregnant women was designed with the health of safety of the CF member and her baby in mir
The Guide to Fitnessduring and afterPregnancy in the CEWolski & Wenger 2003) is a resource available to
CF women to assist them in maiirting some of their fitness levels during pregnancy.

ENVIRONMENTAL PHYSICAL FITNESS PROGRAMS
Army Physical Fitness Programs
The Army Fitness ManualWenger, 2005) is a 3®eek Army Fitness Program designed to assist soldiers in

achieving the levels ditness required to complete the Army Fitness Standard. This program is a balanced an
progressive, and is designed to develop all fithness components. In addition tevikekl@rogram, thé\rmy
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Fithess Manuatontained specialty training programs sashan eightveek Garrison program, a siveek rapid
deployment program, a threeeek rapid deployment program, and a faugrek field training program.

Combat Fitness Program

Combat fitness conditioning encompasses special exercises designed to keepettiesoldier in top physical
condition, which is one of the components of total readiness for service in field units and in a theatre of operations.
The Combat Fitness PrograffCFP) provides a more functional and intense physical fithess program foptioh
personnel, and may best be described as a progression from the standsmizdtitness Manual The CFP
derived its origins from many different training methods, and the program workouts are comprised of metabolic
conditioning, gymnastic and bodyeight exercises, and weightlifting, powdting, and Olympic lifting training
modalities.

Force Generation Fithness Programs

To complement existing physical fithess programs, a new physical fithess program for the Navy, Air Force and
Army environmentss being developed in conjunction with the Environrgpecific fithess standards as part of
the CF Health and Fitness strategy. This program is based on the Force Generation Cycle of deployment,
regeneration, individual training, collective trainingdaoredeployment training. During the Force Generation
Cycle, physical, functional, and operational training modalities are periodized. Specifically, during the
regeneration phase of the Force Generation Cycle, this tactical athlete program is gesmehysical training
modalities. As a member moves through the Force Generation Cycle, functional and operational training
modalities are incorporated, and during the-geployment phase of the Force Generation Cycle, functional and
operational trainindpecome the primary training modalities.

OCCUPATION AND SPECIALTY SPECIFIC PROGRAMS

There is a number of physically demanding CF occupations or specialties that have researched physical fitnes:
standards that exceed the minimum CF requirements for phyieess. To assist members of these physically
demanding occupations and/or specialties to achieve the requisite levels of fitness for the safe, effective and
efficient performance of their job, specialized fithess programs have been developed.

CF Fire Fighters

Fire fighting is universally recognized as one of the most hazardous and physically demanding occupations.
To ensure that all CF fire fighters have an adequate level of physical fitness, the Fire Fighter Physical Fitness
Maintenance Program wantroduced. This program is comprised of a4asked evaluation, a supporting fitness
program, and educational resource materkilghting Fire with Fitnesss a 12week performance related fitness
training program designed to assist CF fire fighiarachieving or exceeding the fitness levels required for the
performance of professional fire fighter duties.

Special Operations Forces

Joint Task Force Two (JTF 2) is the CF Special Operations Forces (SOF) Unit responsible for counter
terrorism operadns The physical demands of Special Operations require that members have excellent levels of
physical fitness and an uncommonly high degree of determination to overcome physical and mental challenges.
The JTF 2 Pr&election Physical Fitness Training ram (Jaenen, Wenger, Lee, Couturier & Salmon, 2004) is a
strenuous 12veek program designed to bring SOF applicants to an elite level of fitness that is commensurate with
the levels of fithess required for completion of the rigorous selection and trpimiogsses. Due to the strenuous
nature of this fithess training program, personnel undertaking this program are strongly encouraged to first
complete the training outlined in the Army Fitness Manual.

Core Training Manual for Deployed Operations

Core stength training is an important component of CF SOF physical fithess training. The Core Training
Manual for Deployed Operations was developed to provide SOF members with a program for maintaining core
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strength while deployed. The program is designed tadrapleted in austere conditions with little or no
equipment.

CONCLUSION

Whether in peace or at war, members of the CF are expected to maintain a constant state of readiness in c
to respond to any emergency situation which might arise and whicla wequire them to perform effectively for
prolonged periods of time under considerable physical and mental stress. The CF benefits significantly fron
wide range of physical fitness programs that assist members in maintaining operational readiness.
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ABSTRACT

Good levels of both aerobic and neuromuscular fithess are of great importance in order to ensure sufficient
physical performance of soldiers. However, it is vkelbwn that physical fithess, especially, cardisaular fithess
of adolescents has decreased H28% during the last-2 decades (e.g. Dyrstad et al. 2005; Santtila et al. 2006;
Knapik et al. 2006). Leyk et al. (2006) have studied more than 58000 applicants for the German Bundeswehr. They
have foundHhat failure rates of the male volunteers had significantly increased since 2001 and more than 37 % of
the participants failed to pass the PFT. Changes in neuromuscular fithess seem, however, to be controversy
Knapik et al. (2006) have reviewed that musttength has increased among US Army recruits between 1978 and
1998. In a populatichased study, muscle fitness has decreased but later than aerobic fithess (Santtila et al. 2006).
In the present study, we have compared laboratory and field tests patfanmmilitary environment. Direct
bicycle ergometer or treadmill running tests have been used as golden standard measurements of maximal aerob
capacity (peakVO2 or VO2max), while predicted VO2max measurements are based on the assumption that there i
alinear relationship between heart rate and VO2 (Astrand et al. 1954). On the other hand, muscle strength anc
endurance are also important factors in many activities of soldiers. In our VO2max studies by a bicycle ergometer,
the initial work load was 50 Wt was increased by 25 W every second minute until exhaustion (MILFIT/FitWare,
AinoActive Oy, Helsinki, Finland). VO2 was measured continuously using a gas analyzer (SensorMedics, Yorba
Linda, California, USA). Heart rate was recorded continuously by # hete monitor (Polar Electro, Kempele,
Finland). In neuromuscular tests, bilateral isometric maximal strength of the arm and leg extensors, grip strength,
and muscle endurance (recording of the number of repetitions imionge puskup, situp and squaactions)
were utilized.

VO2max measured indirectly and directly correlated significantly (r=0.89, p<0.001) with each other.
The absolute and relative differences between the methods varieeDfrbtn 1.3 mil-kg1-min1 and from 0.9 to
2.7 %, respctively. Significant correlations were also found between maximal strength of the arm extensors and
repeated pushps (r = 0.58, p < 0.001) as well as between repeated squats and VO2max (r = 0.55, p < 0.001). No
significant relationships were observedvietn maximal isometric strength of the arm or leg extensors and that of
VO2max. The present predicted VO2max measurements only slightlyarwemderestimated the VO2max values
of the direct measurements. Therefore, it can be concluded that our prettadyiaccurate and valid to predict
VO2max values in male subjects. Nevertheless, in a large group of subjects with great interindividual variation in
physical fitness, the muscle endurance tests such asupsskitups and repeated seem to measuteonty the
level of muscle endurance, but also to some extent that of maximal strength. The relationship between maximal
strength and muscle endurance was found in-ppshbut not in repeated squats. However, the performance in
repeated squats was relatwdh VO2max, whereas that of pusips did not. In conclusion, the present muscle
fitness tests seem to measure rather well the overall fithess profile of soldiers, and the contributive role of maximal
strength could be indentified for the arm but notlégr extensor muscles.

INTRODUCTION

Good levels of both aerobic and neuromuscular fithess are of great importance in order to ensure sufficient
physical performance of soldiers. However, it is vikelbwn that physical fitness, especially, cardiovasditlaess
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of adolescents has decreased H28% during the last-2 decades (e.g. Dyrstad et al. 2005; Santtila et al. 2006;
Knapik et al. 2006). Leyk et al. (2006) have studied more than 58000 applicants for the German Bundeswehr.

They have found thatiflure rates of the male volunteers had significantly increased since 2001 and more
than 37 % of the participants failed to pass the physical fithess tests (PFT). Changes in neuromuscular fitness s
however, to be controversy. Knapik et al. (2006) heax¢ewed that muscle strength has increased among US
Army recruits between 1978 and 1998. However, in a poputdtsed study, muscle fithess has decreased but
later than aerobic fithess (Santtila et al. 2006).

The decreasing trend in physical fitnessetbgr with simultaneously increasing body fat is one of the
greatest threats for public health as a whole. These developmental trends are particularly prominent among yo
people. Existing data shows that physical activity levels decrease during thgetgenas and young adulthood,
while the prevalence of inactivity increases (Leslie et al. 2001). Changes in social environments are often cited
explanatory factors for decreased physical activity among young people. For example, TV viewing has been shc
to be significantly associated with obesity and decreased physical activity (Sidney et al. 1996). Furthermore, witl
the early years of adulthood, significant changes in life circumstances andesatiamical background may
strongly affect physical &wity patterns (Leslie et al. 2001). On the other hand, welkted demands have
changed dramatically, which definitely has an impact on physical fithess. A positive association has been fou
between heavy physical work and a high level of fithess inngoworkers. More specifically, better
cardiorespiratory fitness, handgrip strength, and trunk muscle endurance have been observed among men d
heavy physical work compared to those doing lighter work (Tammelin et al. 2002).

As a consequence of a reddcamount of physical activity (occupational, household and leisure time
activities) combined with a hypercaloric diet, increasing numbers of overweight and obese individuals, especia
among children and teenagers, exist worldwide (Rocchini, 2002; Rilat. 2004). In the United States, the
prevalence of obesity has nearly doubled in the 1990s (Weinstein et al. 2004), while at the same time
prevalence of type 2 diabetes and other obeslgted diseases has dramatically increased (Patrick eDdl). 20
The soldiers are recruiting from this same population of the youth. Therefore, the importance of physical fitne
tests has increased while selecting capable soldiers, especially, for special forces. In the present study, we |
compared laboratorynd field tests performed in military environment.

METHODS

The conscripts (n=68) and reservists (n=783) volunteered to participate in the present study. Direct bicyc
ergometer or treadmill running tests have been used as golden standard measurenamsabfierobic capacity
(peakVvO2 or VO2max), while predicted VO2max measurements are based on the assumption that there is a lir
relationship between heart rate and VO2 (Astrand et al. 1954). In our VO2max studies by a bicycle ergometer,
initial work load was 50 W. It was increased by 25 W every second minute until exhaustion (MILFIT/FitWare
AinoActive Oy, Helsinki, Finland). VO2 was measured continuously using a gas analyzer (SensorMedics, Yort
Linda, California, USA) (Figure 1). Heart rate wasorded continuously by a heart rate monitor (Polar Electro,
Kempele, Finland).

Furthermore, muscle strength and endurance are also important factors in many daily activities of soldie
In the present neuromuscular tests, bilateral isometric maxireabsir of the arm and leg extensors, grip strength,
and muscle endurance (recording of the number of repetitions imionge puskup, situp and squat actions)
were utilized (see Figure 1).
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Figure 1. Maximal oxygen bicycle ergometer test (leffjaberal isometric strength test
for the arm extensor muscles (middle), and pushest (right).

RESULTS

Figure 2 demonstrates that in the first tests, the predicted mean (xSD) VO2max value was 45.2+7.7 ml-kg
1-minl, while the diect value was 44.8+8.5 ml-igminl. The absolute and relative differences between the
methods were0.42 ml-kgl-minl (p=0.46) and 0.9%, respectively. In the second test the predicted and direct
VO2max values were 47.4+6.7 ml-kgminl and 48.7+7.3 mkg-1-minl. The absolute and relative differences
between the methods were 1.28 milkgnin1 (p<0.05) and 2.7 %, respectively. VO2max measured indirectly and
directly correlated significantly (r=0.80.84, p<0.001) with each other (Figure 3).

The mean ($D) maximal bilateral isometric strength for the leg extensors was 2917+878 N and for the
arm extensors 898+201 N. Respectively, the mean (xSD) numberwgissivas 38+10, pudlps 29+13, and
repeated squats 44+9 repetitions per minute. Significant abar$ were found between maximal strength of the
arm extensors and repeated pugls (r = 0.58, p < 0.001) as well as between repeated squats and VO2max (r =
0.55, p < 0.001). No significant relationships were observed between maximal isometric strémgtarm or leg
extensors and that of VO2max.

Figure 2. Maximal oxygen uptake measured by direct bicycle ergometer (white bar) and predicted
MILFIT protocol (black bar) during the first and ninth training weeks
(* p<0.05) including changes in VO2maitivbarrier line (**p<0.01).

Maximal oxygen uptake **
ml-tkgmin T

*%

60 -
50 - T

40 ~

30 -

20

84 Proceedings Book



CISM International SymposiuiinPrague, September 2009

Figure 3. Relationship between the direct maximal oxygen uptake (VO2max) and predicted maximal oxygen
uptake (MILFIT, VO2max) during the first and ninth week bicycle ergometer tests.
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DISCUSSION

The present predicted VO2max measurements only slightly ovainderestimated the VO2max values of the
direct measurements. Therefore, it can be concluded that our protocol is fairly accurate and valid to pred
VO2max values in male subjectdevertheless, in a large group of subjects with great interindividual variation in
physical fitness, the muscle endurance tests such asipashkitups and repeated squats seem to measure not only
the level of muscle endurance, but also to some extanhbf maximal strength. The relationship between maximal
strength and muscle endurance was found in-ppshbut not in repeated squats. However, the performance in
repeated squats was related with VO2max, whereas that ofupastlid not. In conclusiorthe present muscle
fitness tests seem to measure rather well the overall fithess profile of soldiers, and the contributive role of maxin
strength could be indentified for the arm but not for leg extensor muscles.
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ABSTRACT

The nature of work in military organizations involves a high degree of responsibility as it is to do with
humanlives. Thereforethe importance cdn appropriate candidate selection is of utnmagbrtance. Irour study,
we aimed to determine which tests differentiate Slovene military pilots from the control groups, and produced a
profile of a military pilot. The sample consisted of 120 participaB@sof whom were in the experimental group
while the other 90 were in the control group. The experimental group included military pilots and the control
groups included the general population, sport pilots and soldiers with no relationship with cortoestiation.

The participants in this research completed the personality inventory (BFQ) and Coping Responses
Inventory (CRI) in a classroom, all motor tests and Complex Reactionmeter Drenovac (CRD) tests were performed
in the gym. The statistical analys which was based on thdiscriminatedanalysis, identified statistically
significant differences between the Slovene military pilots and the control groups.

The results showed that military pilots use strategies focused on a problem and that tiéihqaodlem
situations effectively. Slovene military pilots are also very emotionally stable and outstandingly extraverted with a
greater desire for achieving goals and a greater tendency towards activity.

Key words: Slovene military pilots, sport pilgtsoldiers

INTRODUCTION

Military pilot selection

The nature of work in military organizations involves a high degree of responsibility as it is to do with
human lives. Therefore, the importance of an appropriate candidatesseleaif utmost importance. The need for
a professional approach to candidate selection was expressed or percieved as early as in World War |
Implementing the selection process, military institutions motivated psychology experts to cooperate with them in
this process»Army Alfac and »Army Beta« tests were applied to almost two million soldiers, however, these
activities had no direct impact on the selection process (ZekdbBeucker, 1989).

Air Force is, among others, also aimed at achieving and maintaining a high level of the required
qualification of staff. To achieve this goal, qualified pilots have to meet the requirements of the position &aretta
Ree 2003). Since World W Il human resource experts have been devoting their time, efforts and financial
resources to identifying the characteristics of a \ggllified pilot and the instruments to be used in measuring
(assessing) these characteristics (Caretta, 1989). Réotisa as an element of a recruitment process has begun by
implementing »selselection«, which is still an important factor in civil pilot as well as in military pilot selection.

Only those who have a strong desire for flying by plane are able todrynay consequently obtain a
flying license(Pohiman& Fletcher 1999). In aviation, motivation is one of the prerequisite for military pilot
service; it is a fundamental factor of success in this profession. Motivatiotegiaople to function effectively
while possessing certain abilities and knowledge. In prospective pilots, perseverance is a characteristic that
represents a basic kind of a natural selection. It is demonstrated in the completion of the course agdhmirsuin
career of a pilotLater on, the procedure of pilot selection began to develop in more depth since pilot training
represented a high expense. Therefore, in addition to-sedelftion« more systematic and formalized procedures
were introducedi initially by implementing a general selection method for selecting military staff, namely by
physical qualification (Pohlman & Fletcher, 1999). At first physical requirements for military pilots differed only
marginally from the requirementsrf other military staff (Brown1989; Hilton& Dolgin, 1991). Subsequently,
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they tried to upgrade the military pilot selection process by conducting various research, at first in Italy and Fran
(Dockeray& Isaacs 1921). Pilot selection procedures have been rendered more effective due to their stringency.

Researchers established that pilots should be emotionally stable, possess good psychomotoric reactions
mental concentratig and should be able to take swift decisions. Italian researchers developed instruments f
measuring reaction times, emotional states, bajaamitentiveness and muscle strength, which were included in
standard selection proceduresoBly afterwards research began also in other countries. In addition to selection
tests, they began to apply mental ability tests (pen and paper tests), which contributed to a stricter military pi
selection (Pohlman & Fletcher, 1999).

Military pilot selection is a multistage processt is a process by which the decisions are taken in stages,
from reviewing references, the number of flight hours, the test, the interview, the evaluation of the flight on
simulator to the evaluath of flying an aircraft and final interview (CareaReg 2003).

According to the planned development of the military aviation, the Slovenian Armed Forces plans long
term needs for aviation staff. Therefore, the Governmerth®fRepublic of Slovenia, on the initiative of the
Ministry of Defense opens applications fatudy grants (for aviation staff) every year. By way of the selection
method, the most appropriate applicants are recruitegl s€lection involves a practical testing of candidates and is
performed at the military airporfTo serve this purpose, the methodology of candidate selection is
designed

Flight rules of military aircraf{Official Journal 46/2000, 31. 5. 2000) determine that a military person can
manage or fly a military aircraft as a pilot, or they can fly as crew members if they meet the following requiremen
(provided for by the regulations):

e they hae an appropriate aviation licentea licence that is an upgraded civil licence with the prescribed
military power;

o they are passed as medically fit to perform aviation tasks on the same category of an aircraft on which th
are trained;

o they are theatically and practically competent in performing tasks on a certain aircraft;

o they are issued wittlight orders which ar¢o be approved by a competent authority.

A candidate applying for a position of a military piliot the aviaibn of the Slovenian Armed Forces
selected to be trained according to the existent needs and plans has to fulfil the following requirements:
a) Higherprofessional or university education in the aviation field
b) AiA0 health cert i fanizattoh authaizedfor the medibalchecks ef avatiog staff
c) 200 flight hours in a motor airplane
d) Examinationfor a sport pilot
e) Examinationfor a professional pilot

Aviation staff can be subdivided by the levels of professional aviation @adilifins in terms of skills or
gualification and training for performing aviation tasks. The number of levels and the assessment procedu
defining the level of professional aviation qualification, are determined by regulations on military aviation
profesgonal staff. Checking the level of qualification is performed every two years in accordance with the
regulations on military aviation staff.

In our study, we aimed to determine which tests differentiate Slovene military pilots from the contro
groups, angbroduced a profile of a military pilot.

RESEARCH
Participants

The sample consisted of 120 participants, 30 of whom presented an experimental group while the other
presented a control group. The experimental group included military pilots and th@ gooups included general
population,sport pilots and soldiensith no relation to aviation. The members of the control group were selected
with regard to the qualities of the experimental group members so that both groups were equivalent in terms
relevant factors (gender, age, health condition, level of education, etc), thus participating in the study of equivale
pairs.

Tools

e BFQ questionnaire
BFQ (Big Five Questionnaire) is a tool for measuring personality structure according to the model obtB i ¢
Fi vieic. the five major factors, which include ENERGWGREEABILITY, CONSCIENTIOUSNESS,
EMOTIONAL STABILITY and OPENNESS
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e Coping Responses InventdnCRI

To identify the strategies for coping with stressful life situations we used théA@Rlinventory designed by
Rudolf H. Moos (Moos, 1990). The inventory consists of two parts. The introductory part (10 items) where
someone presents a major problem from the last year of their life is followed by a longer second part (48 items)
where the coipg style is assessed using eight CRI-sobles: logical analysis (LA), positive appraisal (PA),
seeking guidance or support (SS), probkstving action (PS) on one hand (thus assessing preiolemsed
coping styles) and cognitive avoidance (CA) on ttleeohand, acceptance or resignation (A), seeking alternative
rewards (AR) and emotional discharge or emptying (ED) (thus assessing coping styles focused away from the
problem). The logical analysis (LA) measures the cognitive effort to understand #$soisad the attempt to
mentally prepare for the stressor and its consequences. The positive appraisal (PA) involves the effort to explain
and positively reinterpret the problem while accepting the reality of the situation. The seeking guidance or support
(SS) consists of behavioural efforts to seek information, guidance and support. Psolieign action (PS)
includes behavioural efforts to do something and to deal with the problem directly. Cognitive avoidance (CA)
measures cognitive efforts to avoid @alistic consideration of the problem. Acceptance or resignation (A)
encompasses cognitive efforts to respond to a problem by accepting it. The seeking of alternative rewards (AR)
includes behavioural efforts to engage in new activities and create nasgsofisatisfaction. Emotional discharge
or emptying (ED) covers behavioural efforts to alleviate tension by venting negative emotions. The first four
strategies constitute the strategies of approaching (prefolemsed) and the last four the strategieswadidance
(emotionfocused). The strategies are further subdivided into cognitive and behavioural.

¢ Complex Reactionmeter Drenova€CRD series
CRD is an origionally developed and rationally structured psychodiagnostic laboratory composed of 4 electronic
instruments (of the type of reactionmeter), an IBM personal computer, professional printer, functional software for
automatic measurement, generator of new tests and data base (Drenovac, 1994). In gSexi€REhere are
different instrumentCRD1, CRD2, CRD3 and CRD4), consisting of various teStw the purpose of our
research, we implemented CRDsbécial coordination)CRD 4A {isual proprioreceptive regulation and control
of performing a motoric activitydnd CRD 4Ctést incite the function of signabticing).

Procedure

The data were collected during the spring and summer of 2007 at different locations in Slovenia. The participants
in this research completed the BFQ and CRI in a classroom, following the instructions specified on the inventory.
Therewas no time limit determined to complete the inventory. All motor tests and CRD tests were performed in a
gym.
The data were processed using the following methods:

e calculation of basic statistical parameters (descriptives); and

e discriminant analysis
All hypotheses were verified at a 5% risk level (p = 0.05). The SPSS software package was used for the date
analysis.

RESULTS

The discriminatedanalysis was applied to all the groups, namely the group of military pilots and the
control group. The analysis wapplied to all the obtained variables in the following tests:-ppshtrunklifting,
coordination and speeth some of the tests in the CRD serieshe questionnaire measugi personality structure
using the model of »the big fiveBFQ (big five questionnaire), and in the questionnaire identifying the strategies
for coping with stressful life circumstances (CRI questionriadgepingresponses questionnaire)

We were interested in calculating the discriminant functions for the two groups (the military pilot group
and the group including all the three control groups) by way of separate variablerslustesummary of the
discriminant analysis is presented in Table 16. A canonical correlation between all the vamablée first
discriminant function is 0.52. A canonical correlation between four motor variables, whicftcamsdered
separately) all statistically significant, and the discriminant function is 0.22. A higher canonical correlation is
shown only with the variables in the personality questionnaire BFQ, and amoQri8.to
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Table 1
Summary ofdisciiminatesanalysis for two groups (miéry pilots and control groupsaltogether)
after classification into separate variable clusters

ALL Proper % Cumulative Canonical Testof Wilks'  Hi- df Sig.
TESTS value variances % correlation functions Lambda square
Function
All tests 0.372 100.00 100.00 0.52 1 0.729 36.65 4 0.000
Motor  0.052 100.00 100.00 0.22 1 0.950 6.00 1 0.014
tests
CRD 0.070 100.00 100.00 0.26 1 0935 7.96 1 0.005
BFQ 0.301 100.00 100.00 0.48 1 0.768 30.69 3 0.000
CRI 0.231 100.00 100.00 0.43 1 0.812 24.13 4 0.000
DISCUSSION

Since 2004 major changes have been introduced in the Slovenian Armed Forces. Slovenia has becon
NATO memberas well as the European Union membe&hich requires new solutions in the organization and
functioning of the Slovenian Armed Forces. A new law on military duties was adopted, introducing a combinatic
of a professionaarmy and voluntary contract reserve formation into the Slovenian military syBteBiovenia,
the changes in security conditions have emerged. All the changes that have appeared require a higher leve
professionalism as Weas higher standards and better combat readiness. Military Air Rasca significant role in
a state'slefensesystem, be it in peace or in a period of criseaseuveringircrafts can control the airspace and
thus assurehe sovereigntyof a state, in particular the one that has a sensgae@strategicposition The
successfulness of the army and its desired goals cannot be achieved without highly qualified staff. Select
models and instrumés should be foundo make an optimal selection of candidates possilités is especially
true for smaller states, which, among other, lack qualedonnel The nature of work in military organizations
involves a high level of responsibility a®ople's livesare involved/in question. Therefore, the significance of
appropriate candidate selection is even more important. In Air Forces, one of the most important goals is to achi
and maintain a high level ofhe required qualification. In order to achieve this goal, candidates for military pilots
have to be highly qualified and should meet all the requirements. A good psychological readiness and moto
ability in military pilots are among the requirementsassary for a good gualification.

Motoric abilities are not equally developed in all people, which results in differencestoric efficiency
among individuals. In th&lovenian Armed Forces, there is a tendency towardsdseloped motoric abilities
among the majority of its members as motoric abilities of each individual soldier, as well as the whole uni
representone of the key elemén of combat readiness, whidmphasizeghe significance of army training
(Karpljuk, R o g m8uhadolnik& Karpljuk, 2000). The pertaining evaluation of motor abilities, as an element of
the contents and tasks, is based on generalspadializedguiding principles (Tkavc, 2004). Psychological
characterists of each individual soldier are, beside motorical abilities, the starting point of combat readines
(Novak 2003). Therefore, we can conclude that the motoric abilities and psychological characteristics of soldie
are of utmost importander appropriate combat readiness of armed forces. This is also related to the basic purpo:
of our research, which is to study some special characteristics of military guiltdsestablish if it is possible to
design a model or profile for Slovenian military pilotsln our research we tried to define the special features of
some motoric abilities anpsychologicalcharacteristics of Slovenian military pilots and define those parameters
that have lead to such a position.

In our studies we applied motoric tests (puglg trunklifting, coordination testspeed tesjssome of the
tests in the CRB3eries, a verified questionnaire for measuring personality strudiyriee »Big Five« model and
the questionnaire for finding out the strategies for coping withssful living circumstanceis stress coping
guestionnae CRL

In all motoric tests the groups distinguished statistically significantly between each other. In two motori
tests the military pilots on average reached the highest results, namely in the test of movement coordination and
test ofmovement speed

In the research we focused on finding out the main motoric abilitiepsyahologicalcharacteristics of
the Slovenian military pilots group, namely on finding out the special characteristics of this group. We believe
tha the special characteristics of the Slovenian military pilots cadefieed in terms of the subspace of motor
ability variables and in terms of the subspace of psychological characteristic variables. In our research, the spe
characteristics of military piloterereanalyzedoy way of discriminant analysis.
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Accordingly, by way of discriminant analysis we aimed at finding tbatcharacteristics of the military
pilots group namely thecharacteristics including all the applied variables in this research. We made a discriminant
analysis for the two groups (the military pilots and the control groups) in the area of separate test clusters. By way
of discriminant analysis we aimed at esistiihg which tests most accurately discriminated the military pilots from
the other groups and best defined the characteristics of the military pilots Yveupstablished that the military
pilots were best distinguished from thén@t groups in the research by the cluster of all the tests used in our
research, and they could also be quite equally distinguished by théeBFghd CRtest. The CRD test series and
the motor ability tests were those that digtiished them to a little bit lower exterBy way of discriminant
analysis we established or determined the special characteristics of the militarthpilalistinguished them from
the other groups. These characterssinvolved better emotion controaspects that relate to tension control and
involve emotional experiencea, higher level of emotional stability the ability of emotional selfontrol, the
ability of keeping steady nerves (not losing oneraper) and (mental) balance, absence of negative emotional
states, energetic and dinamic functioning, communicativeness and enthu$iasability of selassertion
pushing oneself forward and influengi others and in turn a high level eftrovertness, a high impulse control
aspects relating to the ability of one's own behaviour, also in unpleasant, conflict and dangerous situations.
Nevertheless, in comparison with other groups, the military pilots were less distinguished by the strategy of coping
with stress, cognitive avoidance representing cognitive efforts to avoid realistic thinking about tleenprobl
amiableness (as a personal trait) as well as longer maximunintiseconds in completing the test of spacial
coordination measuring a mental function involving complex analytical processes.

Therefore we can conclude that there is a correlation between the military pilots' motor abilities,
psychomotoric abilities, personality, stress coping strategigbs successfulness in the professbmilitary pilot.
This correlation explains a part of successfulness variability in the profession of militanampilotannot be
neglected. In military pilot selection, more and more importance is givemotor abilities and p&hological
characteristics of military pilots as they represent performance parameters in this profession.

In the research presented we gathered a large number of data pointing out some important phenomen:
which will need to acque additional attention in the future.
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INTRODUCTION

Throughout the last decades numerous spoitbiic tests have been used in the military to assess soldiers”
physical perfonance and fitness (1, 3, 5, and Hpwever; many of these sparotoric tests fail to meet the
guality standards of classic test theoobjéctivity, reliability, validity). E.g.even small changes in the execution
of sit-ups or chirups may result in vast differences in efficiency due to the inherent degrees of freedom in the test.
Thus such performance tests have to be considered with some reservations (1, 4, 11, 15).
Acknowleddng these shortcomings, the German Bundeswehr identified the need for new means of assessing
physical fitness and performance in military personnel (2). A research project was initiated with the aim to develop
a new system which would be able to asdesie physical capabilities irrespective of age or gender, at regular
intervals, in every soldier throughout the complete working ca¢égr Strict adherence to quality criteria
(objectivity, reliability, validity) was of paramount importance for the assessmof strength, endurance and
coordination. For deployment throughout the German Bundeswehr, the individual tests needed to be suitable for ¢
large, inhomogeneous population, for any age and for both gene@xsl¥ata acquisition and analysis had to mee
all prerequisites and requirements for modern quality management, including scientific research for continuous
evaluation and adaptation.

For Bundeswehwide deployment the tesiattery had to feature additional properties (4): It had to be easy
to adminster, largely independent of infrastructure and special tools or materials. Additionally, trained personnel
should not be necessary for test implementation.

METHODS

In order to meet the criteria outlined above, thspertmotoric tests reflectingtrength, speed/ coordination
and endurancevere designed and evaluated. Design and selection were based on extensive research ¢4, 6, 8, 12
14). Further criteria for design and selection were to limit (i) degrees of freedom (ii) the amount of time for
administation. All tests use simple timing with a stopwatch as basic means of measurement.

0 Strength test: Hangi ng-upfof paoasharnionont al bar in Ac

Participants ar e swpe
position until the test begins. With the starting signa
the sipport is removed and participants hang off the
bar in the initial position until the position cannot be
upheld any longer. The test ends when the chin can i
longer be kept above the baime is taken in seconds
(Fig. 1).

Upper body strength is an impant factor in lifting,
load carrying or climbing (4, 9, 10). With a defined
starting and cubff position, and its largely isometric
demands the test is designed to limit degrees ¢
freedom as much as possible.

Fig. 1:f C hi mé

94 Proceedings Book



CISM International SymposiuiinPrague, September 2009

U Speed/Coadination: 11x10-m shuttle run (with changes in body position)

Short sprints combined with changes in body
position often occur in the military setting, especially
in MOUT scenarios. They require a unique mix of
speed, and coordination. The shuttle sprimas
designed to reproduce these demands under controll
conditions and limiting the degrees of freedom a:
much as possible (4, 15).

Participants of the 11 x 1 begin lying face .
down on a mat. A mark is placed in-a0 distance. Fig. 2 11 x 16m shuttle run with
With the starting signathe participants have to jump ~ changs in body psition from prone
up, run around the mark and back to the mat, lie dow  to upright
again and start anew until 11 rounds have bee
completed. The time to completion is measured i
seconds (Fig. 2).

U Endurance test: 1000m run on the track

Endurance has traditionally been assessed with rur
over longer distances. Reducing the distance to -h(
also reduces the amount of time for test administra
while retaining tesssensitivity for measuring enduran
(4). The test component to determine endurance cor
in a 1000m run on the trackhe time is measured i
seconds (Fig. 3).

Fig. 3: 1006m run on the track

Information about age, gender and the situation atvtit&place are recorded in a standardized oral interview.

i Rating System

In addition to the testing procedures, a rating system to préaidand comparable ratings for men, women
and elderly persons wedeveloped (4, 8, 14). A baseline for minimumfpanance was defined for every test.
For abovebaseline performances the time in seconds is measured in every discipline and converted into a ba
numeric. A bonus can be obtained depending on age and gender in each discipline (Tab. 1 and Tab. 2 The b
is then added to the initial score in each discipline, results are then converted into school gtadesdoverall
result is derived by combining the three grades for each discipline. This procedure ensures that the test syste
neutral for agerad gender at baseline and comparable for age and gender above.

Table 1: Bonus depending on agén every discipline the following bonus is given for males and
females for every year over 35 years

| peryear | +05% |

Table 2: Bonus depending on gendein every discipline the following bonus is given for females at

every age
11 x 10m dash with changes in direction and body position +15 %
Holding on a horizontal bar in chimp position +40 %
1000:m run on the track +15%
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U - Data processing anestorage

To account for the postulated requirements with respect to modern quality management, including scientific
research for continuous evaluation and adaptation, a modular database system was designed implemented (1C
Interview results and all individuagst results are aliased; time tagged and stored allowing forsgossnal as
well as longitudinal analyses.

PRELIMINARY RESULTS

For evaluation purposes, data were obtained from over 6000 healthy participants. All participants were
informed of aim andcope of the testing and gave their written consent.

Figs. 4, 5 and 6 show sensitivity of the newly developed or adapted tests. Results are spread enough to allow fo
differentiation between individuals. All tests are also able to detect differencesebegenders.

"Chin-up" test
100 ‘ o -
. Vg
Fig. 4: Hanging off a S
horizontatph § 9]
position. (Distribution of 3wl /
holding times over all & - s —men (=)
given as cumulative = Sl S e
percentage) 0 = — .
0 0 60 0 10

Fig. 5:11 x 16m
shuttle run with changes il
posture: Time needed to
complete 11 turns.
(Distribution of sprint
times given as cumulative
percentage)

distribution (%)

Fig. 6: Running times
of 1000m run on the
track. (Distribution of
1000mtimes given as
cumulative percentage)

distrib ution (%)
8

96 Proceedings Book



CISM International SymposiuiinPrague, September 2009

CONCLUSIONS

At this stage, testing procedures consist of

(i) Recordingthe phyical capability with three simple tests, complemented with basic information about the
individual. All tests are easy to administer and require neither specialized infrastructure nor specially traine
personnel for administration.

(i) Using the derivethaseline as cff criteria as well as using the rating system to modify scores. All scores and
ratings are transparent and balanced for age and gender.

(i) Data acquisition and analysis using a newly developed, modufmarfiework and a relational t#base to
allow for modern quality management and scientific research and for continuous evaluation and adaptation
methods.

Single procedures as well as the complete system have undergone extensive testing and evaluation with n
than 6.000 participast Special focus was put on practicability, correct definition of baseline values, sensibility of
the rating system, usability of the quality management system and acceptance in the military personnel The us
a relational database system allows for ciorath datasets, connecting interview data with the results from all
testing procedures, thus providing a comprehensive overview over performance capabilities down to the individl
level. It provides further analysis potentialities and provides the negemsarreliable basis for the desired open
and amendable system. New features can be implemented easily while data integrity and consistency is retail
As a next step a lifestydgpecific questionnaire and a defined set of anthropometric measuremertis maypod
addition to the datasets. The whole system, combining specificfougltled tests with modern information
technology ensures procedures that meet the demands of both the military setting and a modern qua
management.

With the modification of ppcedures and rating systems and the ability to use 6000 datasets as base cohort, 1
test will be implemented as standard Bundeswehr procedure in 2010.
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PROPOSITION OF STANDARDS FOR MEASURE ON STABILOMETRIC
PLATFORM AFP 40/16

Prof. Jean Marc Sene PhD
Centre National deSports de ldefenseFontainebleaufFrance
ABSTRACT

The objective of our work was to compare the values of the " standards 85 ", validated on stabilométric platform
5hz with those obtained by a platform AFP 40/16. A group of 45 subjects with ahebhédltof sport practice
participated in the measures. Those subjects were 25,5 years old + 6,3, 1,76 m + 0,1, 73,1 kg +8,8 practising of th
sports varied 22,1 hours / week + 8,7. A stabilométric platform Satel ® was used. The protocol of the stabilométric
measures was realized in static condition, opened then closed eyes, alternately on hard ground then soft grounc
The data processing concerned the parameters of performance: surface, LFS, Xmeans and There Means.

Parameétre sol dur | Normes 85 YO YO Normes85 YF YF

X-mean 1.1 (9.6/11.7) -1.1 (13.9/11.7)* | 0.3 (10.5/11.1) -0.03 €15.2/15.2)*
Y-mean -29.2 €1.5/57) -39.1 (6.5/84.7)* | -27.5 (3.6/-51.4) -36.9 (5.7/79.5)*
Surface 91 (39/210) 137 (5/269)* 225 (79/638) 225 (0/501)*

LFS 1 (0.82/1.39) 0.96(0.52/1.4)* 1 (0.70/1.44) 1.1 (0.5/1.7)*

¢ No significant difference with " standard 85 "

Parametre sol mou YO YF

X-mean -2.6 (20.9/15.7) | -1.1 (20.7/18.5)
Y-mean -9.7 (55.1/35.7) | -4.6 (:50/40.8)
Surface 458 (130/786) 1723 (387/3059)
LFS 1.8 (1.2/24) 1.3 (03/2.3)

Discussions and conclusions: the " standards 85 " seem valid for platforms AFP 40/16 on hard ground. We
propose besides new standards on soft ground. Limits of standards more tightened for our sports population seer
necessary as well as widen the processing of data raised in particular in frequency anatysis dynamic
condition measures.

INTRODUCTION

The screening of abnormalities of the posture at the not painful stage seems essential in sports medicine
which is above all a prem&on medicine (Measure S and al. 2001).

The posturography introduced the measure into the observation of the phenomena of orthostatic posture
control. The publishing of the standards «standards 85 ", allowed the clinician to say if their patient veasisitua
a range of normality. Problem: today the posturography platforms recommended by AFP (French society of
posturology) are with a frequency of acquisition in 40Hz and a coding 16 bits (said AFP40 / 16). The problem is
that the standards 85 were valethtwith platform in 5Hz. There is today thus no standard for these news platform
recommended.

The first objective of this work was to compare the values of the standards 85 with those obtained by a
platform AFP40 / 16 to a group of 45 sportsmen subjects.
The second objective was to make a preliminary study of disentangling. The idea was, in a first time, to identify
"sectors" to be dug to know new parameters for medical prevention.

We have in this led purpose a forwdodking study by making a series ofgtorographics measures to
sports subjects of good and high level by a AFP40 / 16 platform.
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MATERIAL AND METHOD S
Material

Subjects
It is about a group of confirmed sportsmen practising military varied sports, which participated in these measures

The average of age of the subjects is:

Age
Moy, 255
Dy, Std 6,3
Minimum 70
Maximum | 55,0

The anthropometric characteristics of these subjects are:

taille{en m) Poids(en Kg)
Moy . 1,78 Moy . 731
Derv . Std fLi] D, Sitd 8.8
Minimum 1,63 hinirnum 55,0
Maximum 1,87 Maximum 93,5

Duration of the sports practice:

We do have to note that the declaredation corresponds in the time of presence on playing field and that we can
consider that there is an intense practice for half of the declared time.

The population of military sportsmen practises varied sports. We classified them to identify the typenairt
sport.

Type of the main Sport :
- Pivot (Example: tennis, volleyball): 11
- Pivotscontacts (Example: football, basketball(sneaker), handball): 15
- Online (Example: running, swimming, cycling): 19
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Posturography Platform

It is about a posturograpipjatform of type SATEL ®.

The dimensions are 480X480X65 mm. The weight of 12 kg.

The used sensors are of type beam at the constant moment

The capacity of load by each sensor is 100 kg, with a sensibility in 0.017 %

The peculiarity is that the samplingguency is in 40Hz with coding in 16 bits
METHOD

Protocol of examination

The subjects were examined:

- At first to collect an anamnesis: as it is about military subjects, some of examinations are realized every
year with the aim of a medical folloup. Weleaned on the results of these annual medical examinations
besides the interview with the subjects to complete the elements of anamnesis necessities.

- Secondly to measure the anthropometric parameters before every posturography measure.

Collection of the mamnesis

- Identification of the subject:
0 name, first name, sex
o0 Rank and unit of affectation
o Date of birth, age
Are indispensable to be able to classify the data and if necessary contact again the subjects if necessary.

- Sports activity
o Number of hoursdr a week
0 Type of activity: online / pivot / pivotcontact
The idea is to look for a correlation between the sports activity, on a quantitative and qualitative plan and the
posturography parameters of performance.

- Traumatic histories
0 Knees and peg
0 Reabilitation
The idea is to compare the subjects having suffered from traumatism which can intervene in tugiviegro
control with the other unhurt subjects. This should allow us to look for criteria of functional recovery on the
postural plan.

- Vision
o visual Acuteness
o Feel chromatic
o Vision of the relief
The question was to observe if these parameters of the vision intervened in the postural control.

- Coefficient of chewing
The question was to observe if this parameter measuring globally the oeslitedion intervened in the postural
control.
All these parameters of the anamnesis was collected by means of a form.

Collection of the anthropometric parameters

- Weight and size
The measure of the weight was made at every sportsman's systematicaélysame balance before the meal and
in underwear.
The measure of the size was made removed the shoes by means of a height gauge
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- The length of lower limbs
The measure of the length of lower limbs was made by means of arihbte by taking the verticdine enter the
big trochanter and the ground by way of the lateral malleolus.

- Dominant side
Was determined by a test for the eye and by an interrogation for the members

Posturographics measures

We realized measures in static condition, opened thendoty®ss, on hard then soft ground.
We shall note that the distance with the target to be fixed was 75 cms. We chose a target point and not a threac
to givevisualinformation of verticality to the subject

Data Processing

Our attention is in a work afisentangling essentially concentrated on the data of performance in static condition
the average surface, the position X and Y and LFS

Définitions

The surface corresponds to the area of the reliable ellipse which contains 90 % of the positions sathpled by
center of pressure. It is considered as the most rigorous statistical measure of the dispersal of these posit
(Takagi and al 1985).

A surface beyond the superior limit of normality means that there is an abnornsaditistics- of the precisiorof

the control of the posturales oscillations

The average position X corresponds to the average of the values of the abscissas of the center of pressure o
reference table of the statokinésigramme. She is namadaX.

The average position X (righeft) of the centre of gravity showsymmetryof the postural tonus. When this
parameter goes out of its limitsvery narrow- of normdity, we can be sure that exiatfrank abnormality of
symmetryof this tonus, any evident orthopaedic cause having &l#eimated.

The average position Y corresponds to the average of the values of the orderly of the center of pressure on
reference table of the statokinésigramme. it is nametk#n.

The LFS corresponds to the road which the center of pressure gmaghthy surface unit. The LFS has no unit. A
strictly normal road is represented by a LFS equal to the unit. If the LFS is upper to the unit it means that the rc
gone through by surface unit is upper to the normal; conversely a parameter LFS lovike tham, means that

the road gone through by surface unit is lower than the normal.

It is necessary to know that the value of the posturogramm length depends on the frequency of sampling. 1
standards of the parameters which use the length, as the afr8edhus used only if the signal processing was
realized on the data of a realized recording, or reduced, in a cadence of sampling of 5 Hz

Methodology

We realized at first a descriptive analysis of the data of posturographics performances of ouedS bybj
calculating for each of them the average, the distypee and the distribution of the values. Then secondly we
made a study more detailed of the cases «abnormal subjects 85 ", to allow a discussion of the "profile" of the
subjects.
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RESULTS
Descriptive Analysis

VALUES OPENED EYES (YO) ON HARD GROUND ( SD)

Moy. Dév.Std Minimum Maximum  Médiane

STATIQUE SOL DUR YO X-Moyen (en mm) -1,11 6,37 -19,40 11,50 -1,5¢
STATIQUE SOL DUR YO Y-Moyen (en mm) -39,07 22,87 -75,30 80,10 -41,4%
STATIQUE SOL DUR YO Surface (en mnp) 137,22 66,55 41,00 391,00 123,5(
QTATINIIEQNI NIID VA I EQ ar 29 ] 120 ar

Histogramme
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VALUES OPENED EYES ( YO) ON SOFT GROUND ( SM)
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VALUES CLOSED EYES ( YF) ON SOFT GROUND ( SM)
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ABNORMAL SUBJECTS FOR THE STANDARDS 85

The standards exist for the measures on hard ground only, eyes opened and closed. We present the cas
subjects having exceptional values the opened eyes and present their results opened and closed eyes.

X MEAN
The Standrd 85 gives a interval going from 9.6 to 11.7 mm.

Subjects above the interval
No subject >11.7 mm

Subjects below the interval
3 subjects <9.6 mm

Moy. Dév.Std Minimum  Maximum
STATIQUE SOL DUR YO X-Maoyen (enm... | -15,200 4,015| -19,400| -11,400
STATIQUE SOL DUR YO Y-Moyen (en m... | -24,100 17,930 | -34,800 -3,400
STATIQUE SOL DUR YO Surface (enm... | 106,000 28,618 | 88,000 [ 139,000
STATIQUE SOL DURYOLFS ,853 ,084 ,800 ,950
STATIQUE SOL DUR YF X-Moyen (en mm) | -16,200 5116 | -19,400 -10,300
STATIQUE SOL DUR YF Y-Moyen (enm... | -24,733 17,454 | -35,600 -4,600
STATIQUE SOL DUR YF Surface (en mmg) | 161,667 24,214 | 134,000 [ 179,000
STATIQUE SOL DURYFLFS 1,157 ,102 1,040 1,230

The subjects havingA)Zﬁ;éAéﬁ to the left remain diverted to the left ‘b‘li‘n—dlny T
We do not note with this abrmality any other abnormality on Ymean, surface or LFS.

Y MEAN
The Standard 85 gives a interval going fren® to-57mm.

Subjects above the interval
1 subject >1.5 mm

Moy. Dév.Std Mnimum Maximum

STATIQUE SOL DUR YO X-Moyen (en mm) ,800 A ,800 ,800
STATIQUE SOL DUR YO Y-Moyen (en mm) 80,100 Al 80,100 80,100
STATIQUE SOL DUR YO Surface (en mne) 391,000 Al 391,000 391,000
STATIQUE SOL DUR YO LFS 1,120 A 1,120 1,120
STATIQUE SOL DUR YF X-Moyen (en mm) 5,700 A 5,700 5,700
STATIQUE SOL DUR YF Y-Moyen (en mm) 74,100 Al 74100| 74,100
STATIQUE SOL DUR YF Surface (en mmg) 700,000 Al 700,000 | 700,000
QCTATINIIECNI NIDVLCILEQ a2n R a2n a2n

We notice by this subject that besides having a very previous position, iifgreséncreased surface.
It is a highlevel crossman sportsman to whom we calculated besides an energy cost in the running very high.
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Subjects below the interval
7 subjects <57mm

Moy. Dév.Std Minimum  Maximum

STATIQUE SOL DUR YO X-Moyen (en mm) 1443|8373 -9000| 11,500
STATIQUE SOL DUR YO Y-Moyen (en mm) -62,614| 6,263 | -75300| -57,700
STATIQUE SOL DUR YO Surface (en mne) 139571 | 47,141 71,000| 214,000
STATIQUE SOL DUR YO LFS 1,113 099 940 1,230
STATIQUE SOL DUR YF X-Moyen (en mm) 1143 | 10326 -12,200| 13,000
STATIQUE SOL DUR YF Y-Moyen (en mm) 55243 | 10,315| -74200| -44,100
STATIQUE SOL DUR YF Surface (en m®) 216,714 | 86,506 | 151,000 | 372,000

Subjects having Ymean in back stay in back blindly, nevertheless wa nendency to refocus.
We dont note any abnormality in Xmoyen, surface or LFS.

Surface
The Standard 85 gives a interval going from 39 to 210 mm?

Subjects above the interval
6 subjects > a 210 mm2

Moy. Dév.Std Minimum  Maximum

STATIQUE SOL DUR YO X-Moyen (en mm) -1,167 4,769 -8,600 4,500
STATIQUE SOL DUR YO Y-Moyen (en mm) -27,133 54,035 | -66,400 80,100
STATIQUE SOL DUR YO Surface (en m?) 262,667 65,817 | 214,000 | 391,000
STATIQUESOL DURYOLFS 1,012 257 ,700 1,320
STATIQUE SOL DUR YF X-Moyen (en mm) -,700 6,679 -8,900 8,000
STATIQUE SOL DUR YF Y-Moyen (en mm) -21,000 47,168 | -49,500 74,100
STATIQUE SOL DUR YF Surface (en mny) 425,500 [ 197,664 | 225,000 [ 700,000
QTATINIIEQNI NID VL1 CQ 1nnQ 2KQ R7N 1 BRN

We note that the subjects having an increased sudaded® normalize blindlyThe only one of 6 subjects
stays with a surface increased blindly, was the same who had a very previous position.

Subjects below the interval
No subject < & 39 mm?

LFS
The Standard 85 gives a interval going from 0.72 to 1.39

Subjects above the interval
No subject > 1.39
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Subjects below the interval
4 subjects < 0.72

Moy. Dév.Std Minimum  Maximum

STATIQUE SOL DUR YO X-Moyen (en mm) 1,700 5,646 -3,900 9,300
STATIQUE SOL DUR YO Y-Moyen (en mm) -36,550 9,738 | -48,400| -27,300
STATIQUE SOL DUR YO Surface (en mm?) 118,750 88,917 41,000 | 238,000
STATIQUE SOL DURYOLFS ,645 ,054 ,570 ,700
STATIQUE SOL DUR YF X-Moyen (en mm) 625 3,884 | -4,300 5,200
STATIQUE SOL DUR YF Y-Moyen (en mm) -40,800 8,668 | -49,500 | -28,800
STATIQUE SOL DUR YF Surface (en mmg) 110,500 93,443 | 26,000 | 244,000
QTATINIIEQCNI N IDVEIEQ R27 n7Q B7Nn

We find that on 4 subjects which have a low LFS with opened eyes, 2 keep |t Iow blihdhe. is for
none of the subjects of abnormality associated by the ofitefiaiof performance: surface, X and Y means.

DISCUSSION

Abnormal Subjects

Generally speaking, We note that there are few "abnormal” subjects:

- Is it Necessary to refine the standards for the sports population? Indeed we can consider that the sp
population is not identical to the general population.

- Considering the stressed driving constraints, we can expect from the sports population of the values
performance for stabilométrique superior to the general population.

- These more restrictestandards would so allow us to identify insufficient postural recoveries, particulary after
rehabilitation.

We notice that the abnormalities of the criteria of posturography performances of our subjects were alwa
isolated, except a case where we obgbatdhe same time a very previous position and a high surface.

4 subjects having a left abnormality of Xmean, and presented disorders of the eye motricity confirmed by
orthoptic Measure. We can discuss the interest of the use of a posturographmyngtatfecreening of disorders of

the eye motricity having for consequence an postural asymmetry (Measure S and collar(pass). 2001).

VALUES ON HARD GROUND
If we compare our values observed to those of the standards 85 (Gagey and collar(pass) 1995):

Measured parameter Standard 85 YO | YO Standard 85 YF YF

X-mean 1.1(9.6/11.7) |-1.1¢13.9/11.7) | 0.3 ¢10.5/11.1) -0.03 ¢15.2/15.2)
Y-mean -29.2 (1.5/57) -39.1 (6.5/84.7) -27.5 €3.6/51.4) -36.9 (5.7479.5)
Surface 91 (39/210) 137 (5/269) 225 (79/638) 225 (0/501)

LFS 1 (0.82/1.39) 0.96 (0.52/1.4) 1(0.70/1.44) 1.1 (0.5/1.7)

We find that the reliable intervals of our measures are more important, what comes probably from the fact:

- Of the smallest number of subjects included in our study;

- Of the presence of possible subject (s) abnormal because as we saw him(it), certain parameters w
exceptional 85.

However this comparison would tend to consider that the standards 85 are valid for the posturograp
platform AFP40 / 16.
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VALUES ON SOFT GROUND

Measured parameter YO YF

X-mean -2.6 €20.9/15.7) | -1.1 ¢20.7/18.5)
Y-mean -9.7 (55.1/35.7) | -4.6 (50/40.8)
Surface 458 (130/786) 1723 (387/3059)
LFS 1.8 (1.2/2.4) 1.3 (03/2.3)

We note that surfaces and LFS are very increased eyes opened andvilosedard to the hard ground. These
measures seem logical because there is a disturbance of the information proprioceptive.

Besides, we note that the coefficient of Romberg is more important on soft ground ( 376 ) than on hard ground (
288 ). This goeso the directionof the rise of the role of mink when the proprioceptives information is perturbed.
There would be a variable "weight" of the role of sensorial entries to the postural control.

CONCLUSIONS

The study of the posture in the field of the $panedicine seems to be an important field of investigation.
The introduction of a technique of measure seems indispensable to try to study and to report most objectively
possible our observations.

It seems that Normes85 remains valid for the posturograpdtform AFP40 / 16, but a more pushed study
remains necessary, in particular at the sportswomen.
It is necessary to discuss the interest of smaller limits of standards for our sports population.

The posturography associated with the postural cliregaimination seems to be a method allowing to detect
oculo-driving disorders having a postural echo

It seems necessary to treat more widely all the data which we raised. In particular fréquentielles analyses anc
dynamic measures
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ABSTRACT

Genetics represents a modern science that can collaborate in the process of a sports talent discover
(Fernandes Filho, 2003). Fingerprints, ascomponent of hereditary characteristics, had been used in some
countries as a tool to select players since the childhood (Liang & Li, 1996). The somatotype is used to classify the
individuals, according to their physical type in categories (endomorpésomorphy and ectomorphy). In each
sports modality, the athletes present distinct physical characteristics in accordance to the needs demanded for
higher level of peformance (Mansur et al., 2002).

The main objective of this research is identifying tleenthatoglyphics, somatotyping and basic physical
qualities profile of Brazilian Military Pentathlon, Modern Pentathlon, Fencing (foil) and Volleyball military
athletes, male, top level of performance. They had composed a sample of thirty seven subipsxdsindfour
groups, being six Military pentathletes (Mil P), seven Modern pentathletes (Mod P), twelve fencers (F) and twelve
Volleyball players (V). All athletes had been evaluated and characterized on age, body mass, stature;
dermatoglyphic profileby protocol of Cummins and Midlo (1942)otal ridge count (TRC), D10 index and kind
of fingerprints (archA, loop-L and whortW); somatotypeby the anthropometric method of He&hrter (1967)
and basic physical qualities speed- 50 meters launched roimg (Mil P, F); agility- Shuttle Run (Mil P, F);
maximum aerobic power¥(Q,m.) - LégerBoucher (Mil P, Mod P) anargoespirometry (F)and anaerobic
resisance- 40 seconds runnin@Mil P, F). The @&rmatoglyphic profile results, which include the most informative
and integral indexes, presented D10 index of 9.20 £ 2.17 (Mil P), 14.1 + 3.63 (Mod P), 12.6 + 4.66 (F) and 13.5
2.88 (V); TRC 82,3 £ 42.34 (Mil R 128.6 + 30.42 (Mod P); 119,9 + 46,98 (F) and 132.08 + 38.27 (V); L= 7.60
1.52, W =0.67 £ 0.52 and A= 1.33 + 1.75, with higher incidence of L and lower of W (Mil P), L =5.0 + 2.45, 4.60
+2.88 and 0 * 1.13, with balance betweéWWLand lower of A (Madl P); L=5.8+3.05,W=34+34and A=
0.8 £ 1.99, showing higher presence of L and lower of A (F); L =5.83 +2.21, W=3.83+224and A=0.33 ¢
0.78, disclosing a higher amount of L and lower of A (V). Based on dermatogliphyc classification ¢ram
al., 1995) it seems that the sample of Mil P classifies has, probably, maximized danattanary level of force
and minimized of coordination; the group Mod P seems to have higher performance of coordination and speed
resistance, lower of forcand the speed; the group F has higher level of coordination and lower of relative force;
and group V, better in coordination and lower in relative force. The somatotyping results-are2l5(Mil P);
2.34.53.4 (Mod P); 2.84.0-3.3 (F), all meseectonorphic; and 2.61.2-2.6 (V), balanced mesomorphic.

Therefore, this study came to present the profile of the Brazilian military athletes, in order to allow the
comparison of this population, at another opportunity, with its own results, among otherwplonstional and
international teams, and serving as concrete data of high level sports formation and renewal of Brazilian military
teams.

1INTRODUCTION

The high level sport is supported in scientific bases that seek to unite genetic factors asigpphen
searching for better performances (Silva & Fernandes Filho, 2008).

The physical characteristics of high level athletes, as well as the hereditary qualities, the psychological
disposals and the physiological bases, established as models, havengoetnice in the selection, planning and
training of young talented athetles (Wang, 1989).

Genetics represent a modern science that can collaborate with sports election questions. It had as gres
propellant Gregor Johan Mendel (18P284), monge and Aussm biologist. For Fernandes Filho (2003) the
Aii nheritance of the Dbiological characters is relate
a couple, we wildl be able to foresee its descento.
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Bouchard, Malina & Perussé (1997) pladesttthe variability of human being represents a substratum of
genetics, whom it aims to define relations with the sequence of DNA variation and genetics interactabimgco
with life style factors and environment variables.

Nikitjuk (1979) presented rearches that purported to discover morphologic and functional characteristics
and that could relate with the hereditary succession and the eventual detention of sport talent.

Moskatova (198B that already identified the relation between hereditary successnd speed of
movementdgound that different traces of speed are also fruit of different germniditions;even so its alterations
are fruit of external actions. There are clear differences in the genetic conditions of rspegde me nt
characteristicof arms and legs, as well as left and right extremities; the level of the genetic condition of moto
speed suffers alterations according to age. Thus, the level of significance of the specific genotype in t
determination of the speed characteristics im@vidence of alteration, relatively limited under influence of the
sports training, inspires the correlation of biological laws of development and potentiality for training of thes
motor traces.

According to Hebbelinck (1989), coaches use their owreggpce and intuition in the works of talent
selection. The most trustworthy method would be the identification of the ideal type of an athlete for each spc
modality, as predetermined profiles of confirmed athletes (Silva, Zary, Pirdbaanha, Martingt al., 2003).

The athlete, with a physical type in accordance with the standards established for its sport, would have be
conditions to develop other qualities (as physiological and psychological), necessary to the elite sport (Hebbelin
1989).

2 OBJECTIVES

The objective of the present study was to identify dermatoglyphics, somatotipe profile, as well as bas
physical qualities of high level Brazilian military athletes from the modalities of Military Pentathlon, Modern
Pentathlon, Fencing (foignd Volleyball.

3 LITERATURE REVIEW

3.1 Fingerprints

As standard of genetic mark, there are the fingerprints, also known as dermatoglyphics. Its formatic
occurs between the third and sixth month of the fetal life and remains steady with aging hketeeetopment
after birth does not have any effect in fingerprint variability, except in some pathological conditions, bringing
advantage over other physical or physiological measures in human beings (Chakraborty, 1991). In the Medici
fingerprints havantrigued the humans, since the primitive era, and along years, it comes as subject of study f
anatomists, physiologists, geneticists, anthropologists and doctors.

The majority of authors distinguishes three groups of fingerprints drawings: arch,nddopharl. The
drawings form constitutes a qualitative characteristic and the amount of lines (AL), the total ridge count (TRC)
the amount of cutaneous crests inside the drawing represents the quantitative characteristic. The evaluation of
intensity d drawings is done by checking the presence of deltas and it is calculated the called delteaDih@ex
arch (Ay the drawing without delta; loop (L)the drawing with a delta; and whorl (Wjhe drawing with two
deltas, corresponding to an evaluatiod @nd 2 respectively. So, the maximum evaluation is 20 and the minimum,
0 (the somatory of deltas in the 10 fingers), resulting as the simplest drawing the arch and the most complicated
whorl (Gladkova, 1966).

The analysis and classification of fingengs index, and of more than 80 somdtiactionaries indexes of
Russian high level athletes, form five main clains (TABLE 1), that are distinguished by the different dominan
functionary, as can be observed,the low intensity of drawings (D10) and lovisT&®@elated to higher levels of
manifestations of strengh and power, but with lower levels of coordination and resistance; and the opposite:
rise of D10 and TRC is correlated with the reinforcement of the dominants resistance and coordinationmMaxim
values of D10 and TRC are guided to the development of coordinating qualities of the organism (Nikitjuk et all
1989; Abramova et al., 1995). The lower levels of D10, increasing parcels of simple drawings (A, L), reduction
complicated drawings (W, %/ drawing) and the increase of the TRast and high powered sports. The high
level of D10, absence of A, increasing of®@ of the parcel of W and TRC increasing mark sports and different
groups: speed, resistance, games and fights. The modalisegmgh and speed are situated in the field of lower
values of D10 and the TRC; the complex proprioception sparisthe field of high values; resistance sports
occupy intermediate position. All modalities of games present the same tendency: thetielffictiigame
responsabilities, the magnifying of the field activity during a game is correlated to the complication of digita
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drawings, increase of D10 and AL, increase of the percentage of drawings incidence (W, WS drawing), with the
reduction L and diggearance of A.

Table 1: Classification of fingerprints and somafimctionaries index
among high level Russian athletes (rowers, N=101)

Class Fingerprints Somatici functionaries
D10 TRC Minimum Maximum
5.5 26.5 Strengh (absolute) Strengh (relative)
Resistance

Coordination

Il 9.0 a7.7 Coordination Strengh
[l 11.6 126.4 Strengh (relative) Strengh (absolute)
v 13.1 134.2 Strengh (absolute) Resistance

Coordination

V 17.5 162.8 Strengh (relative) Coordination
Font: Abramova et a[1995); Dantas et al. (2004), adapted by the authors.

Thus, allied to physical qualities, fingerprints are the genetic marks that can serve as pointers of main
parameters of endow and motor talents, differentiating not only the specific functionaltetistias for each
modality, but also the joust specialization required in each sport. Following, in TABLE 2, some information of
national studies:

Table 2: National studies about high level sportsmen and begginers

Modality Year N A L W D10 TRC
Parachutists 2003 22 0 6,7+3,19 3,1+3,23 13,1+3,24 101+19,15
Swimming speed male 2003 15 0,240,56 7,5+1,96 2,3+1,88 12,1+1,96 106,#25,81
Swimming speed female 2003 7 0,9+2,27 7,6+2,07 1,6+1,51 10,#3,25 107,#41,17
Militaries Physical Education 2003 25 1,8+2.27 59264 2,3t2,31 10,4+4,62 84,0+47,72
Acrobatic trampoline male 2003 8 0,4+1,1 6,0+2,0 4,0+3,0 13,0+3,0 112,0+39,0
Karate 2003 14 0 4,6+1,87 5,4+2,35 15,44,08 159,#24,08
Gymnastics female 2002 25 0,6+1,05 6,3+2,18 3,1+1,45 12,4+3,08 97,8+25,74
Triathlon male 2002 10 0,6+1,9 6,3t2,99 2,9+3,03 12,3+4,08 118,6+44,92
Hunters Air Force pilots 2002 34 0,3+0,0 6,4+2,45 3,4+2,55 13,1+2,90 129,4+32,10
Volleyball male 2000 22 0,7+0,29 6,5+2,94 3,4+297 13,43,11 125,0+39,12
Orienteering male 2003 8 0 502,78 5,0+2,78 15+2,78 143,3+20,32
Futsal male 2000 66 0,0+0,17 6,5+2,89 3,5+290 13,5+2,93 147,4+32,88
Futsal children 2003 12 0,6+1,24 6,5+2,15 2,8+2,44 12,243,43 98,9+21,13
Soccer 2003 48 0,58+1,3 6,9+2,7 2,56+2,7 12,0+3,2 99,17+35,5
Handball female 2003 18 2,6+151 6,5+1,93 1,0+1,43 8,0+2,37 90,0+36,31
Handball begginers 2003 32 0,240,744 7,002,67 2,8+2,77 12,6t3,05 94,6+25,08
Fencing foreigners male 2004 6 0,2+0,41 4,0:3,46 5,8+3,76  15,4+4,08 155,8:32,44
Fencing female 2005 8 1,0+1,0 7,0+1,0 2,0+3,0 11,0t4,34 80,5+37,15
Judo female 2004 28 0,6+1,1 6,3+2,7 3,2+3,0 12,6+3,6 109,1+34,4
Swimming resistance 2004 48 O0,5#1,08 6,329 3,13#3,3 125#3,4 136,13+49,0

Font: Fernandes Filho (2003, apud PinhéXxaCunha & Fernandes Filho, 2004) adapted bathhbors.
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3.2 Somatotype

The somatotype is an instrument used to know and identify characteristics of the athletes, being
excellent aid to a talent discovery, and allows a continuous checking of body composition, during a competitic
season (Inteational Society for the Advancement of Kinanthropometry, 2000).

The somatotype final classification is an expression of three numbers that indicates the observed physi
aspect, as well as its classification, allowing, the direct comparison betweentvooe physical types.

According to Carter (2000), somatotype allows description and comparison between sportsmen in distin
levels, characterizes alterations of physical components in different phases of life and during the training a
compares relate form of men and women, as an analysis of body image.

For a multicriteria sports election, it is necessary, not only to establish a somatotype for the sport
question, but, also, to determine desirable indexes in relation to physical capacitiegidétes. a

3.2.1 Endomorphic component

Endomorphy indicates, as main characteristic of physical structure, the rounding of corporal curves. A
obese is a good example of full endomorphy, therefore the muscular relief is practically not noticed. Itsappers a
large abdominal volume, short neck and squared shoulders (Carter & Heath, 1990).

3.2.2 Mesomorphic component

Among its main traces, there are distinguished the great apparent muscular relief, with predomina
contours in the regions of the trapezdiald and abdomen, as a more massive bone structure, mainly in forearm
region. The presence of body fat is small, allowing a good visualization of the muscles. This is the type of bo
structure frequently found in athletes (Carter & Heath, 1990).

3.2.3 EEtomorphic component

This third component, indicative of thinness and fragility, can be identified by the body linearity, with
discrete muscular volume and small amount of fat tissue (Carter & Heath, 1990).

3.3 Basic physicajualities

According to Tubino & Moreira (2003), the identification of qualities or physical valences is the first step
to be made for the development of a physical preparation, also considered as a basic point for the desired succe

The athlete electim for the different sports, is based on the efficient capacity to decide motor tasks of
character technicdhctical. This efficiency can be linked to characteristic of resistance, speed, flexibility and
agility, allied to psychic factors and adjustedtmnatotype (Fernandes Filho, 1997).

According to Marins & Giannichi (1998), after determining the physical qualities to be tested, it is
necessary to choose tests with coefficients of validity, fidedignity and objectivity, so that the gotten results c:
express a trustworthy parameter.

Military and Modern Pentatlhon are sports of combined tests, that demand an athlete with a multiplicity c
physical qualities, amongst can be detached: aerobic resistance, anaerobic resistance, explosive strengh, ac
speed, flexibility and coordination (Ferraz Filho, 2008; Rolim Filho, 2007).

For Aguila, Aljoe & Ferrer (2002), Fencing presents as physical qualities, to be developed in a trainin
process, since childhood until the adult age, coordination, speed, stesigtance and flexibility. Cortés & Calvo
(2001) mentions that, inside basic physical qualities to be developed for a fencer, it is distinguished strenc
basically of legs, a special resistance because of the competitions characteristics, flexibility fiecessary
amplitude of movements and the speed.

Zary & Fernandes Filho (2005) presents as imperative necessities to the excellent performance of
Volleyball athlete, the coordination, the explosive strengh and the presence of great stature, isgptiesifitie to
remain in the high income.

In such a way, Fernandes Filho (2003) declares that, in the process of physical evaluation of a high le
sportsman, the results obtained by tests are basic to develop a good program of development of litisieal qu
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4 METHODOLOGY
4.1 Subjects

The sample was constituted by 37 military athletes, convoked to take part on Brazilian Military Sports
Commission (CDMB) teams and participants of Conseil Internationale du Sport Militaire (CISM) Military World
Championships. All sample is of the masculine gender, high sports level, voluntary, divided in four groups, being
six military pentathletes (Mil P), seven modern pentathletes (Mod P), twelve foil fencers (F) and twelve Volleyball
players (V).

4.2 Procedures

Initially, the subjects were informed about the objectives of the study and, after answering an anamnese,
signed the assent term.
After that, it has been made recommendations to the regular procedures during data collection.

4.2.1 Fingerprint protocol@ermatoglyphics)

The chosen protocol was Cummins & Midlo (1942). The collection of the fingerprints was carried through
by using paper antinpressbrand fingerprints cushion. After the collection, the preliminary data processing was
given, which standard ethod is the following:

1) More common drawings in the hand fingers distal phalanges (FIGURE 1):
A Ar c-Wdraviing Without deltasRig 1-a);

A L o o-mrawirlg of a deltaRig 1-b); and

A Wh o r-drawingédof two deltasg 1-c).

=SSO . :
b- Loop (L) c- Whorl (W)

Fig. 1. Most common drawings of fingerprints

2) Amount of lines (AL) the amount of lines of the skin crests, inside of the drawing, is counted, according to
line that bind the delta to the center of the drawing, without taking in consaethé first one and the last line of
crest.

Therefore, there were calculated the following basic fingerprints indexes:

- The amount of the drawings of different types for ten hand fingers;

- the AL in each hand finger;

- The summary intensity of the drawgs, in the ten hand fingers, or the delta index, (D10), gotten by the
addition of deltas of all dr awi ngs, in way that th
delta) and W is 2 (two deltas), thatisl. + 2% W,

- The total arount of the lines, in the ten hand fingers.

4.2.2 Somatotype

The measures of somatotype had been obtained by the method of Carter & Heath (1990).

For determination of the components (endomorphy, mesomorphy and ectomorphy) it was made the
measurement adkinfolds- subscapular, tricipital and supraespinalesing Cescorf brand scientific compass. In
the measurement of bone diameters biepicondilar of the humerus (elbow) biepicondilar of the femur (knee), used
paquimetelCescorfand for the perimeterd the arm and leg, the anthropometric ribi8annybrand. Body weight
and height had been measured with the stadiorhéizula.
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Fig. 2 Somatotype evaluation

4.2.3 Basic physical qualities (physical tests)

The sample was submitted, in different dagsthe following physical tests to the measurement of basic
physical qualities, related to each group: spe®@ meters launched running (Mil P, F); agilitghuttle Run (Mil
P, F); maximum aerobic powe¥ Q.. - LégerBoucher (Mil P, Mod P) and ergspirometry (F); and anaerobic
resistance 40 seconds running (Mil P, F).

5 ANALYSES AND RESULTS DISCUSSION

The drawings of the fingerprints, its types of combination, D10, AL had been analyzed, as well as th
TRC. The somatotype was evaluated inliteé components of endomorphy, mesomorphy and ectomorphy. There
were also observed the values reached in the physical tests elected to evaluate basic physical qualities of ¢
sport.

It can be seen in TABLES 3, 4, 5 and 6 the average, minimum and maxiesutts, as well as the
standard deviation of the sample characterization, fingerprints drawings, D10, TRC, somatotype and basic phys
gualities.

Table 3: Sample characterization by sport groups (Mil P, Mod P, F and V)

N u Minimum  Maximum a
Mil P 6 35.33 31 43 4.93
Age Mod P 7 26.33 23 31 3.31
(years) F 12 22.3 18 28 4.03
\Y 12 28.67 23.2 34.6 3.55
Mil P 6 72.28 62.9 82.8 8.16
Body mass Mod P 7 73.4 62.4 77.0 7.67
(kg) F 12 70.6 57.10 81.70 6.69
\Y 12 86.83 78.7 93.8 5,59
Mil P 6 174.92 166 181 5.41
Stature Mod P 7 180.33 170 185 4.54
(cm) F 12 179.4 173.5 188 4.01
\Y 12 194.67 183.5 204 6.64

For the analysis of the fingerprints results, constant of TABLE 4, is perceived that in the group Mil P ther
is predominancefaigital drawing L, moderate indexes of D10 and the TRC, located between levels Il and Il of
the classification of dermatoglyphics and som#ititctionaries indexes, proposal for Abramova et al. (1995). The
physical qualities of strengh, speed, power static stability, symptomatic in sports of high power and short time
of duration, are perceived by the type of digital drawing and the amount of lines. However, coordenativ
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characteristics and of relative strengh could berevealed less developed, timatdisey have not been stimulated
in the adjusted phases of the motor development, by means of the accomplishment of specific training.

In the group Mod P, the average of dermatoglyphic characteristics related to the digital drawings indicate
the predomiance of L and W. It is also perceived the reduction of the drawing A. In accordance with TABLE 4,
the variable characteristic of the fingerprints had presented D10 with average value 14.1 and TRC of 128.6, that
suggests high somatfanctional levels of cordination and resistance of speed.

In group F, concerning the TRC, it had similarity to the Russian athletes of Ski and Karate (Abramova et
al., 1995), Brazilian Volleyball athletes (Medina & Fernandes Filho, 2002) and triathletes (Anjos et al., 2003). Fo
the D10, the values had been similar to the skiers, biathletes, road cyclers (Abramova et al., 1995) and fast
swimmers, triathletes, soccer players and futsal infantile category and handballers, all Brazilians.

The values found in group V corroboratetwthe affirmation of Abramova, Nikitina and Ozolin (1995), in
which the absence of A and the increase of the parcel of W characterize modalities of strengh and coordination,
being fitin Class IV.

Table 4: Dermatoglyphics results by sport group (Mil Pod/IP, F and V).

N u Minimo Maximo ]

Mil P 6 1.33 0 4 4,93

Arch Mod P 7 0.04 0 3 1.13

A) F 12 0.8 0 6 1.99
\Y 12

Mil P 6 7.6 5 10 1.52

Loop Mod P 7 5.0 1 9 2.45

(L) F 12 5.8 0 10 3.05
\% 12

Mil P 6 0.67 0 1 0.67

Whorl Mod P 7 4.6 1 9 2.88

(W) F 12 3.4 0 10 3.4

\ 12 3.83 4 10 2.44

Mil P 6 9.2 6 11 2.17

D10 Mod P 7 14.1 8 19 3.63

F 12 12.6 4 20 4.66

\ 12 135 9 20 2.88

Mil P 6 82.3 20 143 42.34

TRC Mod P 7 128.6 62 149 30.42

F 12 119.9 39 192 46.98

\% 12 132.08 95 197 38.27

In table 5 the somatotype results are detailed. It is observed that group Mil P presentdg63520,
being characterized as mesoectomorphic. In relation to other sports, for not existing other results about Military
Pentatlhon, it can be comparedadk and Field athletes of speed 00 and 200 meters, and with the ones of
Decathlon, that possesss the same characteristics of the Military Pentatlhon, since it is a sport of combined tests.

In the group Mod P it is observed that the subjects of they gitebent, as somatotype profile, also the
mesoectomorphic classification, with average -£233,4, where the mesomorphism is dominant, and
ectomorphism has higher values than endomorphism.

The components of group F presented as values of somatotypk0-3,3, that, one time more,
characterizes the sample as mesoectomorphic. Concerning other studies, the gotten result reveals the san
classification in foreign foil fencers done by Rodriguez et al. (1986, apud Carter & Heath, 1990), inferiors levels of
emdomorphy and mesomorphy and superiors of ectomorphy, according to Eiben (1980, apud Carter & Heath,
1990).

In group V, it is perceived predominance of mesomorphy in relation to ectomorphy, fact proven by the
biggest development muscle skeletal. These tesoincide with the joined by Carter & Heath (1990), that is, the
majority of Volleyball athletes is ectomesomorphic, having differentiation in some countries, in which they tend
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for the mesomorphy, other times to ectomorphy. In all the cases, mesonaoptgctomorphy are the highest
components.

Table 5: Evaluation of somatotype, following sport groups (Mil P, Mod P, F and V).

N u Minimum  Maximum v

Mil P 6 1.52 1.32 1.69 0.13

Endomorphy Mod P 7 2.3 1.75 2.65 0.47
F 12 2.5 1.7 4.3 0.94

\Y 12 2.6 1.8 3.1 0.69

Mil P 6 4.63 1.48 5.55 1.03

Mesomorphy Mod P 7 4.5 1.56 4.85 0.95
F 12 4.0 2.3 5.1 0.91

\Y 12 4.2 2.8 5.6 1.69

Mil P 6 3.08 2.2 6.88 0.57

Ectomorphy Mod P 7 3.4 2.15 5.45 0.68
F 12 3.3 2.2 55 0.95

V 12 2.6 2.2 5.8 0.86

The sample somatotype distribution can be easier observed on the somatocharts of the groups, on
following figure 3:

Fig. 3: Somatocharts

SOMATOCARTA MESO

ENDO

Group Mil P Group Mod P

MESO
MESO

ENDO

GroupF GroupV

About the basic physical qualities, the average value df@hg.,of the group Mil P demonstrates a very
aerobic resistance. In relation to the result of the anaerobic resistance (296,5 + 4,04 m), they presented sin
values to Trek and Field athletes (295,90 + 17,70 m). About agility, the results had presented values close |
Futsal players.

The group Mod P had presented average valué@y,..intermediate in relation to the groups Mil P and
and F[50,7ml(kg.min)"], being ths fact justified by the specific characteristics of each modality.

Group V could not be evaluated because of the training phase, that was presented next to competitions
order to prevent any interference in the planning of the activities and in itsglyr®paration.
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There had not been found, in searched literature, results of tests of the other physical qualities, for a similar
sample, so that can be done the pertinent comparison. However, the values detached are basic for tht
accomplishment of futercomparisons.

Table 6: Physical tests results (basic physical qualities), following the sport group (Mil P, Mod P and F)

N u Minimum Maximum G
Speed (sec) Mil P 6 5.81 5.51 6.15 0.24
50 m lauched F 12 6.3 5.42 7.42 0.54
Agility (sec) Mil P 6 9.03 8.80 9.25 0.17
Shuttle Run F 12 9.9 8.84 11.18 0.72
VOomax [MI(kg.min) ] Mil P 6 66.47 62.5 70.5 3.25
Legér-Boucher and Mod P 7 58.55 51.7 63.6 2.87
Ergoespirometry F 12 50.7 45.7 54.7 3.53
Anaerobic resistance (m) Mil P 6 296.5 292 303 4.04
40 seconds running F 12 263.3 225 290 18.72

6 CONCLUSION END RECOMMENDATIONS

This researclendeavoredby means of qualitativand quantitative indexes, represented by fingerprints,
anthropometric characteristics evidenced by somatotype and for the values of basic physical qualities, to describe
the profile of the Brazilian military teams of Military Pentathlon, Modern Pentattiencing and Volleyball,
raising data of informative marks, objective and of orientation of sport election.

Of course, the values found in the applied tests to evaluate the basic physical qualities can not translate the
performance presented in a competit Such affirmation is justified in the impossibility of evaluating the desired
physical quality and the applied motor gesture in tests, the concentration level, the emotional state of the athletes
amongst other factors during the competitions.

The idenification of the ideal profile of an athlete still requires other subsidies as psychological
characteristic, or the inquiry of the behavior for the complementation of these results. It is known, however, that
the information presented here represent amlymall contribution, which concerns the knowledge of the
characteristics of the practitioners of these modalities, not having, however, to restrict only the future studies in this
area, but to be used so that they make possible tools for researcmisttdiverse sports.

It is expected that this research contributes with the scientificity in the election, orientation, detention of
talents and physical preparation more aujustedindividualized, allowing the development of the analyzed
sports, on theart of coaches, athletes and studious, as a ampler and including knowledge of the modalities.

As main and final recommendation, attempt this study to allow that this same population can be compared,
in other chances, with other national and internatitesaihs, and/or serves as an subsidy concrete of the formation
of the high level athlete and renewal of the values, knowing that the sport performance is a complex phenomenor
to be studied and conceptually it must be dealt with distinct form inside ofgag af study and research of Sport
Sciences.

REFERENCES

1. Abramova TF, Nikitina TM, Ozolin NN. Possibilidades das impressfes dermatoglificas no prognéstico dos
potenciais energéticos nos atletas que praticam remo académico / Atualidades na prepaitaet@ordesa
esportes ciclicos. In: Coletanea de artigos cientificos. Volvograd 1993:. 57

2. Aguila AM, Aljoe EJ. & Ferrer RG. EI Camino del Exito hacia el Deporte Elite: Esgrima, Entrenamiento y
Rendimiento. Tegucigalpa: Secretaria de Cultura, Artes y Bep&002.

3. Bouchard C, Malina RM & Perussé L. Genetics of Fitness and Physical Performance. Champaign: Human
Kinetics, 1997.

4, Carter JEL. Somatotipia. In: Norton K, Olds T. Antropometrica. 3% ed. Rosario: Biosystem Servicio
Educativo; 2000: 1385.

120 Proceedings Book



CISM International SymposiuiinPrague, September 2009

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

Carter [EL & Heath BH. Somatotyping: development and applications. New York, EUA: Cambridge
University Press, 1990.

Chakraborty R. The role of heredity and environment on dermatoglyphics traits. Birth Defects: Origina
Article Series 1991;2(27):1541.

Cortés SR &Calvo IR. Aspectos psicolégicos de la esgrima. Revista Digital, Buenos Aires, v. 6, n. 31,
2001. Disponivel em: <http://www.efdeportes.com>. Acesso em 25 nov. 2003.

Cummins H, Midlo C. Palmar and plantar dermatoglyphics in primates. Philadelphia, EU&r Dov
Publications Inc, 1961.

Fernandes Filho J. A prética da avaliagdo fisica. 22 ed. Rio de Janeiro: Shape; 2003.

. Fernandes Filho J. Impress@es dermatoglificaarcas genéticas na selecédo dos tipos de esporte e lutas (¢

exemplo de desportista do Brasilese de Doutorado. Moscou, Russia 1997.

Gladkova TD. Desenhos nas maos e dos pés dos homens e dos macacos. Ciéncia 1966: 15.
Hebbelinck M. Identificagcdo e desenvolvimento de talentos no esporte: relatos cineantropométrico
Revista Brasileira de Ciénciavbovimento 1989; 4(1).

International Society for the Advancement of KinanthropométrifSAK. Apostila de curso. Rio de
Janeiro: ISAK; 2000.

Marins JCB & Giannichi R. Avaliacdo e prescricdo de atividade fisica: guia pratico. 22 ed. Rio de Janeir
Shape; 198.

Moskatova AK. Heretability and variability of motor speed characteristics. Kinesiologija, Zagreb, v. 20, n.
1, p. 716, 1988.

Nikitjuk BA. Korperkultur und auxologie. Leistungssport, n. 6, p.-821979.

Nikitjuk BA & Gladisheva AA. Anatomia e Morfoldg Esportiva. Moscou: Fisicultura e Sport, 1989.
PinheireDaCunha RS & Fernandes Filho J. Identificacdo do perfil dermatoglifico de atletas estrangeiro
de alto rendimento das trés armas, participantes do Campeonato Mundial de esgrima, iHavana
Cuba/2003Fitness & Performance Journal 2004;3(5): -B87

Rolim Filho NG, Fernandes Filho [Hentificagcdo do perfil dermatoglifico e somatotipico de pentatletas
modernos brasileiros de alto rendimeRevista de Educacéo Fisica. 2007;133829

Silva RF, Zary JCFPinheireDaCunha RS, Martins MEA et al. Perfil dermatoglifico e somatotipico da
equipe brasileira de Pentatlo Militar participante do 51° Campeonato Mundial de Pentatlo Militar dc
CISM. In: XXVI SIMPOSIO INTERNACIONAL DE CIENCIAS DO ESPORTE. S&o PauloTTA
Gréfica, 2003:222

Silva RF & Fernandes Filho &endtipo e fendtipo dos atletas de pentatlo militar masculino de alto
rendimento no Brasil. Revista de Educacao Fisica 2008 Set; 141228

Tubino MJG, Moreira SB. Metodologia cientifica do treinamentspdgivo. 132 ed. Rio de Janeiro:
Shape; 2003.

Wang W. Neurotypes and identification of sport talent. Sgsmisnce 1989; 9(3):73.

Proceedings book 121



CISM International SymposiuiinPrague, September 2009

122 Proceedings Book



CISM International SymposiuiinPrague, September 2009

Lt- Col. Suzana Tkavg MSc (SLO)

ACADEMIC FORMATION
Present PhD Candidate, University of Ljubljana, Slovenia

2004 MSc, University of Ljubljana, Faculty of Sport, Slovenia
1990 BSc, Physical Education Teacher, University of Ljubljana, Faculty of
Sport

WORK EXPERIENCE

Head of Sports Department in HQ of SAF and in Doctrine and Development
Centre; Lecturer and other;

More than 8 years of work in CISM: Athlete, Team captain, Chief of mission,
Delegate, Secretary General of SND to CISM, member of CISM PTC Ski and
Triathlon;

Additional qualifications: Trainer/Instructor of Swimming, Skiing, Cross Country,
Voleyball, Sailing, Football, Nordic Walking, Rehabilitation and Cognitive-Behavior
Therapy of Coronary Disease Patients.

Bibliography: over 100 units (monographies, articles, foreword, coursebooks,
lectures, mentor, co-mentor, reviewer, editor, projects, etc);

Research Subjects: physical fithess, sports education, health, lifestyle, motor
abilities, morphologic characteristics, obesity, psychology (values, motivation,
stress).

CURRENT FUNCTION
CISM Sports Director, CISM Headquarters, Brussels, Belgium.

Proceedings book 123



CISM International SymposiuiinPrague, September 2009

CONGRUENCE BETWEEN PHYSICAL FITNESS EVALUATION AND THE RESULTS OF
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ABSTRACT

The study aimed to exdane a test battery with the existing physical fithess evaluation and compare it with
the results of the evaluation of motor abilities. The scores (depending on the result, age and gender) for each moto
ability test were used to determine the types ofissiedl groups which were then compared with the existing
physical fitness evaluation groups.

The sample of subjects consisted of 83 members of the Slovenian Armed Forces who fully performed all
three tests: pushps, situps and a 3,20 run. The subjds were divided into four age groups. The sample of
variables included the number of points achieved in the-ppskitup and running tests. The classification in the
groups was based onthetke ans c¢cl ustering met hod, whusedaaassimiddaty dod s
measure in the classification. Three statistical groups were obtained and their typology was determined based ol
the characteristics of the final cluster centres: |
andbunder performing in terms of strengthdéd. The typol
and endurance tests with those subjects with poor motor abilities and an unequal distribution of motor abilities in
the selected test batter&. bivariate analysis was conducted to compare the types of statistical groups with the
physical fithess evaluations and to thus establish congruence. The finding was that a direct comparison was
impossible due to the characteristics of the clusters, Wwahekception of subjects with a high level of physical
readiness.

The comparison revealed inequality in the tests of strength and endurance in terms of evaluating physical
fithess, owing to which the evaluation could be misleading and might fail to ngaldtic results of physical
readiness. Moreover, it also raised the question of whether the structure of the evaluated motor abilities was
sufficient for evaluating physical fitness where only two dimensions were being compared. The resulting
incongruene puts into question the selected test battery and physical fithess evaluation criteria and therefore also
the validity of the points system. Among other things, an examination of the distribution of subjects into age
groups by type of statistical groupdahy physical fithess evaluation revealed that motor abilities diminished with
age irrespective of the fact that age was taken into account in the points system.

Key words: test, motor abilities, physical readiness, physical fithess, soldier

INTRODUCTIO N

The armed forces constitute a special area of human life and work where the working conditions are
specific and involve high I evels of ment al and phy:s
with extremely high, prolonged mentstkains which demand from a member of the armed forces a high level of
physical readiness and a top mental condition. Even though the physical readiness of soldiers plays an importan
role in the performance of their duties, many armed forces in the dealdwith problems of their members not
regularly engaging in a sport (Tkavc & Karpljuk, 2006).

The purpose of sport in the Slovenian Armed Forces and the pertaining evaluation of motor abilities, as an
element of the contents and taskdyased on genaland specialised guiding principles. The general ones relate to
sport since, with time, the positive aspects of exercise have contributed to sport becoming an ever more importan
factor of every manodos |ife. T h etiallp arlseved wher a spartpaeticity s o
follows the principles of sport recreation and fulfils its purpose and objectives (Tkavc, 1999). In the army,
members are required to demonstrate special physical fithess which exceeds the level typicateufregimal
activities. Therefore, in the army sport exercise aimed at maintaining health is both the basis and the prerequisite
for the appropriate physical readiness of each individual member (Tkavc, 2004b). The main purpose of sport in the
army is to provié for appropriate and overall psychomotor development of army members so thatbiieg
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healthy, strong, vigorous and capable of working and leaiinican participate in activities in their environment
and withstand the presguneds othetoegudosemanesobfl| i

The motor abilities of an individual and a unit ar
Ro g man, Suhadol ni k, & Kar pl j uk, ady@candd fully disshargedtheie duttes w |
in line with the armyo6s general mi ssi on. The arm

abilities. Last but not least, one of the most demanding conditions in the army is the physical fitsessmwbiers
(You and the APFT, 1987).

The aim of verifying and evaluating the motor abilities of members of the Slovenian Armed Forces is t
systematically check the level of motor abilities of those members assigned to military duties, thus serving a:
basis for the Ministry of Defencebs planning and i
abilities of employees of the Ministry of Defence assigned to military duties, 2002). Usually in the armed forces
failure to pass the testr f ul f i | the minimum criteria thwarts a
aspects of a military post as they become ineligible for promotion and attendance at military training and/
schools and for command. In the Slovenian Armed Forbgsigal fithess is one of the aspects of the assessment
of professional competence for military duties. The same tests and criteria for evaluating motor abilities apply to
members on active duty, candidates for contractual Reserve samndasndidatefor professional service in the
Slovenian Armed Forces (Instructions, 2002). A motor test battery includes themusibup and 3,206n run
tests. The times for the runs and number efigt and puships that have to be achieved are based on gender a
age.This battery of motor tests is designed for active personnel (infantry) in the US Army and also for the U
Army National Guard Dunn, Luther & Smith,1994). Other branches use different tests. Those with a diagnosed
medical condition can also coratialternate tests, e.g. bike, swim, walk and other. The Slovenian Armed Forces
also operates an alternative test for individuals with medical limitations, i.e.-B\8@8lk; however, this will not
be dealt with in the present study.

Accordingtothedefint i on by Kurel i | et al. (1979), a bat:
abilities selected for a special pur pose. The r es
fitness is evaluated according to specific criterin.® can speak of motor task s
1994) in terms of defined procedures for executing individual motor tasks as well as in terms of standardis
results by converting them into points which constitute a physical fithess evalUgti® results are converted into
points for each test separately using point tables. The achieved points criterion in each test and the sum total of
achieved points constitute a physical fithess evaluation (Tkavc, 2004b). They are similar to Dr. Gaopep 0 i
tables for evaluating aerobic capacity (1979) with which almost everybody dealing with those topics an
researches in the field of physical tests is familiar.

In the present work, the problem was investigated using motor ability tests on theflihsithree US
Army tests and a point scale on members of the Slovenian Armed Force. The study aimed to examine the test
battery with the existing physical fithess evaluation and compare it with the results of the motor ability tests. The
scores (depeiiglg on the result, age and gender) for each motor ability test were used to determine the types of
statistical groups and compare them with the existing physical fithess evaluation groups.

METHODS

Sample of subjects

The sample of subjects consisted offB8mbers of the Slovenian Armed Forces who fully performed all three
tests. None of the subjects had any medical limitations that would have required the use of the alternative walk t
The subjects were divided into four (4) age groups accordingtoecCoaps c¢cl assi fication (
under 29 years age group (15.7%), 43 in the 30 to 39 years age group (51.8%), 20 in the 40 to 49 years age ¢
(21.4%) and 7 in the above 50 age group (8.4%). The point scale in the Instructions (2082) dssification in
eightage groups; however, our subjects were divided into four age groups to allow for a higher number of subje
in each.

Description of the tests

Pushups (PU): the subject assumes a frégdining rest position by placing theirrfis on the ground in the width

of their shoulders and performs the test by bending their elbows until their upper arms are parallel to the grou
and returning to the starting position. The objective and result of the exercise is the maximum numbecttyf corr
performed repetitions in 120 s.

Sit-ups (SU): the subject lies on their back with their knees bent atde§fkee angle and raises their upper body
forward to the vertical position, with their arms crossed across their chest and hands restingmposite
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shoulders. A sitp is completed when the elbows touch the thigh and the body returns to the starting position until
the shoulder blades touch the ground. The objective and the result of the event is the maximum number of correctly
performed repdéions in 120 s.

3,200m run (3200MR): the subjects conduct this event in groups of a maximum of 16. The objective of the
exercise is to run a distance of 3,200 m as fast as possible. The result is the time spent completing the course
measured with a ste@tch in whole seconds.

Evaluation

The results of the PU, SU and 3200MR tests are evaluated using a point scale and based on gender and ag
where the sum total of points yields the physical fithess evaluation for each individual. Each of the thige tests
evaluated usinga 1g9poi nt scal e. The evaluation 6highly fitdo
in each test and the overall score of the three tes
of a minimum of 5((fifty) points in each test and the overall score of the three tests of a minimum of 180 points. In
the event the minimum number of points in the test, i.e. 50, is achieved and the overall score of the three tests i
150, the evaluafiaohure bOHpamely thid&. cAiterion resu
2002).

Data-processing methods

The sample of variables included the points achieved in the PU, SU and 3200MR tests. The variables were
standardised. Descriptive statisticelirded a calculation of minimum and maximum values, arithmetic means,
standard deviation, kurtosis, skewness and the Kolmogdmawmov test. The Kneans clustering method was
applied for the classification into groups. A classification was made intottwe® and four groups. The purpose
was to check whether the classification was the most appropriate, which is why two control classifications were
additionally made. Wardés criterion function Theas a|
most appropriate classification proved to be in three groups. The typology of the statistical groups thus obtained
was determined on the basis of characteristics of the final cluster centres. A bivariate analysis was used to
investigate the distribuin of subjects by age group in terms of the types of statistical groups and the physical
fithess evaluation. Moreover, the types of statistical groups were compared with the physical fithess evaluation and
the congruence between them established. Thetgtaliy significant correlation between the types of statistical
groups and the evaluations of physical fithess was verified using the ANOVA at an alpha risk of 5%.

RESULTS

According to the descriptive statistics, the highest scores (100 points) eféesedl in the PU, SU and
3200MR. The lowest score was achieved in the 3200MR (0), followed by the SU (48) and PU (58). The highest
average was achieved in the PU (81.01), followed by the 3200MR (79.87) and the SU (78.59). The characteristic of
the Kolmogaov-Smirnov test shows a normal distribution of variables (PU 0.191; SU 0.026; 3200MR 0.029). The
characteristics of the final cluster centres of the classification in three clusters (Table 2) shoavabaye values
for the PU, SU and 3200MR in Clust2r Cluster 1 recorded distinctive bel@wverage values for 3200MR and
belowaverage for the SU. In Cluster 3 all values were below average, especially in the PU and SU. According
characteristics of each cluster we define three types of statistical giQuipiects from all age groups were
classified in all three statistical groups (Table 3) but not in the groups of physical fithess evaluation (Table 4). In
terms of the type of statistical group (Table 3) the majority of subjects (38) were distributed grotipe
ounderperforming in terms of strengthd (Cluster 3
excel geopulpy @ Cluster 2 according to the final cl ust
endur ance6 gaccordin to(th€ final slasterrcenttes). In terms of physical fithess (Table 4) more than
half the subjects were distributed among oO6fitdé (52)
the physical fitness evaluations against thestieadl groups reveals a low overlapping ratio (Table 5, Figure 1).

The physical fitness evaluations overlap with the types of statistical groups (Table 5, Figure 1) in the
| owing percentages: the evaluahi bertmenbitétoeagt
ent of 16.7% and with the 6underperforming in te
itd overlaps with the o6underperforming i normieg ms o
terms of enduranced6 to the extent of 9.6% and w
evaluation Oo6highly fitdéd overlaps with Operforming
significant correlation (0@D; statistical significance was set at the p<0.05 level) was established between the
physical fitness evaluation and the types of statistical groups.
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Table 1: Descriptive statistics

Minimum Maximum Average Std. Dev. Skewness |Kurtosis Kolmogorov-Smirnov C
Statistics | Statistics | Statistics | St. error Statistics | Statistics | Stafistics | K-Stest |Char. of ND
PU points 58 100 81.01 1.53 13.895 .054 -1.411 1.084 191
SU points 48 100 78.59 1.73 15.748 145 -1.466 1.471 .026
3200MR points 0 100 79.87 2.22 20.208 -1.673 4.082 1.454 .029
Table 2 Final Cluster Centres
Cluster
1 2 3
Achieved PU points -.18799 .85249 -. 73572
Achieved SU points .06411 .82974 -.78111
Achieved 3200MR points -1.91348 .70077 -.14190
Table 3 Distribution of age groups by type of statistical groups
Age groups
up to 29 | 30-39 40-49 50+ Total
Types of statist. Underperf.-strength 5 20 10 3 38
groups " Underperf.-endurance 1 4 2 3 10
Performing excellently 7 19 8 1 35
Total 13 43 20 7 83
Table 4: Distribution of age groups by physical fithess evaluation
Age groups
Up to 29| 30-39 40-49 50+ Total
Physical fitness Unfit 2 1 3 5
evaluation Fit 8 28 12 4 52
Highly fit 5 13 7 25
Total 13 43 20 7 83

Table 5 Comparison between the evaluation of phgisiitness and types of statistical groups

Types of stat. groups
Underp-S |Underp.-E |Perf. excel| Total

Physical fitness unfit Number 1 5 6
evaluation % Types of stat. groups 2.6% 50.0% 7.2%
% Phys. fithess evaluation 16.7% 83.3% 100.0%
% Total 1.2% 6.0% 7.2%

Fit Number 37 5 10 52
% Types of stat. groups 97.4% 50.0% 28.6% 62.7%
% Phys. fithess evaluation 71.2% 9.6% 19.2% 100.0%
% total 44.6% 6.0% 12.0% 62.7%

Highly fit Number 25 25
% Types of stat. groups 71.4% 30.1%
% Phys. fitness evaluation 100.0% 100.0%
% Skupaj 30.1% 30.1%

Total Number 38 10 35 83
% Types of stat. groups 100.0% 100.0% 100.0% 100.0%
% Phys. fitness evaluation 45.8% 12.0% 42.2% 100.0%
% total 45.8% 12.0% 42.2% 100.0%)

Statistical significance of ANOVA: 0.000 (p<0.05)
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Figure 1. Comparison between the physicahéss evaluation and types of statistical groups
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DISCUSSION

The existing assessment consists of four evaluations: highly fit, fit, partly fit and unfit. None of the subjects
in our sample was eval wabjeasdvera dassifiqgn anrgtolpg, thé mdstbappropate n
classification proved to be in three groups. Hence the most appropriate evaluation is considered to-level three
eval uati on. The evaluation d&épart | yis ¢onducted te bstablishckhe b e
number of soldiers falling into this category; on this basis it should be established whether this evaluation is at all
rational. After all, considering the requirements of the military profession, a member of the armyerfitso b
perform their work. If a member fails to meet the criteria, they are unfit. Given the broad variety of tasks, some
military duties require a high level of fithess and, given that the results are in fact within the range, #leee¢hree
evaluatonn s not only reasonable but probably also the m
used for classifying members of the army with medical limitations who perform alternative tests and are
considered as falling outside the categorpedithy and fifor-army members.

According to the characteristics of the final cluster centres, there is a group withaaleoage values in
the PU, SU and 3200MR (Cluster 2) demonstrating good physical readiness in terms of repetitive strength

(hereimf t er referred to as O6strength6é) and general aer
is why it was named Operfor mi ng e x-bombgeneaus ihterins ofthes we
characteristics of the final clusteentres in the PU, SU and 3200MR: Cluster 1 recorded average values in the SU
but very belowaver age values in the 3200MR, which is why
enduranceb6; C| u saveeage vdues iretibedU, (58 dnd B280M& wihus performed the worst of

all three groups, with distinctively negative resul
in terms of strength©o. The above speaks in faceour

(3200MR). The results confirm that the test battery includes two tests of strength and one of endurance. This
finding can also be associated with the assertion of Karpljuk et al. (2001), namely that the nature of the evaluation
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of individual motor abilies basically differs in each test. Moreover, the classification shows an imbalanced
representation of motor abilities (of individual tests) in the selected test battery, which means that the test
strength and the test of endurance are not equivaterthd physical fithess evaluation. The latter is also

corroborated by the comparison of the physical fithess evaluations with the statistical groups. The evaluation

fitness is considered appropriate ays wihteh O&tpheer feovranti
fito. A point to make here is that perhaps the cr
6performing excellentlyd group. Despite the g@ougr ac
overlaps to the highest percentage with the eval
3200 MR. This means that those subjects who were
I nversely, théeéndutedespeff etmiemgt hd group overl aps
6fité, even though it is the worst of all the gr ol

This gives rise to several questions. Is it easier tot e strength evaluation criteria than those for
running? Or does the above only show the lack of proportionality, given that two tests of strength dominate the t
battery? This clearly shows that the physical fitness evaluation could be misleadingsshssing someone and
might fail to yield realistic data concerning their physical readiness. This indicates incongruence in the evaluatit
points system, which further raises the question of whether information about physical readiness is truly obtain
and whether one may speak of physical fithess if only two dimensions of the motor ability structure are consider
Jogt and Agredg (1994) define seven pr i mar yordimadian,o r
balance and precisionyith strength and endurance being just two of them. Some authors do not classify
endurance among motor abilities on the grounds that endurance is a general ability of every human be
(Pistotnik, 2003). Endurance is a Hfeng ability as it is requirechtr oughout o0 n e-asanl199)e (
Notwithstanding the above, the question arises of whether strength and endurance are the only abédities
they might indeed be the most important for a soldier be prioritised in the framework ofeflcharacteristics and
requirements of the military profession. Is it not true thadhnation and flexibility, for example, are also critical
for a soldier when moving in the battle fielsttdf Jo
mot or tasks what members of the Slovenian Armed F
and mediurdong sprints with changes in direction, climbing with free and mixed hangs, crawling and climbing,
throwing, lifting and carryig, pulling and pushing) and that the motor skills are Vergrogeneous, including
nearly all natural types of movement. These motor skills primarily requirederedlloped energy potential as
displayed in motor abilities of the endurance type and whizhifiest themselves in different types of strength and
speed.

On the other hand, some movements and motor tasks such as overcoming artificial and natural barriers
well as handling different objects and technical devices mainly require a high levebwfication and flexibility.

The obtained classifications and characteristics of the clusters show that, with subjects with lesser physi
readiness, the physical fitness evaluations cannot be directly compared to the statistical groups because of
combining of the tests of strength and endurance. The only exception is physically fit subjects who achieve go
results in all three test s, which is also discerni
group and the compadsn of the | atter with the evaluation 6h
test battery and physical fithess evaluation criteria and thus also the validity of the points system.

Standardisation of results is a challenging task and sbeisverification of its validity. According to
Astrand and Rodahl (1986), in some cases it is very difficult to standardise muscle strength measurement
several reasons (e.g. to measure maximum muscle force different types of resistance exercsesedrot
training device$ bench press, curl, squat) and the same applies teypssiRegardless of the above, the PU as a
test of strength is applied by the Slovenian Armed Forces and some others. One could question the adequac
individual tests inthe selected test battery. We can improve our understanding of the execution of tests from tt
practical point of view. Using the observation method during the process of testing physical fithess, we establist
that the bulk of incorrect and harmfta-health executions of exercises were seen in the PU test. Therefore, this
test can in the long run be considered as jeopardising the health condition of members of the army. The incor
and harmfulto-health performance of the PU test is mainly due todhelével of fithess in terms of arm strength
(and the entire body) and the incorrectly learnt execution. For these reasons, it is probably the most difficult test
all three to measure objectively and, therefore, the grader subjectively assessestivethercise is performed
correctly.

The study results showed the physical readiness of the subjects in terms of strength and endurar
According to the physical fitness evaluati on, mo s
oummf,i twhi ch means t hat the majority demonstrated

Proceedings book 129



CISM International SymposiuiinPrague, September 2009

evaluation, the descriptive statistics corroborate the above. In all three tests some subjects achieved the maximur
number of points (100) and were, amerage, close to the criterion of high fitness (80 points). The ability to
achieve high levels of physical readiness or fitness in terms of both strength and endurance is substantiated by th
characteristics of t he c¢ | wp and tthe overlapping pfethid graupmwith ¢he e X
evaluation Oohighly fitéo. This high | evel of physi c:é
high motivation. A low level of physical fithess in terms of strength and endurance isrgigtstl by the
characteristics of the final cluster centres of the
I n the Odbdunderperforming in ter ms -awrge ratuesurnr then3@0ONMR g r
confirm the paor level of endurance. Most subjects underperformed in terms of strength (38), accounting for less
than half of the total, whereas together wi th the
exceeded onbalf.

In terms of age, physitétness declines with years regardless of the fact that age is already considered in
the process of converting points into scores. This raises the question of the evaluation criteria even if, according tc
Pokorn (1998), the pace of the agéated downttn in physical abilities depends on the physical activity of each
individual, as regular physical activity can cause a stagnation of abilities between the ages of 25 and 50. In our cas
this could mean that members of the army are insufficiently physiealiye and fail to maintain the vital
capacities of their body. Another explanation is that the types of statistical groups indicate poorer results and
poorer physical readiness since the existing evaluation and ensuing finding that the physical\iitnassre
depends mainly on the evaluation criteria. Clearly, the decline in physical fithess with age is substantiated by the
distribution into types of statistical groups by age as well as physical fithess evaluation.

As regards the achievement of tiesults in the tests, it should not be overlooked that members of the army
are informed beforehand of the criteria and this can influence their decision on the score they wish to achieve. It is
possible that someone might decide to fulfil only the minimitme$s criterion, even if they are capable of
achieving more. Owing to this inclination of each individual (their motive), the fulfilled criteria and achieved
points do not necessarily paint a realistic picture of their physical readiness. Moreovemplar \sas relatively
small, particularly in the youngest and oldest age groups. Based on the above, one can hardly speak of good c
poor physical fitness and, in fact, this was not what the study aimed at. It is true that the comparison of the existing
phydcal fitness evaluation with the results reveals incongruence, which is why the evaluation criteria should be
investigated further (Tkavc, 2004b).

CONCLUSION

The study results reveal a need for: d1halanced test battery; @)test battery that egtisshes physical
readiness (fitness) more comprehensively, according to the motor ability structae;ef@luation structure that
yields realistic information on physical fitness and individual motor abilities and thus underpins proper planning of
the training process and other procedures relevant to sport exercise in the army. Our study applied one of the
multivariate methods.

The results revealed the problems associated with a synthetic physical fithess evaluation and thus the neet
for the further ad profound study of this subject. Formulating a battery of motor tests, criteria and physical fithess
evaluations is a challenging and responsible task and it therefore needs to be constantly verified in practice,
investigated and confirmed by scientifiosk methods. The study and periodical verification of an existing test
battery applied in practice can thus serve as one of the forms of its evaluation.

The process must also consider the changes brought about by global and local development trends.
Perhas, it sometimes seems like the easiest way, is to use something which other armies employ and has alread
been O0testedo. Consider ati on -pamsgraphg larsl @theb aharacteridties ofo f
and differences between various curA study is a way to establish or verify the state of affairs using a selected
sample.

The findings can be shared with others and thus help paint a clearer picture and enable a critical
understanding of the state of affairs. This can also trigger nmstigns. If new findings raise a series of new
guestions, further research is inevitable. In this way research becomes a sensible continuum.
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ABSTRACT

The aim of the research was to evaluate ranking of the sport activity values and motives among soldiers
and officers in Slovenian Army. We were also interested iderstanding the meaning of physical and sport
activity for the employers in the Slovenian Army and how being physically fit influence on work efficiency. We
also were interested in differences between soldiers and officers in Slovenia Army. 100 subgcteasured
(70 soldiers and 30 officers) with Musek General Values Scale, Participation Motivation Scale and Attitudes
Toward Sport Scale. The most important among all sport activity motives are those, conected to physical
preparedness: good physical Ekind abillities and to be fit and physically ready. The most important value is
general health, which can be reached through sport and physical activities. There are also be found that the
employers in Slovenian Army do not physically train becauseeobtters but because of their own benefits. Sport
activity is important factor of work efficiency, because both soldiers and officers see it as healthy way of life and
pleasure. They relate sport activity to efficient work in the Army. It was also foandjdled physical preparation
is more important to officers than soldiers. Those results can be understand as a confirmation of good and right
human resourse planning for military tasks and also confirmation of sport activities in Slovenian Army. Sport
execise with the purpose of remaining health can be understood as a basic condition for appropriate motor
abbilities and efficiency of the soldiers and officers in the Army.

Key words: motive valug ability, armed forces.

INTRODUCTION

Slovenian Armed Fres are defence forces, which autonomously or in alliance based on international
treaties execute military defence. Hierarchical organization of the Slovenian Armed Forces provides efficient and
proper management and command.

The armies worldwide haveebn increasingly integrating and performing common tasks, such as
peacekeeping in war zones or common actions in combat in different war zones of the world with various
conditions (climatic, geographic, cultural, etc.). For that an individual has to benepared for such conditions.

Picarielo (2000) emphasized physical training is based on endurance, strength and speed, as well as on th
development of mental skills, cohesion within the group, and on the factors that are related to the conditéons on t
battlefield. Even without the extreme additional burden, many individuals often face problems; their own bodies
present a greater challenge and burden than the task, which they are supposed to accomplish. Such problems &
usually health related (increed body weight and related symptoms, daily exposure to stressful situations,
problems with motion organs, careiascular diseases, etc.) (Karpljuk,i t k o, Ro g ma nKarplijgky h a d o
2000; Karpljuk et al., 2003; Novak, 2003). All these factors and diseases have a negative impact on performance o
assignments and duties in operating units in the field, as well as in command, branches and iy kfeeryda
(Tkavc, 2004).

Life dynamics of an individual actively includes one's personality, which on the one hand depends on
various motives and on the other hand also has the role of a stimulus or guide. Since the old days people hav
believed in internal r@d external powers and forces which drive and direct us, thus inducing our behaviour. In the
broadest sense motivation represents an oriented and a dynamic behavioural component, which is a characterist
of all animal organisms. It includes stimulatordan gui dance of activities (Tuga
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while motives are stimuli, which direct and manage the activity. Motives stimulate and determine human behavio
every time a wish for a certain goal arises (Kronja, 1966). Motives as aismgpitimension of a person's
psychosomatic status release the lever which determines whether a person will be active in sports or not.
important set of motivation is also seffotivation, which expresses the capability of motivation-ceiftrol.
Individuals with high selmotivation level prepare and motivate themselves and work independently, without any
external support or fApressureo.

The aim of the research was to evaluate ranking of the sport activity values and motives among soldie
and offices in Slovenian Army. We were also interested in understanding the meaning of physical and spc
activity for the employers in the Slovenian Armed Forces and how being physically fit influence on work
efficiency. We were also interested in differences betwsoldiers and officers in Slovenia Army.

METHOD S
Participants

100 employees of the Slovenian Armed For¢é8 soldiers and 30 officergpllaborated in the research. In our
sample were included employees of Slovenian army from seven different units.

Instruments

¢ Participation Motivation Questionnaire: PMQ (Gill, Gr&3Huddleston, 1983) with a list of 30 potential
motives or reasons for sports participation. This questionnaire is particularly intended for young, who ai
active in sports, and the medition of whom is still very diverse. The respondents evaluated each reason
on a thredevel ordinal scale (Very importansomewhatimportant; not important). In our research we
adjusted this scale to a 50 mm graphic scale in which the left side indicatdde r eason i s
meo and the right side indicated Athe reason i

By using factor analysis of the reasons, the authors obtained the following main factors or incentives:
8. Success and productivitfe.g. "l like winring")

9. Team atmospherée.g. "e.g. | like groupwork/teamwork)

10 Friendship(e.g. "l like spending time with my friends")

11 Recreation(e.g.. "l like to get out of the house")

12 Relaxation and releasing the superfluous enefgy. "l want to release tension")

13.Developing abilities(e.g. "l would like to learn how to train/practice")

14 Fun(e.g. "l like having fun").

The importance of individual goals or of an individual incentive is used as attractiveness of a motive or incenti
and as its valence in a motii@tal situation. The authors have reported factors with various levels of reliability,
between 0.30 (friendship) and 0.78 (team atmosphere). Although the authors did not indicate any norms, tt
presented the results obtained from the sample of 720 bdy$léngirls. The results cannot be compared to ours,
since the scale has been adjusted. The questionnaire was translated with permission and adapted for the purpc
researches (Tugak, 1996) . I n our r esesented dnd deseribedlins o
results.Cronbach's alpha coefficient in our study is 0.94. Cronbach's alpha coefficients for separate factors rar
between 0.89the motives of social recognitioahd 0.54 the motives of competence and promotion to a higher
level).

e Work Efficiency Scale It is composed of 19 statements to which the participant answers on a five level
scale (1 not true at all for me and 5 completalg forme). The statements are created in a way that show
participant's preparedness for futiy everyday work duty and the biggest emphasis is on his
psychophysical readiness.The results show individual's interest for good performing of defined motiv
tasks, his motivation, interest, effectiveness and reliability.

e Values ScaldMusek, 1993, 2000 It is composed of 54 items, which represent 54 independent values.
The participant answers with scale from 1 to 100 in a way he values stated things. The participan
answers enable us to find out his value orientation and value hier@mcimpach's laha coefficient in our
study is 0.95.
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e For finding out the intention of points of view on sport we compddexiPoint Of View Scaleon Sport
(SS)( Tugak & Ko.itesogmpoked of 3Dstat®ents (e glike competing at competitions”,
"Sport epresents enjoyment to me"). The participant labels how much a statement is true for him/her on a
five level scale, where 1 means | completely disagree and 5 means | completely agree. For the final result
we scored the average of the answ€rsnbach's aha coefficient in our study is 0.92.

Procedure

After previous agreement with the Slovenian Armed Forces and their consent to collaborate in the research,
we collected data in different units. The testees filled in the questionnaires individually asidedog the
instruction added. For any possible questions the testators were there to answer so that we explained any possib
indistinctness. The filled out questionnaires were collected after the filling in was completed. The data was
statistically hanked with help of the program SPSS 15.0.

RESULTS AND INTERPRETATION
Picture 1. The most important motives of emloyees of Slovenian Armed Forces.

4,69
4.44 4,48
M o 4,39
| like having I like going ¢ | would like to stay in | like doing thir | wouldlie to be
fun good shape in which | am physically ready
MOTIVES good and healty

We found out that the most important among all sport activity motives are twmsegted to physical
preparedness: good physical skills and abillities and to be fit, physically ready and I&iaittay. results in one of
the research haveceived Tkavc (2003), namely the acquisitiorpbysicalfitness as the biggest motive among
enployees of Slovenian Armed Forces. This shows the awareness of employees about the impqrtessoeabf
preparednessThere are also be found that the employees in Slovenian Armed Forces do not physically train
because of the orders but because of their benefits

Picture 2 The most important valugf employees of Slovenian Armed Forces

98,6
97,51
M 96,55 96,57
95,83
Love for childt chgﬁrs;?tnndé? Family happine  Honest Health
VALUES
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Picture 2 indicatethat the most important value is general health, which can be reached through sport ar
physical activitiesSimilarly in one of the research in the Slovenian Armed Forces in the first place was classifiec
utilitarian value- health (Tkavc, 2003)

We also found out that sport activity is important factor of work efficiency, because both soldiers an
officers see it adealthy way of life and pleasure. They relate sport activity to efficient work in the Arhey.
integration of sport in everyday life of employees probably resulting from many years of efforts by spor
professionals in the Slovenian Armed Forces, who dagigned a system of sport in the Slovenian Armed Forces,
including performing a variety of educational forms, in cooperation with experts from the Faculty of Sport. The
Slovenian Armed Forces also contribute a major proportion to the regopthgrdicalactive population of Slovenia,
as already noted Tkavc (2003).

Good physical fithess and health are important to officers and also soldiers, but placed greater importar
to the officers, because they have a cruical meaning at decision making, while expgieth the physical and
psychical effort. In addition to all this they easily overcome stress if they are physically well prepared and therefa
they valued this motive the most. It should be also noted that officers are better educated and béearme of t
decisionmaking also have more opportunities to participate in various forms of education and consequently a
more aware about healthy lifestyles as soldiers.

CONCLUSION

Those results can be understand as a confirmation of good and right fesmarse planning for military tasks and
also confirmation of sport activities in Slovenian Armed Forces. Sport exercise with the purpose of remainir
health can be understood as a basic condition for appropriate motor abbilities and efficiency lofidhe asu
officers in the army.
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ABSTRACT

Several approaches of ergonomics interventions and analyses as well as anthropometric parameters, hav
been used to reduce physical stress in flight cockpit. Furthermore, ergonomics may play a role synergically
directed to sport researchrmerns. The aim of the present study is to make a critical evaluation through a
gualitative literature review of several studies relating ergonomics into aviation environment, in order to explore
whether ergonomics/anthropometric concepts could be usehbth military planes and spastiented projects
developments. The qualitative review is one way to better know and understand some subject and to manage th
knowledge once it can combine and synthesize results from aravideng of studies.

Search tols as OVID/MEDLINE, COCHRANE/Trials Registry and Academic Google (1989 through June
2009), using terms of ergonomics, human factors, anthropometric parameters, workplace interventions or
biomechanics, linked to pilots/athletes selection, cockpit evalyatiboraft/airplanes projects, sports training,
pilots/athletes performance, military pilots/crew selected article bibliographies also focusing on possible sport
related repercussions.

The authors verified that one of the main factor that affect thetyjodlife as well thep i | petfoénmnce
during flight is in the currently using r e w@héirsonce some sittings in the Brazilian Air Force airplanes do not
offer a correct comfort conditions to the flight personnel. Another found was that in ordezcity grcurate
ergonomics requirements is strongly recommended to base on the huge number of prdinamgxpedience
instead of test pilots. The adopting of ergonomics parameters as an admission and selection criteria has bee
largely used. The crititaneasures for a correct evaluation of thé r ¢ coekpittdiinensions must be taking in
the seating position: stature, buttock knee, knee height, leg length and eyes height. Due to anthropometry the mos
part of female population is unfit in order toespte effectively the flight controls. It is concluded that the
anthropometric parameters knowledge from a specific population is very important in the development or acquiring
process of any equipment, as well as accurate ergonomics requirements am avigiromote the improvement of
operational performance and flight security, adding the decreasing of musculoskeletal dysfunctions and death risks

This study may be useful to possibly conclusions based on results combination from multiply sources
including sport training contributions which are fundamentally based in operational performance. Future research
works on ergonomics and sport may be based in a common matrix of relationships aiming to provide a physical
training complement to equipment requiknts.

Key words: ergonomics, biomechanics, anthropometry, sports science, aviation.

INTRODUCTION

A crucial issue in ergonomics, biomechanics and anthropometry is the translation of research findings
about human performance into design and trainingagel. In other words, how can empirical findings about
human work and sport actually help designers create systems/equipments and coaches teach movements that
how people work, train, compete and think?

According to International Ergonomics Associati®BA i 2000), Ergonomicss the scientific discipline
concerned with designing according to the human needs, and the profession that applies theory, principles, data ar
methods to design in order to optimize humanavelhg and overall system performance

Ergonomics draws on many disciplines in its study of humans and their environments, including
anthropometry biomechanics mechanical engineeringndustrial engineeng, industrial design kinesiology
physiologyandpsychology(IEA, 2000).
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Anthropometry is one of the vital tools in determining the selection of military aviators. The need for
stringent anthropometriselection criterion is meant to ensure aircrew aircraft compatibility during training and
later, without compromising individual comfort and safety (Sharma et al., 2007).

For safe and successful operation of flight displays and controls is, in parthddapeon the
anthropometric characteristics of the pilots with respect to the design of a particular aircraft (Buckle et al., 1990).

Successful competition in sports has been associated with specific anthropometric characteristics, bc
composition and soatotype (Bayios et al., 2006).

An emerging concern about the cockpit dimensions or seat design have been occurred due to curr
increasing number of female pilots, who weight less and is shorter than their males counterparts. In additic
ejection seat thits maybe need to be revised and redesign once the anthropometric measurements are signific
risk factor for ejection injuries and even death (Edwards, 1996; Patterson, 1989).

Biomechanics is one of the disciplines in the field of Human Movement andig&&cience and it can be
divided into three broad categories from a research perspective. Clinical biomechanics involves research in
areas of gait, neuromuscular control, tissue mechanics, and movement evaluation during rehabilitation from eit
injury or disease. Occupational biomechanics typically involves research in the areas of ergonomics and hun
growth or morphology as they influence movement. Researapants biomechaniceay take the form of
describing movement from a performance enhaerd or injury reduction perspective (Elliott, 1999).

Ergonomic research primarily study human capabilities in relationship to their work demands. Informatiol
derived from ergonomists contributes to the design and evaluation of tasks, jobs, producsegpprhent,
environments and systems in order to make them compatible with the needs, abilities and limitations of peo
(IEA, 2000).

According Grayson et al. (2005) the ergonomic analyses aim to identify physical stressor as awkwa
posture, repetitivamotions, high force requirements, static position, vibration and extend reach in order tc
eliminate or reduce effects over the work people (Genaidy et al., 2007). This process may be perfect appliec
pilots and athletes once some of them are under omermr of these physical stressors.

Ergonomic practices may greatly -besedi mediroimn e d

6the conscientious, explicit and judicious wuse of
individ u a | patientséo (Sackett et al . 1996) . T ebased h e
ergonomi cs® should integrate his/ her i ndividual e

systematic research (Genaidy et al., 2007).

Similar to evidencédased medicine (Rosenberg and Donald 1995), evidwmsed ergonomics may
consist of four steps: (1) formulate a clear question from a user standpoint; (2) search the literature for relev
ergonomic articles; (3) evaluate (i.e. adily appraise) the evidence for its validity and usefulness; (4) implement
useful findings in ergonomics practice.

The studybs methodol ogi cal guality is benchmar
quality. This may be further subdivideto selected qualities criteria (Genaidy et al., 2007).

Correctly performed systematic literature reviews can provide a comprehensive and unbiased assessn
of the published scientific evidence about specific questions (Bigos et al., 2009).

The aim of he present study is to make a critical evaluation through a qualitative literature review of
several studies relating ergonomics into aviation environment, in order to explore whethe
ergonomics/anthropometric concepts could be useful to both militaryeplamd sporbriented projects
developments.

METHODS

Basis for the methodology

It is been sought to use a systematic methodology to identify evidence about the effectiveness
biomechanical, ergonomic and anthropometrical interventions to contributeth military planes and sports
science developments.

Criteria for Selecting Studies for Review

Studies including pilot and/or athlete selection, cockpit and/or sport equipment design, ergonomics, hum
factors, anthropometric parameters, workplacerwetgions or biomechanics, once they were related to sports
training, performance enhancement, cockpit evaluation, aircraft/airplanes projects, sports movement, we
included.
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Search Strateqy for Identification of Studies

An extensive search of OVID/MEDNE, COCHRANE/Trials Registry and Academic Google (1989
through June 2009) was undertaken, using terms of ergonomics, human factors, anthropometric parameters
workplace interventions or biomechanics, linked to pilots/athletes selection, cockpit evalaatoaft/airplanes
projects, sports training, pilots/athletes performance, military pilots/crew selected article bibliographies also
focusing on possible spemtlated repercussions. Reference lists of retrieved articles were also searched for
additiona articles as well as a personal collection of articles.

Methods of the Review

Titles and abstracts were identified by electronic database search, and a reviewer scrutinized hand searche:
Studies thought relevant by the reviewer were retrieved fotdutlreview.

Each article was examined and those that met the following inclusion criteria were included: (1)
experimental studies; (2) present ergonomics, biomechanics and anthropometric practical application; (3) clear
description of types of intervanhs and/or analyses; and (4) adequate information for the calculation of statistical
results.

RESULTS AND DISCUSSION

The review literature selective analysis focused on biomechanical, ergonomic and anthropometric, finally
point out applications in Aation, cockpit design as follows. Ergonomics analyses and interventions are used as
primary prevention to reduce physical stressor in the workplace, and may increase efficient and productivity.
Simple modifications often can be made to a workplace trediles the work to be completed with less effort on
the part of the employee (Grayson et al., 2005).

For successful and safe operation of aircraft, pilots must be able to operate controls effectively and be able
to see all displays clearly, as well as theedor environment. Designers need to take full account to human
diversity in order to accommodate variations in, for example, seated eye height and functional reach (Buckle et al.,
1990).

In their study, Buckle et al. (1990), as example of practicaliGgtipn of the anthropometry, suggest a
cockpit design process for determining the dimensions of the flight deck layouts and for current modifications from
the pilots (representative user population) anthropometric measures.

Singer and Dekker (2001) indh study concern about pitlebckpit/panel interaction comment that
existing certification rules and regulations cover technical issues in detail, while leaving the-rhaokdne
interface to vague subjective evaluations. As a result, designs have tbeduded into cockpits that were actually
not intended to accommodate them, and many opportunities for human error have been created. The problem
identified in this paper could be addressed by (1) the application of more detailed and relevant ergonomics
requirements, based on existing hursamputer interaction (HCI) standards, and (2) the evaluation of new
designs with a more operationally oriented testing method. The proposed evaluation method measures objective
performance and error criteria while exjpos the representative user population in the full operational
environment in detriment of test pilot has been showed as an efficient and safe methodology. In addition, it
measures the final effects of crew error and reaction to technical failures, liisimghile treating both critical and
nonessential functions.

Pil otsd seat

Complaints of discomfort and levack pain during middieand longrange flights were reported among
traffic pilots (Lusted et al., 1994). These complaints may cause a pildg@dmcentration and can thus affect the
safety of a flight. Pilot seats with a range of adjustment options were designed to guarantee seating comfort
(Goossens et al., 2000).

In a recent study it was shown that some of the causative factors of discoariotie related to
biomechanical aspects (Zhang et al., 1996).

In a research developed by Goossens et al. (2000) using a diagnostic questionnaire based on
anthropometric and biomechanics dimensions the impression gained from the results of this studthés tha
cockpit seats which were evaluated are not able to provide comfortable sitting positions, once some improprieties
were observed and some following improvements could be suggested: (1) Increase the elective seat depth b
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making the seat flat in anteriposterior direction, (2) Raise the lumbar support, (3) Make the armrests adjustable
in height by translation instead of rotation and (4) Tilt the entire seat to an angle at the ischial tuberosities up to
100.

In a similar study made by Da Silva (2006jth some cockpit seats from Brazilian Air Force fleet,
includingG1 3 0, majority of the dimensions did not meet
lumbar support design, height and position of the armrests deficient, no sewtimecland some seats presented
no backrest regulation. These deficiencies in design do not provide the necessary comfort and adjustment for
and effective flight operation.

According Goossens et al. (2000) when a backrest is used, an inclinatibtorbasapplied to the entire
seat, to give proper support to the ischial tuberosities in all positions.

When treating of fight planes the concern must be with the ejection seat, which critical anthropometri
limitations as weight, seating height, tighbdgh and others. Representing trouble aviators who are weightless or
tall due to some studies have indicated risk of back injuries and even death during ejection for people below 78
or seating height above 96cm (Sharma, 2007; Patterson, 1989). Thaseteas highlight the necessity of use
anthropometric selection criteria for pilots as well as probably female population excluded.

Pil otsd selection

Due to sometimes is not possible to develop and/or modify the layout cockpit, an anthropomastrétera
is necessary to be defined as pilot selection criteria. Considering that the seated eye height is the most crit
dimension on the basis of operational requirements, it should be used to derive stature criteria for both design
selection (Buck e et al . |, 1990) . I n other words, using the
dimensions and reach from the user population’s anthropometric measures or the anthropometric selection crit
from the cockpit dimensions.

On the othe hand, Ree (1989) says that the standing height alone is not sufficient to evaluate de cockg

di mensi ons. For the complex pilotds tasks other ar
are sitting height, tight length and knee heigh
As an exampl e of t he i mportance to know t he

anthropometry is that very tall pilots stub their legs against the lower part of the instruments panel. Tt
manipulation of the pedals may become criticalbnamal situations or in emergencies once if an engine failure
occurs during takeff, maximum displacement must be attainable for either leg (Ree, 1989).

Indian Air Force (IAF) follows an exhaustive protocol to determine the fitness of trainee pilditghfer
aircraft. This includes laying down range of standard static anthropometry measurements, anthropomet
limitations (in cm) for various fighter aircraft and cockpit / encapsulation trials for determining the aircraft strean
for the trainee pilotsAnthropometric measuremeniweight, height, sitting height, leg length, and thigh length)
are strictly followed due to limitations of the cockpit layout and the available ejection systems (Sharma, 2007).

According Sharma et al. (2007) sitting heigBH] is the determining factor for the overhead clearance,
design eye point (DEP) and the range of adjustment of the seat height for adequate vision inside and outside
cockpit. Thus SH invariably is the final determinant in most of the cases for fiowdssining in fighters, whether
helmet adds to the SH or not.

Buckl e et al (1990) defend that it i s importa
established scientifically. However, the stature criteria for selection based tioriahseated eye height proposed
in Bucklels study, might be exclude 73% of the British6%Yearold female population and 13% of the male
population. Demonstrating that in current planes due to cockpit dimensions and design the most part of fem
population is unfit to operate effectively and safely the flight controls.

Sports training and athletesd selection

The identification of causal relationships in movement is always an important step in identifying critical
variables for performance (Ellipt1999).

According Elliot (1999), important biomechanics knowledge is that a shoulder internal rotation is a ke
factor in the development of endpoint speed in many-ax@rand sid@rm movements (i.e. tennis serve, baseball
pitch and American footballgss). Therefore, an increased understanding of this causal movement will help the
coach to better prepare his/her athlete.

Sheppard et al. (2008) in their study assessed the relationship between strength and power &
anthropometric variables (height, wktg standing reach, and ratio of beayss divided by the sum of seven
skinfoldsi triceps, sub scapulae, biceps, sugpaale, abdominals, quadriceps, and calf) with counter movement
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jump (CMVJ) ability and spike jumps (SRJapproach jump ability, ondaoth are considered critical performance
in volleyball.

The results of this study (Sheppard et al., 2008) demonstrate the importance of recognizing the influence of
the various forcevelocity qualities on each other, in order to identify the individubtcamponents of strength
and power qualities that influence jump performance. With the knowledge of the limiting factors in strength and
power performance of an athlete, the strength and conditioning coach and sport scientist can more effectively tailor
the training accordingly so that a performance increase can more likely be achieved.

In order to verify the influences of anthropometric, body composition and somatotype in relation to sports
performance as well as in competition levels (Bayios et al.,)afifi&luced an investigation with 518 athletes from
the Greek first National League (basketball, volleyball and handball). Twelve anthropometric measures required
for the calculation of body composition indexes and somatotype components were obtaineithgatootiae
established in literature.

The findings indicated that the effect of competition level of the athletes was decisive, since the Al
division players were taller and heavier, but at the same time leaner, than A2 counterparts (p<0,001), revealing t
qualitative superiority of Al player division (Bayios et al., 2006).

A practical application in this research (Bayi os
to the significant difference (p<0,001) seen in body height amonditee investigated sports (Greek elite team
ballplayers) could possibly accounted for by a more strict selection criteria.

Concerning spor tfiding$ annitmess) annawareénas$ of the mechanics of movement
would better equip and preparelaths to learn, teachers to teach, and coaches to detect and correct flaws in sports
performance (Elliott, 1999).

Technique madification for movement enhancement

The importance of the turn is apparent when oealizesthat it occupies 20% of the timerfa 50 m event
in a shortcourse pool. Blanksby et al. (1996) has completed a number of studies which describe turning techniques
both kinetically and kinematically in an attempt to identify key variables for the various strokes. In general terms
high perbrmance freestylers, who produced greater force on the wall while recording shorter contact times,
produced faster turn times. Those who turned further from the wail (less knee flexion) also produced faster turn
times.

Research on swim turns continues, hwihvestigations on techniques used in various strokes and the
optimal depths for streamlined gliding, currently being published. Lytfle et al. (1998) demonstrated that drag at the
surface was significantly higher than at 0.2, 0.4 and 0.6m depth fotatlties tested.

According Anderson et al. (2007), biomechanical and stroke characteristics are important elements in
competitive swimming, appears to be an excellent predictor of competitive performance. Therefore, the coaches
will be advised to monitothe stroke rate of swimmers in test sessions, and routinely use training set at both
maximal and sub maximal speed, as well as seek to improve the stroke movement in order to refine technique.

Equipment design

One part that is most popular in ergonomiersd biomechanics is the equipment design from an
optimization of performance or injury prevention perspective. In running shoes (Oleson et al., 2005), bicycle frame
(Garside and Doran, 2000) or wheelchair (Van der Woude et al., 2001), the purposerofraehfgations is to
study of how design can influence human performance.

Manual wheelchair propulsion in daily life and sports is increasingly being studied. Initially, an
engineering and physiological perspective was taken. More recently a concornataathenics interest is seen.
Themes of biomechanical and physiological studies today are performance enhancing aspects of wheelchair us
and the ergonomics of wheelchair design (Van der Woude et al., 2001).

A good example in how the ergonomic design eangipt can improve athlete performance is the triathlon bike
frame adaptation. The further forward the seat tube angle is shifted, the more closely the cycling position resembles
that adopted during running. It might be that the use of frames with stegplseangles reduces the effect of the
transition from the cycling to the running phase by minimizing alterations required in muscular recruitment and
patterns compared with those required during cycling with a traditional 73° seat tube angle (GarSideaand

2000).
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CONCLUSIONS

The qualitative review developed in previous sections is primarily a knowledge management approac
towards a brief benchmarking. As such, this study forwards a basieamadigsis combining results from a wide
ranging of studis.

Extensive research and several higlality studies have been developed due to improve performance in
both military pilots and elite athletes. The concepts of ergonomics, biomechanics and anthropometry were the b
of these studies in order to progidbetter conditions to work or training as well as technique/task and equipment
enhancement.

The adopting of ergonomics parameters as an admission and selection criteria has been largely used.
critical measures for a correct evaluation of the airga&ivckpit dimensions must be taking in the seating position:
stature, buttock knee, knee height, leg length and eyes height. Due to anthropometry the most part of femr
population is unfit in order to operate effectively the flight controls. It is coedutiat the anthropometric
parameters knowledge from a specific population is very important in the development or acquiring process of a
equipment, as well as accurate ergonomics requirements in aviation an promote the improvement of operatic
performance and flight security, adding the decreasing of musculoskeletal dysfunctions and death risks.

It may consider the military pilot a kind of athlete once the war training and missions request exceller
physical and physiological conditions. In other dsrboth are submitted to extremes efforts and environments.

The analysis in this paper shows that the knowledge of the ergonomics, biomechanics and anthropome
concepts has been useful in aviation and sports science applications in order to impgoveaedsiique, comfort,
movement, task, productivity, performance, and safety as well to help in pilots and athletes selection.

Conclusively, this study may be useful to possibly conclusions based on results combination from multipl
sources including spbtraining contributions which are fundamentally based in operational performance. Future
research works on ergonomics and sport may be based in a common matrix of relationships aiming to provid
physical training complement to equipment requirements.
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ABSTRACT

A soldier must be able, during his overall career, to carry out a certain number of various tasks and be
capable to fulfil his function as well on a professional aslical and physical level. In terms of physical condition
adapted physical tests and a regular follqvare extremely important. Personnel having a good physical and
mental condition are a key success factor tredchallenge for a flexible, polyvalentray in a multinational
environment.

A scientific study was launched on this matter in partnership with the ULB (University Libre de
Bruxell es), i n order to deter mi ne functi onal and
management tool .

The study is composed of a functional part and an operational part. Currently, the functional side is being
studied and a questionnaire has been initialised to analyze the specific physical requirements to each function. Thi
use of this knowhow to thescruiting standards must reduce dropout during training and gives the opportunity to
start with a scientific followup.

At a later stage the difference between functional and operational fitness, by task and by type of mission, will be
stipulated.

A critical management within the sports organisation and a scientifically based study are essential for a
successful sports policy, aimed on operationality and availability and can persuade our commanders that Physica
Training & Sports is vital for every solei.

INTRODUCTION

A soldier must be able, during his overall career, to carry out a certain number of various tasks and be
capable to fulfil his functions as well on a professional as medical and physical level. In terms of physical
condi t i onmportant @ $havevaelapted physical tests and regular falfpwPersonnel having a good
physical and mental condition are a key success factor and the challenge for a flexible, polyvalent army in a
multinational environment.

Since April 2009, a scientifistudy was launched on this matter in partnership with the ULB (Université
Li bre de Bruxelles), in order to determine function
Management Tool 6. The st udy péraiona parhCorerglyd theofdnctienal Sideisc t i
being studied and a questionnaire has been initialized to analyze the specific physical requirements to eact
function. The use of this knowhow to the recruitment standards must reduce dropout during &aihgives the
opportunity to start with a scientific followp and data base. At a later stage the difference between functional and
operational fitness will be stipulated by task and by type of mission.

A critical management within the sports orgarimatand a scientifically based study are essential for a
successful sports policy, aimed on operationality and availability and can persuade our commanders that Physica
Training & Sports is vital for every soldier.

METHODS
In a first step of the studyye will define recruitment standards and functional physical tests and in the

second step, we will define physical operational requirements. To assess the minimum functional physical level for
every job, we have created a questionnaire. When all the queaiies will be analyze, clusters will set up
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according to the physical requirements of each function. The collected data we will allow us to determine a batte
of physical tests. For the new recruits, a temporary recruitment test is implemented.

Subjeds

All the people of the Belgian Defense are concerned by this study as well as the new recruits and t
voluntaries.

Protocol

First step

The questionnaire is divided into 6 major points:

Aerobic endurance measured by a 2400 m run and a 16 km mahcindgitvithout load

Strength measured by lifting and carrying different loads

Flexibility, co-ordination, capacity of recovery and eventual specific tests.

The aerobic endurance will be evaluated with the L-&gercher test adapted on treadmill becausetdsisallows

us to measure the VO2max with a very good average and in order to all the soldiers realize tests in the se
condition.

Temporary solution

Recruitment test

To avoid a lost of time and especially to resolve problems due to defectivemerniuiests and a lack of physical
fithess of our youth, the implantation of new temporary recruitment tests was absolutely necessary.

This new test is based on a population study in one of our basic instruction centers. The results of about 200 1
recruts by entrance and at the end of their instruction were compared.

The first idea was to develop a classical 2400m
reason, we adapted the Ledgmucher test on track to a treadmill.

The LegerBoucher test: The first minute of the test is used to adapt to the treadmill and tamvakfter this, the
test starts by running on a speed of 6 km/ h. The
during the entire running testh@& test ends by a maximum speed of 14.9 km/h.

According to the works published by fABodyTal ko, we
136450 and the maxi mum score of 20/ 20 f orgtogperdentime
because the functional fitness standards mean gender and age free physical fithess and this readiness shou
maintained during the period of occupation in this specific function (Institut for Aerobics Research, Dallas, Texa
VS).
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ABSTRACT

Why di d P eBedagse hewasmlEtie time focusedtmgprint and ready to be in framhen he needed.
He knew that the others were afraid of his sprint anddael it to get in the right position at the right tirAéer
nearly two hours of skiing and 50 kilometers he still had the focuh@mold medalwhile a lot of the others
where more than satisfied just to stayhe groupFor reining Olympic champion Giorgio Di Centa it was a failure
to miss themedals and end in 4th pladgut for Finnishskier Teemu Kattilakoski in 8th placétswas a great
achievement, because it was his first-thpfinish of the season.

SPORTS AND PERSONALITY

Wh a't gi ves The fliimoalor@®mot or o i s made energytagdétHerAneo ur
sportsmen different3portsmen and women are very ofggal focusedand used to pressure aodmpetitions.

That 6s something they verSyoafttbesn ed dhincastigations thilikdhdt dtr ke e
children are learning to control their feelings andake negative influences better thatier kids. It has also

shown that childrerthrough sport can increase their tolerance for stress and are gettingstalofe on the
emotional level.

Top athletes= big ego?

Top athletes= dominant?

Top athletesare often very focused on themselves dray thave often a bigeed of attention and are sometimes
more dominant in groups than others.

FEELINGS - NERVOUS BEHAVIOR

Stress and pressure related to competiti@msbecaused byou, by media, by trainers, by family or by faN&ry

of t en idbyyeuantd el se@thleteswho are notsatisfiedeven if the people around are very impressed.
Attitude: Fight or runéHow do you attack the si twamatbi oné
get out of t hffeat teeéo@tcormehoiycair aghiedermentWh a t kind of IDeywder a
know how you are aslaader?you are as important as théhlet€s). Are you the dominarneader demanding this

and this?0r are you the talking one, talking all the time with yahbletesDo you feel tat you have a good balance

with the athleteg¢ ? Think positive - have the right picture in your heaHlow to you see yourself in the
competitions i t uati oné? Do §oposieki yeuwawvedbf do you see yc
will of coursehave an impact on the outcome of your effort.

SELF-KNOWLEDGE

Do you knowHawaryeld frd®de an analyze of yourcleasdoa ong
of what you want to achieve. Have you got a clear way how tb dee r Boé/@u know yourathleteg ? The

same questions to the trainer as for #tleletesin the previous questiomo theathletesk now eachlif ot he
you are a team, i athfetesknowrap much a& possildibduteetich athends. Thishwél help them

to understand how they reactdifferent situationsHow do y ou t rAadyou usire ydauraplads yoé ?

the training or have you already forgottenwhad u deci ded when you made your j
totalktoort o get hel p Heloimwe DiorDgywau resveelrfyébbd dy Extranely t hei
important in team sports Also important betweerathletes coachesand other involved. If somebody
misunderstandtheir role in the team, it cagestroy for the whole team.

CONCENTRATION - FOCUS

Do you have focus on whhareisnoaose to#&ranenlyavat yoadrel ggod at.drherregudt ?
will never bebetter than thev e e k elinkdobtke chainCan youfocuson the things you have been training on
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when the pressure isn wi t h spectator s, traAmer gouptesess blande
unusually Many athletesare thinking about their sport and thgirer f or mances fi24 hour ¢
unnecessargnergyand make imore difficult to reach the goalEverybody needs time to relax and think about
somethingelsscdow wel | prepared ar e y o Do yoehatedhk fegling bf@antroliing e
the situation, that you now all thifficulties and that you are ready to tackkem?Are you sire there isothing
that can surprise you in the lastmomént. you have done your preparation
canget you out of controDo you want to gesucces® r a v o i dThis is & littla lgjitédh@ samguestionsve
had before: Are you running @taying to fight?

THEWAYTOGO -PSYCHOLOGI CALBGX®OL

Find you goal, define .itAnalyze yourself, who are yol¥hat do you need to improv8het r a i absemwvadion
Have a dialogudJse a third part if necessaiyakea plan how to reach your goal

We win (not right, you exclude the possibility of losilgig pressure)
We |l ose (not right, you donét see the possibility
We CAN win, but (right, here you have all options open)

THINK POSITIVE

MAKE THI NGSINEASYEé
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ABSTRACT

In conjunction with the release of the Canadian Forces Health and FitnessyStre2698, four research teams

were constituted to develop environmspecific fithess standards for each of Navy, Army, Air Force and Special
Operations Forces. Given the Canadian legal context dealing with Human Rights and Employer Discrimination,
the cevelopment of these standards is an intricate and detailed process involving extensive task analyses in order t
select representative tasks, as well as the use of various sources of information in setting performance standard:
Such standards are develdpe a way to satisfy the criteria of a Bona Fide Occupational Requirement in a court of
law. In order to develop fitness standards which are fully representative of the common, critical and physically
demanding tasks in operations, the following gendsgissare followed: populating a project management team,

job familiarization, physical demands analysis, developing a representative subset of essential physically
demanding tasks, characterization of tasks, development and standardization of test pstédishing scientific
accuracy of test protocol, developing performance standards and evaluating any adverse impacts, implementing th:
test protocol and reviewing issues. The methods rely heavily on surveys, focus groups with military subject matter
experts as well as ifield assessment of biomechanics and physiological responses to work. The information
obtained from the task analysis is also used to develop physical fithess training programs to help ensure maxima
operational performance at all stagef the deployment cycle. This paper will detail the steps involved in this
multi-year process, drawing on examples from past and present research projects to highlight physiological,
methodological, legal and implementation dimensions of occupationessitesting in the Canadian military.

BACKGROUND

Current fitness standards in the Canadian Forces

Canadian Forces (CF) members must be physically fit to meet military operational requirements, to
perform under a wide range of geographical and envieotah conditions, to cope with the stresses of sustained
operations, and be ready to respond on short noticerder to ensure this operational readiness, fitness training
and testing are integral part of military life. In the reidhties, the CanadiaForces developed a Minimum
Physical Fitness Standard (MPFS) for all military personnel, regardless of trade classification, age or gender. Five
common military tasks were identified as ones that all personnel might be expected to perform in time of
emergncy Stevenson, Andrew, Bryant & Thomson, 1985).

This Common Military Task Fitness Evaluation consists of:

1. Sea evacuation.
Aim: Simulate casualty evacuation during a fire on board a ship.
Men and women under 35: 210 seconds
Men and women 35 and abové&:72seconds
2. Land stretcher evacuation.
Aim: Simulate a land evacuation of a casualty on a stretcher over 750m.
Men and women under 35: 900 seconds
Men and women 35 and above: 1188 seconds
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3. Low-high crawl.
Aim: Simulate conditions of seffrotection when nderenemy fire.
Men and women under 35: 140 seconds
Men and women 35 and above: 185 seconds
4. Entrenchment dig.
Aim: Simulate seHprotection by digging an entrenchment.
Men and women under 35: 510 seconds
Men and women 35 and above: 673 seconds
5. Sandbag cay.
Aim: Simulate self protection or protection of others from natural elements.
Men and women under 35: 12 sandbags in 10 minutes
Men and women 35 and above: 9 sandbags in 10 minutes

Given the logistical issues involved with administering such aaeas¢arly 100 000 CF members on a yearly
basis, the Canadian Forces Exercise Prescription
ability to successfully perform these 5 Common Military Tasks and achieve the minimal physical fitnes:
standards. The CF EXPRES evaluation is administered annually to all CF members except those subject
environment or occupatiespecific standards (e.g., those under Land Forces Command, Special Operation
Forces, Fire fighters, Search and Rescue Techsicidrhe CF EXPRES evaluation consists of 4 test items:

e A 20-metre Shuttle Run

e Handgrip dynamometer to predict muscular strength;

e Pushups to predict upper body muscular endurance; and

e Sit-ups to predict abdominal muscular endurance.

Table 1 shows #standards for males and females based on age groups for the CF EXPRES evaluation.
Though the minimal physical fitness standard which is being predicted by this test is identical for male
and females, regression equations showed that the inherentchemmieal and physiological differences between
the 2 genders yielded differeptedictivestandards. The difference in standards based on age is reflective of a
90% maximal heart rate restriction which was imposed on persons aged 35 years and abtiveeat the

Table 1 Minimal Physical Fitness Standards as predicted by the CF EXPRES Test.

Male Female
Under 35 yrs 35 yrs+ Under 35 yrs 35 yrs+
20 MSR - stage 6.0 5.0 4.0 3.0
Hand Grip 75 73 50 48
Push-ups 19 14 9 7
Sit-ups 19 17 15 12

Adapted fom www.cfpsa.com /en/psp/fitness/general_e.asp

The CF EXPRES Test is also used to assess the overall fithess level of the member in order to provid
personalized exercise prescription based on results.

Subsequent to the development of the Minimal Riayd-ithess Standards, a series of occupation and
environmenispecific tests were developed to reflect the particular physical demands of various operations. The
include specific tests for CF Divers, Firefighters, Search and Rescue Technicians aatlCp=ations Forces.
(Detailed descriptions of these standards as well as others currently under development are available at
http://lwww.cfpsa.com/en/psp/HumanPerformance/projects/index.asp)

Changes in equipment, operations and the very nature tdreaver the past 20 years have led some to
guestion the relevance and applicability of Common Military Task Fitness Evaluation and the correspondir
EXPRES test . Furthermore, recent legal rulings by the Supreme Court of Canada have yielded neesduoidelin
the development of fitness standards to ensure their scientific and legal foundations. It is for these reasons tha
conjunction with the release of the Canadian Forces Health and Physical Fithess Strategy, the Chief of Milite
Personnel manded a review of physical fithess standards in the Canadian Forces in the spring of 2008.
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Canadian legal/lhuman rights context

The landmark case of Meiorin vs the British Columbia Governmritigh Columbia (Public Service
Employee Relations Commissjov. British Columbia Government Service Employees' Uiie89] 3 S.C.R. B
yielded a series of definitions and guidelines for the acceptance of occupational fitness standards in Canade
(Supreme Court of Canada 1999). In essence the Supreme CouradhCaling in this case stated that

Ailt is not discriminatory practice to refuse
or prefer in relation to any employment if the employer establishes the practice to
be based on a BONA FIDE OCCUPATIONAL REQUIREMENFF OR) 0
The ruling went on to define a BFOR as a standard or policy put in place by an employer
1. for a purposeationally connectedto the performance of the job and in an honest and good
faith belief that it imecessaryto the fulfillment of that legithate, workrelated purpose
2. and for which it has been demonstrated that it is impossibec¢commodateindividual

employees sharing the characteristics of the claimant without impasthge hardshipupon

the employer

Subsequent to this decision, a comsenforum was held on establishing bona fide requirements for
physically demanding occupations in the fall of 2000. The proceedings of this forum yieldedbs-Step
process to developing fitness standards for physically demanding occupations basst smientific practices,
human rights legislations and court rulings (Gledhill, Bonneau & Salmon, 2001). This process has been applied to
the development of standards for several physically demanding occupations including the military, firefighters,
police officers and corrections officers.

Surveys, focus groups with subject matter experts as well-Bisldnassessment of biomechanics and
physiological responses to work are employed in order to establish the necessity and the rational connection
criteria set forth in the 1999 rulingdPleasesee section below on Fitness Standard Development Process for a more
detailed description of methods)

Current Research and Development Mandate
Health and Fitness Strategy

In April 2008, the Chief of Defence Staféleased the Canadian Forces Health and Physical Fitness
Strategy (Canadian Forces, 2008). In addition to lines of operation addressing healthy nutrition, maintaining a
healthy weight and an addictidree lifestyle, one of the main objectives of thiawdgy is to increase the level of
physical fitness of Canadian Forces Personnel. To this end, four research teams were assembled to address t
specific needs of each of the Navy, Army, Air Force and Special Operations Forces. Though the research team:
are focused on identifying the physical demands of each environment and establishing fitness standards, the
overarching goal transcends well beyond fithess testing, to the promotion of a culture of health and physical fithess
in the Canadian Forces exemid by a lifelong lifestyle commitment by all personnel (Canadian Forces, 2008).

Fitness Standard Development Process
Phase 1: Jofamiliarization

This first phase of research aims to essentially understand the nature of the job and identify ¢hé physi
demands associated with its successful performaite information gathered in this step will provide critical
information on essential tasks required for safe and efficient completion of job duties (Taylor & Groeller, 2003).
Particular emphasis [daced on recording tasks which are common (could conceivably be required of all personnel
regardless of occupation, rank or position) and critical (where a failure to complete these tasks could result in
injury to oneself, a colleague or the public osignificant loss or damage to crown property).

Firstly a Project Management Team is populated, consisting of key stakeholders and subject management
experts. This can include senior incumbents, representatives from personnel management, legahsablitsairs,
advisors and others as needed. The main duties of the Project Management Team are establish the foundations f
the project define common, critical tasks and assist in steering the project through the various phases. Job
familiarization then invdves interviews, focus groups, surveys, and reviews of literature (including available
training, operations and specifications manuals) in order to identify the demands associated with the occupation or
environment. Oriented by the information gatherethanjob familiarisation step, the physical demands analysis
involves site visits and job shadowing to quantify the requirements of the job. Wherever possible, precise weights,
distances, heights and frequencies are measured and recorded in ordetate Bsulisequent selection steps.
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Phase 2: Quantification of physical demands

The primary output of Phase 1 is a database containing detailed descriptions of as many as several hunt
tasks,suchas | i fting 30 kg from filngorf oro 19M@onu lacher pHenicg m
fiwalking at a pace of 3km/hour for 9 hoars Phase 2 relies in | arge part
to distil this list to a manageable subset of tasks which are judged to be physicallyditggnaritical and
common. ltis vital in this phase to obtain approval of the Project Management Team and of the most senior lev
of leadership, particularly when determining whether specific tasks are truly common (could be expected of :
personnel n the group regardless of occupation, rank or position). Once a subset of approxiriiely 5
representative tasks are identified, their precise demands as well as the physiological responses they elicit
measured on a large, stratified sample of incemdd Measurements can include heart rate responses, metabolic
demands and specific biomechanical analyses.

Phase 3: Test and standard development

At the end of Phase 2, the subset of tasks is refined, reduced if similar demands are found betveen te
and quantified in terms of physical demands. Phase 3 involves taking these tasks and designing a represent
test battery. More specifically, the Project Management Team helps to determine whether the fithess test desig
will included task simulabns (such as the Common Military Task Fitness Evaluation) fithess components as
predictors (such as the CF EXPRES) or a hybrid test containing elements of both approaches. Though t
simulation tests are often better accepted by incumbents and coms@hdes is a clear link between the job and
the test) they tend to be more logistically complex and resonieesive to administer. Once a test battery is
developed, it is important to establish its accuracy in measuring the element or task of iftaiess usually
done by comparing the heart rate response, metabolic demands, rate of perceived exertion and time to comple
(where applicable) of the simulated test battery to actual field measurements. Performance standards are devels
using avariety of converging methods. Firstly Subject Matter Experts view videos of the tasks being performed
various speeds (usually at increments of 0.5 standard deviations from the mean) and are asked to rate whether
video clip is being performed ahacceptable and safe pace. To further validate the ratings of the experts, nature
breaks are sought in the distribution of performance scores.

Once a standard is set, it is important that adverse impacts on subgroups are avoided or mitigat
Concreely this means that the passing rate of anygobp (e.g., persons of a certain height, females, members of
certain ethnic or racial groups) can be no less than 4/5 the pass rate of the overall group of incumbents tested
Department of Labor 1971).oFexample, if the overall pass rate of incumbents pilot tested on the new standard i
82%, the pass rate of any single gumbup can be no less than 65.6%. In the event that any subgroup is found to b
negatively affected by the test, accommodationdi¢otést or the actual task are explored in order mitigate these
effects. The final step involves implementing the test (often as a training objective for a set period of time) a
addressing any issues that arise. These issues can include acceptancenerits and commanders, the
mobilization of resources needed for testing, issues related to predictive errors in fithess component tes
associated programs and remedial measures, policy/career implications for those who do not attain the stan
(both incumbents and applicants), standards and quality control in the administration of thpartisildrly in
multi-centre organizationssuch as the Canadian Forces) and the establishment of feedback loops to ensu
continued relevance and validity of ttest.

CONCLUSIONS

For the Canadian Forces, basing fithess standards and programs on specific common, critical a
physically demanding tasks not oréypsureoperational readiness of our personnel but it also helps to safeguard
their legal human rights Since the fitness test is a clear reflection of actual job demands, incumbents understar
the relevance of the standard to which they are being held and are in a position to easily relate it to th
occupational reality. It is important to mention heser that this process tends to be extremely resdoteesive
for the employer, with one test sometimes taking as long@ayears and several hundred thousand dollars to
develop. Itis the belief of the Canadian Forces however that this investmatitugorthwhile when the payoff is
the confidence that the right person is being placed in operations at the right time.
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ABSTRACT

The goal of sport scientists is to change the life style of subjects such as the predisposition of better work
performance and quality oifé. During last two decades it was many times declared that the subjects with higher
physical fitness are able to work longer time and that the probability of significant mistakes is lower then in
subjects with the lower level. Physical fithess is noy @performance oriented criterion but it is more interpreted
as the predisposition of the subj ec tdstérmitedlaylatebel 06t at
actual functional fitness thus the preserving of functional fitness beconmesua of high interest.

Functional fitness is defined as having physical capacity to perform normal everyday activities of daily
living safely and independently without undue fatigue and without the decline of physical and/or work
performance.

The primary goal is to be able to accurately monitor the functional fithess of a wide range of abilities in the
army so that evolving weakness might be identified and treated before resulting in impairment leading to
limitations in functional behavior.

For this mrpose testing basic physical performance, specialized performance and testing natural motor
skills are used.

Key words: physical fitness, healttelated fitness, performangelated fithess, work performance, testing

THE POSSIBILITIES OF PHYSICAL FITNES S ASSESSMENT

The goal of sport scientists is to change the life style of subjects like a predisposition of better work performance
and quality of life. During two last decades has been many times declared that the subjects with higher physical
fithess areable to work longer time and that the probability of significant mistakes is lower then in subjects with
the lower level. The physical fithess is not only performance oriented criterion but more interpreted like a
predi sposition of Thi ptysicalcabildyss stoagy|ptediermmedaby a level of actual
functional fitness thus preserving functional fithess becomes an issue of high interest.

In order to maintain certain functional fithess status, attention to physical activity levete of the
easiest ways to offset physical dependency or postpone impairment. The beneficial effects of physical activity on
various functional fitness components such as aerobic endurance, muscular strength, velocity, flexibility and
balance, joint mabty and appropriate body weight in older adults have been well established (Shephard, 1994).
The ability to measure those components is needed for an early detection of potential decline, which is crucial for
planning effective and successful preventpregrams. Accurate assessment of initial functional status is also
important for predicting risk factors for functional dependence, institutional discharge planning, or documenting
and evaluating those preventive strategies.

Functional fitness is definedsdaving a physical capacity to perform normal everyday activities of daily
living safely and independently without undue fatigue and without the decline of physical and/or work
performance. There are other factors that play an important role such ds dtatds (number of chronic
conditions), cognitive functioning, sensomotoric functioning, motor control, or environment. As illustrated in
Figure 1, the combination of all those factors determines the general ability to function independently. However,
this study is restricted to only one factofunctional fithess with a special attention targeted on measurement
issues.
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Figure 1 Diagram illustrating the focus of this stutiyiow functional fithess contributes
to the quality of life (CI C6 represets individual functional fithess components)
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Based on the previous text much of the usualrafzged decline in functional fitness is preventable and
even reversible through proper attention to physical activity. Until tigcdrowever, most instruments to evaluate
physical functioning were developed either for 1ti@ined individuals or for specific sport events. Instruments
appropriate for frail individuals are too easy and not sufficiently challenging to evaluate fitnesmy,
instruments for notrained individuals are usually too demanding hence unsafe and inappropriate for the majorit
of the army population. The primary goal is to be able to accurately monitor the functional fithess of a wide ran
of abilities in amy so that evolving weakness might be identified and treated before resulting in impairmen
leading to limitations in functiondehavior

The physical and psychical load of soldiers fulfilling various tasks escalating by high intensity, risk,
variability and duration are very demanding to their physical, psychical and social personality features. TF
successful mastering of demanding situations of military activities anticipates the development of subjecti
assumptions, which may interindividually andtraindividually considerably vary. But the result must be an
adequate servicepersonbés professional preparednes
working capacity. The professional readiness consists of three integral pailtsary-professional, psychical and
physical readiness (Kubalek, 1993).

Figure2 Physical readinessa part of the servicepersonods p

Military - professionz Psychical readines: Physical
readiness readiness

The service personnel és physical r eadi nfanstionali s
closely interconnected servicepersonods pfalfil smotori| a
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demanding professional tasks and adequate action in psychosomatic and motoric situations of service and comb:s
activities.

The effetivity of the physical preparation and the current performance is determined by testing. The
testing of the service personnel 6s physical perfor
evaluation of fulfilling the aims and tasks ratly of the physical training, but the military training also. Motoric
tests used for that purpose are divided into two categories. Basic tests survey general ability for service in the
armed forces and special tests survey the level of skills needetiefagiten military specialization. Every
serviceperson should be tested in each category at least once in a year.

Besides the basic and special tests we must not forget testing before the entry to the armed forces. This i
in some sense even more impottdrecause it cdeterminates on the quality of the personnel the armed forces
will have. At present it is one of the critical points, with the setting and before all demanding the fulfilling of
performance requirements and the interpretation of theiplénof equal chances for women and men in the armed
forces.

On one side the modern society makes life easier with regard to the physical effort, on the other side
actually this |l eads to the general d e stieneeaissable to five p o p |
reasons for the training process and how to control its results on one side, but on the other side this process i
affected by incompetent interventions of the personnel clerks for example, chailifiity the criteria to enter
the armed forces. Together with the lawyers there are even efforts to affect the performance level by the service
personnel alone to run down the requirements. Or even tolerance of physically inefficient servicepersons. That all
in the interest of preseing the number of servicepersons or to receive new ones. The specific interest of one
influential group is so superordinated to the general interest of the armed forces as such.  Without regard to the
fact that armed forces in required numbers but forsial inefficiency and ill health unreliable cannot guarantee
their country the purpose of their maintenance.

On the entry to the armed forces and the decline of the population performance

Problems on the performance requirements for applicants fosettvice in the armed forces are i. a.
discussed. The already mentioned continuing decline of the population performance raises problems where to ge
not only physically, but also locomotive capable personnel. Considering the deficiency of those pémsonnel
connection with the declining interest in military career only one solution for the armed forces actually appears
during the recruitment to apply the health aspect above all. To create such a system of physical training within the
armed forces whictenables to reach with healthy, but still inefficient individuals the necessary quality using
attractive methods by steps. Not in a general scale, but according to clearly defined rules and requirements ir
connection with the o Theie s aqother svay fobtlse arsnpddarcesfas to regpectsthiatt i
the civilian environment is not able to prepare a serviceperson.

On the setting of testing sets and testing criteria

Here we encounter similar problems as during the recruitment. Infthré tefimplement the criteria not
only a change of the performance limits, but also the composition of testing sets and the evaluation occurs with the
aim to reach better overall results. Another disfavourable moment is that the time of testing isrkaowanice
and this in connection with the lower requirements in practice implies that the training starts shortly before the
particular test. Nevertheless it is known that also trained persons,gfaaicingmovement activities come after
some time tahe level of those who do no sport (Cureiovarren, 1990). Testing physical performance is not
purposeless. Its importance lies at least in two levels. In the first, the performances level the adaptation to
movement load, increasing of physical condit@md thus creating prerequisites for good working efficiency
accounts. In the other one, the health, the contribution of aerobic efficiency (as the most important aspect of
physical efficiency) for prevention of diseases connected with lack of movemaiiiescis mentioned. But the
results of the last years show that the aerobic efficiensenfice personnaleclines. One of the reasons is the
way of evaluation and at the endurance capabilities the change of norms so that they do not support the
devebpment of aerobic effectivity (Bunc, 1994). In some cases the unassuming and benevolent attitude of
commanders taervice personneahot fulfilling the requirements of physical effectivity in a long term or not
attending the tests at all contributes to thi® very good situation. On the other side beyond considerably
worsened conditions there is a great space for the work of gym instructors.

On women in armed forces

Imbalanced views also exist on the question of equal chances of both sexes in thimamsed houghts
on the legal claim for equal working chances run at fulfilling combat tasks to the possible impeachment of the
ability of women to withstand such an employment mentally, but above all physically. Documented, doubtless
scientific works exis i some of them originate from also our faculty of the Charles University, which
overwhelmingly document the difference in capabilities and possibilities of men and women. There are anatomic,
physiologic and other differences, which no physical traingmaves without the risk of harming the woman

164 Proceedings Book



CISM International SymposiuiinPrague, September 2009

organism. The morphological and functional differences between men and women that cause the differe
performance are the basic obstacle why women cannot on general level adequate practise some militasy vocati
The physical performance of women is about one quc:
for maximum strength and strength components are in many cases inevitable success presumptions in mili
activities. The development of musaulstrength seems to be the basic component of physical readiness in mos
military professions as well as in sport (Kraemer et al., 2001). This visual angle is supported both by Americ:
armed forces statistics (Knapik, 2001), and British armed forcesrt®#n2002), illustrating that the bodily injury
frequency caused by training doubles at women. The sports science respects those facts in the whole sports hi
not only by separating men and women races, often by different composition of sportsaadethts evaluation,

but also by differences in medical controls et al. | think that also the sports science and physical culture in gene
should effectively lobby against unwise standpoints covered under the-mivldded idea of abolishing
discrimination It is not meant how to make the recruitment of women difficult or to prevent them to fulfil
themselves professionally. The physical readiness of women, even though different from the readiness of n
predestinates them to physically less demandingipositThere are many of them in the armed forces. At the
same time this does not mean that there are posit
yes, but not discriminating to the armed forces.

RESUME

The armed forces are changingntnually and still more sophisticated equipment steers for strict specialization.
Different requests are the reason that besides basic tests various special tests must exist and probably also ve
tests for recruitment. Testing of the physical perfamoe must be a natural part of all trainings, because its results
enable to predict the future performance, to indicate weak points, measure the improvement, enable to evaluate
training program success and above all motivate for further traininghBgadal of the physical training can not
only be thefulfillment of military test standards. The servicepersons should in a possible greatest extent plac
regular moving activities into their lifestyle. With regard to the above mentioned it is necessatgshthe
obligatory movement activities to offer the servicepersons a wide scale of other possible activities respecting th
interests.  Evidence exists that after a challenging, above all strength training, the organism much quicl
recoveries by aebic activities with low load than by passive rest (Corder, 1998). The sports science is an effectiv
help in nearly all mentioned problems. It allows finding useful methods of transfer of its chosen results also in
the wuseful s e r v g applicatioast Isthonk that evénsthe tCISE iamna worldwide very influential
organization associating army sportsmen often with the highest sporting level could some of its outputs orient
this direction. It would gain an effective argument in situatigith which the countries of the whole world from
time to time solve (see the present financial crisis) to support military sports personnel also in difficult times. Tt
armed forces should be interested in keeping top sports personnel in their stristubesause in their existence
and performance level they see a significant effect other than only a pglitigelgandistic one.
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MANAGEMENT THEORIES
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ABSTRACT

This contribution is focused on findings arose from modern management theories in particular managerial
functions as well as on analyzing of extent of its application within sport field and armed forces. It considers five
managerial function$ plannng, organizing, staffing, leading and controllindgpy H. Koontz and H. Weihrich
(1993) as a fundamental perspective.

Within planning as a managerial function it deals with planning process strategy for organization by
Ansoff (1984), Porter (1980) drHamel (1994) and demonstrates opportunities which strategic planning affords to
sport institutions. Organizing as a managerial function describes modern trends in organizing and creating of
organizational structures by P.F.Drucker (1973); author ofgh&ribution points out problems occurring unless it
is not respected in sport fields. Staffing works on manpower planning and is based on evaluation of capacity
demand required for works in process and works considered in the future. Author is analiilegess of non
profit organizations in the field of sport. Leading as a managerial function is aimed at analysis of motivation
theories; theories of understanding of motivation reasons (Maslow, Herzberg, Alderfer, McClelland), theories of
course of the movation process (Vroom, Porter, Lawler, Adams, Skinner), and theories of specific purpose.

Within this function, author later analyzes implementation of leadership theories. Within controlling as a
managerial function analyzes findings that bring effectiontrol activities in global attitude and especially in the
field of sport and other fields of ngagroducing sphere.

Keywords: managerial functions, strategic planning, organizing, staffing, leading, controlling

THE EVALUATION OF MANAGERIAL FUNCTIONS

In my contribution | would like to focus on managerial functions, its progress in modern management
school theories and point out current implementation in the field of sports in the Czech Republic.

The basic theme of managerial work is content andcejuinof managerial activities (functions).
Managerial functions are performed by any leading worker whether he/she is leading manufacturing concern, sport
organization or military unit and formation. Theoretical works in the present modern managemeptitsered
and are pursuing managerial functions classification and content. These theories resulting especially from
manufacturing organization case studies do have so stable theoretical content that it can be and is implemented i
norrmanufacturing orgamations.

Classification of managerial functions has proved necessary for arrangement of organization management
findings. It is true, that individual authors have classified different number of managing functions and the curiosity
is up to 19 manageriélinctions by American author J. B. Miner, but the most popular is classification by Harold
Koontz and Heinz Weihrich. They have defined 5 managerial functions:

- Planning,

- Organizing,
- Staffing,

- Leading,

- Controlling.

In the followrup explanation | wi concentrate on above classification of managerial functions and its
impact and differentiation in present modern management theories. These functions are also termed as sequenti
managerial functions, since they are implemented step by step in legigence (Diagram 1).

Every sequential function is permeated with running functions such as communication, eeeisiog,
implementation, which is not going to be a subject of my contribution.
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Planning

This managerial function has been primadéveloped alongside formation of entrepreneurial strategy and
its school of thought shall be implemented both in sport organizations and military units and formation. Preferen
of strategic planning is given by motivation of uncertainty and risk remludti the longierm development in
concrete organization. The ground is formed by:

-H. l gor Ansoff (1990) Al mplanting strategic manag
-Mi chael E. Porter (1980) ACompetitive Strategyi,
-Gary Hamel (1994) ACompeting for the Futureh

Atpresent , a synthesis made by the Czech authors
management literature dividing the strategy defining process into 7 phases:
a) Statement of mission
Statement of the main mission and philosophy of tigarization.
b) Analysis of initial state, particularly strengths and weaknesses of the organization
Analyzing not only in entrepreneurial environment but elsewhere it is desirable. It analyzes, first and foremo:s
comparison with potential competiti@md procedures for further projection activities.
c) Analysis of potential development resources and creation of specific strengths of the organization includir
analysis of use of resources efficiency
The point is an originative interconnection oksiyths and weaknesses analysis with resource conditions leading
to creation of strong position of the organization in the intended term.
d) Statement of objectives for speculated strategy

Diagram 11 System conception of management

Objectives of input requirements Inputs
1. Employees 5. Governments
2. Consumers 6. Organizations
3. Suppliers 7. Other
4. Shareholders
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Framewor k of objectives is the 1issue of the or
parameters for each objective (content, way of achievement or analyzing, term, connection to framework of
planningetc.). It is recommended, ideally, to set relatively small number of objectiv@sddcording to the
organizationb6s type of activity.

e) Statement of scripts and selection of an appropriate strategy
Chosen script predefines detailed elaboration eriegal selected strategy as well as elaboration of partial
strategies for separate autonomous components of organization or fields of activity.
f) Analysis of selected strategy suitableness
Organization must be prepared for the changing conditionporamities, threatens in the follewp
implementation process
g) Strategy implementation
This phase comprises also revaluation of stsategl possibly previous phasésm stating an experience
in strategic planning in implementation to activitsformed by sport organizations.
Strategic planning enables the sport organizations:
- To analyze a way how to build a sport organization,
- To specify the most important target groups, i.e. groups of persons which primarily assist in objectives
meeting,
- To state shotterm, mediurderm and longerm objectives,
- To define way how to meet the objectives.
| proposed content of sport organizationds strat
mention, that the strategic planning in tBeech sport environment is most often implemented on the basis of
business organizations, where the creation of entrepreneurial strategy seems to be a necessity.
There are already elaborated some means and tools of planning for the field ,afssp8WOT analysis
for sport events planning.

Organizing

Organizing and organizational structures are, by P.F. Drucker (2001), the oldest management function.

Modern management trends put the accent chiefly on:

- Simplicity and flexibility of or@nizing methods and types,

- Independent conduct of organizational components,

- Using of integrated procedural management reengineering approaches chiefly with the assistance of
information technologies.

- Reduction of organizational types which only arraagiecision making or works for other units,

- Analyzing of staff units slenderness and assignments with appropriate workers in professional and qualifying
way,

- Increasing of linear leaders” value and reputation, who are performing prestigious activities,

- Linking of organizing methods and types with motivation systems of participation in shown good/bad results,

- Replacement of rigid rules, regulations and organizational types with development of direct and informal
communication,

- Using of informal structtes and developing of screen cooperation.
These trends are described in works by P. F. Druc
G. S. Gardiner (1996)i Meeging sthte ch@llenyes uandy Oppdrauniteesy & the New
CorporateA g e i, F. J. Guillart, J. N. Ke | |iyRef(arhi®g9Carporat@ T r a n
Directi on, Restructuring the Company, Revitalizir
AThe Web of I nclusion: A Newrfgrohizaecomse .for Bui

Trends above are relevant for all managing areas in organization including sport and armed forces and
following of these trends results in more effective use of resources and more precise outputs.

There are evident defects in sports oigeng, which create a basis for ineffective drawing from funds,
imprecise financial documentation, wrong division of power of decision resulting in doubling of performed
functions or, on the contrary, to absence of some. Within big sport organizateopsoislematic wrong choice of
managing range and number of chosen managing levels, which affect an effective business in relation to
communication and incurred costs.
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Selection, assignment and assessment of workmates (staffing)

This managerial furtion lies in ability to ensure an appropriate selection of good andf#atindul
workmates, their assignments according to specialization, fair assessment and further professional developmer
is intentionally said as workmates cooperation among pemnel - modern management is interested in
originative and loyal approach than in simple recruitment of workers.

Modern management | ays a great emphasis on per
management 0 as a $gparbhaotua fiipelrd ool pmasialge ment 0.
other managerial functions in their theories (in particular planning and leading) and this area often becom
autonomous.

Selection and assignment of workers work on manpower planningsdrabed on analysis of capacity
requirements for works in process or works considered in the future.

Uniqueness is occurring in the field of sport chiefly in 4poofit organizations which cooperate with
volunteers. We can hardly monitor their occupadil qualifications for selection, but it is rather oriented on time
and location, in particular for sport events.

Leading

Modern management gives a great amount of findings, opinions, experience, methods and approaches |
to achieve an active andayd i ty participation of workers in mee:
These methods and approaches are focused on workers, who lead bigger teams, to control the whole spectru
approaches necessary for personnel managing with a diffeeedt of authoritative and autonomous decision
making. In historical connection, these approaches result from theories X and Y originated in the 1950s dealt
work AThe Human Side of Enterprisef (1989) éaryand.
R.B. Robinson is a followp to it and deals with transition from autocratic to liberal managing, possibly to full
|l i berty of participation in organizationds activit

This managerial function pays high attention to personnel motivation. Maglragement distinguishes three
types of motivation:

a) Theories of understanding of motivation reasons
The most popular theories are:

-Masl owés AHierarchy of needs theoryin focuses on
These futions use sociological economic analysis designed to particular needs measure.
-Herzbergbés fATwo factors theoryo was originated ir
popular motivation theory. The first group of factors cosgsimotivators and the second hygienic factors. Present
management deals with determination of economically adequate limits by static testing to ensure that hygiel
factors do not have dissatisfactory influence. Another research orientates on intehsitp@omic benefit of each
motivation factor in comparison with cost s, el ici
Efficient and to be Humanf).

-Al derferEs AERG theoryo has a si mil aeshumanntheeripstiritoo n
three hierarchical groups:

e Provision of existence,

e Provision of social relations with working environment,

e Provision of personal or vocational and qualifications growth.

-McCl ell andbés fAineed f or sasorctleee tevela of hiérazchially santéd motiatioms. y
It is based on:

¢ Need for affiliation

¢ Need for power,

¢ Need for achievement.

b) Theories of course of the motivation process

These theories focus on elicitation, duration, regulation, pregameatd termination of motivation action.
It involves:
-Vroomds fAexpectancy theoryo pays attention to est
-Porterdés and Lawlerbés fAextended exp escekpaated ynotivaton e |
reward is decisive for the strength of motivation efforts in comparison with anticipated efforts and risks o
achievement (Managerial Attitudes and Performance),
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-Adamsds Afequity theoryo dealrsedtathe dmployeevinacomparisowwith h
other employees,

-Skinnerd6s Areinforcement theoryo considers that pr
influence human reaction to similar situations in presence. Skinner defines foulgpossilvation method$

positive motivation, negative motivation, activity strangling and negative punishment.

c) Theories of specific propose
This group of motivation method assigns specific attitudes suitable for managerial applications to the above
mentioned groups. They are as follows:
- Empl oyeebs participation in decision making; t hi s
occurred problems and a way of participation choice,
- Ma n a g e rmotwatian evhich deals with particpion in achieved output, need for passing the risks of hard
and responsible activities.
- Other motivation attitudes; comprising motivation programs to raise quality of working life or involvement of
employees to internal business activities.

All theoriesmentioned above hold an important position for sport practice. However, | would say that sport
organizations in the Czech environment do not intentionally and continuously deal with motivation and motivators.
Details show results of research aimed atgarsl matters in sport organizations in Prague, which was carried out
by Sport Management Department in the years ZWIPR. We can also say that using of motivation methods
requires ability of creative thought and knowledge of managing psychology. ®éspireat importance, some
managers welcome rather simple practical adyicd.od 8| ek, 2000)

Literature of modern management differentiates between general functional managing of personnel and
different version of leadership forms. Differentiation occurs also at carrier of both famasagers in the first
case and creativenanagers or leaders in the second case. Creative managing confesses a great expansion ir
modern management theories. There are various classifications of present attitudes towards leadership, which ar
divided into three groups in conception of modern rganzent:

a) Characteristic features of leader
At present, these theories are based on opinion that some of the characteristic features of leader are rathe
congenital (energy, partial intelligence, assertiveness and behaviour), but either must hecatinigqleveloped
or can be fully developed.
The present manageri al l'iterature analysis carriec
are usually typical following abilities:
- understandi ng o,fto understdnanehtare their motivatots and how it changes in time and
according to situation,
- gaining of waqtokreat® i elbesent teamyoadedple and to know how to motivate them in order
to inspiration and creation of an environment which evokes posésmnse to objectives and full willingness
to meet them,
- responsible and effective leadirig meet the objectives includirtigeir active participation,
- meeting the motivation needscluding a great portion of moral impulses (sense of pride on partmipati
sense of selfealization etc.) (Ghiselli, 1971)

b) Theory obehavioeader 6s
There are three basic types of creative leadership in managerial literature of modern maniagemoenatic
style, democratic style, free style. Later works dealflyhigith democratic and free styles 0 cal | ed @A Sy
(Likert 1976). Likertds theory of four systems worKk
and says that creative leaders use:
T Exploitive-authoritative style,
T Benevolertauthoritative style,
T Consultative style,
T Participative style.
Other theories do in later years point trends toward significant independence of decision making power of led
employees or groups. However, it is counterbalance with responsibility accordingd tof rgerformed
activities and employees initiative. I't i s 1import
changed according to situation even for the same team.
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In conclusion | would like to emphasize that managing by a leadsr it mean a loss of discipline and control
of formal or informal built team. However, it rather results from environment and spirit of leadership and thus it i
conscious, created without use of violence and cleared of the carrot and stick philosoptonograph
AUnderstanding Motivationo (1990) by John Adair i

c) Theories of state conditions of | eaderds succe:!
There are three theories:

- Leadership continuum theoryecommending differentiation of behavioand leadership according to the
situation and conditions (Tannenbaum, Schmidt)

- Leadership effectiveness theomecommending open style of creative leadership according to situation
parameters (Fiedler)

- Path-goal theoryrecommending division of objectivastd wellarranged and manageable substeps. (House)

Classical recommendations are shown in opinions by managerial celebrities in their autobiographic and reason

books. In the sport area these theories are use rather intuitively than it would be ifwalegdlar training of

sport leaders.

Controlling

Controlling is the last sequential managerial function. This function analyzes differences between prese
state and planned objectives of organization, and how to work with them in implemeotddiading process.
Modern management classifies control process by:

- content,
- management level,
- implementation concept.

Control methods and practices are used according to classified control process. Modern management d
with recommendations foreffet i ve controlling (Vod8l ek 2000). We |
- to plan and organize contrptocedure in accordance with evaluated managerial process content,

- to pay attention teconomy of control process

- to pay attention to the right tinmg of control and notice significant differences about planned intentions,

- to ensure adequatentrol quality,

- to respectlifferences resulting from organizational parameteo$ controlled groups,

- to work on declaration of power and responsibility eépeindence factor and function of controlled employees
and teams,

- ideally, to use simple control procedurefut it can not be at the expense of reliability and profundity of
control results,

- to suggespracticable and economical remedial action

Contmwol specifics in business organizations and citizens associations in the field of sport appear in:

1) choice of critical points and standards of control
it is primarily grounded on meeting the objectives and programs serving as control points, further o
economics standardscosts, revenues, capital.

2) time shift of budget according to accounting period and budget by sport season serving as a base for deci
making.

Managerial activities in the field of sport work both on general activity q@naed content and are
specific according to sport aspects. The high eff
in mutual harmony of these aspects. For that reasons, there was founded a field of study Management of Phy:s
Eduation and Sport at the UK FTVS in 1996. It was the first in the Czech Republic engaging in spor
organizations management.

REFERENCES

1. L 8 s | avMandgemeri a marketing sporferaha : Olympia, 2009. 176 s.

2. Drucker, P.FManagement Challenges for 21st CentiNgw York : Harper Collins, 1999.

3. Koontz, H., Weihrich, HManagementSingapure : McGraw Hill, , 1988. 659 s.

4. Vod8| ek d8LkovNjgm a@.e ment . Teorie a prdawae Prahaf or
Management Press, 2001. 314s.

Proceedings book 173



CISM International SymposiuiinPrague, September 2009

174 Proceedings Book



CISM International SymposiuiinPrague, September 2009

Prof. Gary Armstrong, PhD (GBR)

ACADEMIC FORMATION

1983 BSc - History/Anthropology, University College London.
1996 PhD - University College London.

WORK EXPERIENCE

School of Sport and Education, Brunel University, West London, UK;

CURRENT FUNCTION

Reader - Sociology of sport at School of Sport and Education, Brunel University,
West London, UK.

Proceedings book 175



CISM International SymposiuiinPrague, September 2009

SCIENCE VERSUS THE CRAZY GANG: SYSTEMS AND CHARISMA
IN FOOTBALL MANAGEMENT

Prof. Gary Amstrong, PhD*

'School of Sport and Education, Brunel University, West London, England

ABSTRACT

Protagonists in football management are forever seeking a competitive advantage overteppbien
search takes onboard both secigtural and scientific approaches designed to motivate players to perform to the
best of their abilities.Such a belief system is pertinent to the militaoydiers need to be motivated to do their
tasks, the regmsibility for achieving this lies with the officers. What is considered effective changes over the
years as new thinking comes along and gurus are proclaimed. What remains a constant in the case of both footba
and combat is the need to finish as theorg; the search for successful playing systems thus neverTdrads.
appointment of Egil Olsen as coach of the Norwegian national football team in 1990 coincided with the rapid
professionalization of football in NorwayHis success (primarily at youth lelvfootball) was largely based on
what were perceived to be 'scientific' training methods combined with match analysis he developed with colleagues
at the Norwegian University of Sport and Physical Education. Although notorious in the eyes of foreigriaeriti
its defensiveand'longal | ' tactics, the success achieved by t he
stylebd of pl @lys evias i nnwendsed.di d not go unnmnolP9 beed o |
was appointed managef the English Premier League team Wimbledon FC, a club that had enjoyed a phenomenal
rise in status over the previous 20 years, premised largely on its irreverent stance towards pomposity and the
prevailing ideas of rationality in the English game. The&verence saw them celebrate their notoriety with the
nomencl ature of 6The Crazy Gangb. Uat eimes A pnightmare tb n a |
manage. This presentation examines how 6Hedwithée po:
cultural and mythological preconditions of an English football club. There could only be one winner.

SYSTEMS AND CHARISMA IN FOOTBALL MANAGEMENT

The worl dbés military spends most of i tagesofivane pr
Such a scenario might present problems. How do training regimes remain lively both for those who have to lead
and those who have to execute them? How do those tasked with delivering the training inspire the personnel in
their command to do vat they are told despite the possibility that they have ideas they think superior to that they
are instructed to do? Furthermore, how can military personnel be trained for conflict when no two such
engagements will be the same? Such questions are algmabfgpto the world of elitéevel football. What follows
examines a Londehased football club by the name of Wimbledon FC that, having worked its way up from
obscurity to the English Premier League (EPL) in the 1980s, was eventually relegated in 2000 aftimonious
season. The players were in revolt against a fordetgn coach whose winning credo, which had worked so well
with the Norwegian national si de, did not 6fito wi
that a footballclub is akin to a Platoon led by a Commanding Officer. The latter is tasked to lead, the former are
required to follow orders. Footballers however cannot be coartialled for insubordination, and the coaches
employed to instruct them exist in a structe whi ch i s negotiable not proscr
hierarchy and ownership. That said, the story has resonance for the military.

The personality at the centre of this analysis is a Norwegian soccer coach by the name of Egil @sen, bet

known by his nickname, Drill o, a description that

career during which he was renowned for running at opponents while closely controlling the ball. His abilities won
him 16 Norwegiancapgnd t he position as Norwayo6s national tea
Cup finals in 1994 and 1998. I n taking the manager 0

such a status in English football. His appointmearhe at a time when those who could boast of inventing the
game realised lessons could be learned from the foreigners they had once taught. By contrast, the Norwegian
were always very keen on football as played in Britain. In the early years of foastbddirvay, clubs sought
wisdom from Scottish and English coaches. FC Brann of Bergen had Scottish coaches throughout their formative

176 Proceedings Book



CISM International SymposiuiinPrague, September 2009

years (1908L915). A few Norwegian clubs were actually founded by British engineers working on industrial sites,
Some of themen who founded the clubs also appeared as coaches. The Norwegians were always open to r
footballing ideas and coaches from Scandinavia are evident throughout the history of the Norwegian game. T
same could not be said for Englahdnd Scotland until the last 15 years or so. As | write, only 19 of the 44
managers in Englanddés top two divisions are Engl:
clubs, along with the manager of the English national team, were trained in other sountrie

The Wimbledon job was never one sought after by the top talent in football management. From it
Lebaneséorn Chairman down to its ancillary staff, since the early 1980s the club had enjoyed a reputation as t
home of the carnivalesque and celebrateét ni ckname of 6t he Crazy Gangé
changes in playing personnel. A spirit of misrule survived over the years celebrated most obviously via initiatic
ceremonies for new recruits. The players and officials loved bloodyingoteeaf the bigger entities. Sometimes
this pursuit was more than metaphorical. The Crazy Gang of the late 1980s contained players who, by virtue
their physicality, took it upon themselves to intimidate opponérafien in the tunnel before the gameths
teams prepared to enter the pitch together. Some assumed the right to dictaterntmtesatnaining warrup
routines, a habit which provoked internal brawls. Not renowned for being graceful in victory, the personnel th:
constituted the Crazy Gangjeyed many boorish antics; members of the public did not enjoy sharing hotels with
the team. This attitude was the strong point of the club, through its managers and chairman Wimbledon proy
capable of recruiting stroaginded players some of whom haaputations earned elsewhere in the game that had
prevented them being signed by other clubs. The club selected from within its ranks or purchased players who w
strong in character and comfortable in the company of the irreverent and at times thesrddidse attributes
combined to produce a Ospirité that was di fficult
prospective players to join this club. Wimbledon paid the lowest wages in the league and had stadium facilities tl
werebasi c by anyonebds standards.

In part, the attraction was playing for managers who were different to thef-the-mill figures in the
English game at the time and who enjoyed a reputation for both having fun with the players and allowing tt
players a dgree of initiative. Such managers tended to be strong characters best described perhaps as intuitive 1
who ran things their way and did not invite democracy or debate. There were, notably under Dave Bassett (19
1987) and Joe Kinnear (199299), norig d rul es that would define them
of organisational structures. Instead there were direct, succinct, and informal communication channels. Both n
could be authoritative but were generally tolerant of innovation amdagérs who assumed a leadership role in
training or in actual matches. The appointment of Drillo should not have altered this state of affairs. Wimbledc
only joined the Football League in 1977 and, after two promotions in two years under Dave Basskyt 1884
in the Second Division of the league structure. Two years later a third place finish saw them enter the top flight
English football. They finished the 1986/87 season sixth in the highest league. A year later they won the FA Ct
beating the dmous Liverpool FC-D at Wembl ey. The following year
England international when he made his debut against Chile. The good times continued and in 1994, under
management Joe Kinnear, Wimbledon once again finishéld isixvhat was now the English Premier League. In
the early summer of 1999 Kinnear suffered a hatigick. A replacement was found in the shape of Drillo. At first
sight there was good logic in such an appointment.

Similar to Wimbledon, the Norwegian natial side had come from nowhere and with limited resources
achieved what many believed was unattaindbléor the most part under the management of Drillo. Like
Wimbledon the Norwegians proved that they could play ugly and win and Drillo could arguésthrathod was
proven and in fact was both quintessentially English and a parody of that played by Wimbledon over the previo
two decades. Drillo was in fact conducting a style of play that had been discovered by a military figure by the nar
of Wing Commader Charles Reep. Away from affairs of aviation Reep was an amateur statistician who, afte
watching a togclass game in England in the 1950s, argued that more goals were scored when fewer passes w
made from defence to attack. Such logic was hugelyeanfial in the coaching schemas of English football and the
ensuing playing styl e, titled variously &6Dir-8alt F
Game, 6 was executed to great ef f ec bstvehememaniic ggeedsto o
its effectiveness with players of limited ability and its use when adopting a caitateking formation against
sides considered superior in technique.

In 1997 Drillobds Nor we @ina friendidixtureanrOald. Theyi trere bedt et
2-1 in a 1998 World Cup fixture in France. Many Norwegians consider these fixtures to be as significant ¢
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Norwaybs mbmentbasy2over England in a 1981 Worl d Cu
Nor way team foll owed two principles: 1) I f your tea
then counter attack as fast as you can with few and quick passes. 2) If your team win the ball and the opponents ar
sitting back with a balanced fémce, then skip elaboration and hump it high towards the goal. When correctly
executed the first principle made Norway look a bit like Arsenal in the early 1990s at their most free flowing. The
second principle earned them a reputation for playing lis&ri@ature of the Wimbledon style. Drillo had a fervent

belief in statistics; continually pump the ball up to whoever was the nominated target man and he will miss some
but also score a certain amount of times. One might define it as algorithmic foariokithdeed Drillo was quoted

many times as saying that with him as coach the Brazilian national would win every competition it entered. The
reason why his system never won Norway a World Cup
fact thathe did not have players who were fast and skilful enough.

Drillo has been widely misunderstood for having hated talented or intelligent players who could think for
themselves. He was known to like intelligent players and valued their opinions. Theobtiile time believed in
nothing but his system and allowed for little in terms of individual freedom and creativity. His was a schema based
onthe 45-1 f ormati on and the tall muscul ar O6target ma n
6séeyl as a necessity, citing the Norwegian playersbod
Anything that could not be reduced to hard and exact science did not appeal to Drillo; footballing success was
reducible to a systematic and sciatplan. This passion impressed some, and Wimbledon employed him at the
age of 58 on a two year contract worth £330,000 a year. After eight defeats in a row-ande&e8t at fellow
relegation strugglers Bradford City, Drillo was sacked. Two games\Wétabledon were relegated from the EPL
T after a 14 year presence and on the twelfth anniversary of lifting the FA Cup.

Thecoupdegrace’vas delivered 11 months into the contrac
two Norwegian owners. On makirige decision, Gjelsten told the press: t hi nk from t he <cl u
side, we underestimated the cultural differences in this tough lebgtiiee Norwegian context Drillo could rely on
functional soldiers to make his system work. Such men narexpected to produce the unexpected. There were
functional soldiers at Wimbledon, but in truth it was more than a failure to implement a system that caused the
parting of ways. In the attempt to correct poor performances and avoid relegation Drithptbromew players
and attempted to curtail the consumption of hisgxisting personnel. The new boys did not gel with those
established; results did not improve. The players stated publically they could not understand what Drillo was trying
to implementand anyway were not being used to the best of their abilities. Drillo declared that drinking beer after
games was thenceforth banned for all players. Those who enjoyed beer ignored this diktat. On one memorable
occasion when the players were ordered Backxtra afternoon training they returned smelling of alcohol having
gone in their training kit to a pub near the training ground. Before a vital relegation fixture two of the players spoke
out against Drillo in the national press. The following day oras went off for violent conduct in a match
Wimbledon lost 0 . Drill obés task was not assisted by a tabl
from players, both past and present. According to Vinnie Joreesoundemember of the Crazy Garigthe
Norwegian players Drillo had brought in had no fighting spirit and were thenedbteie Wimbledon players.
Such men A...give Vikings a bad n apemdnstaowalllarerkiek the e w
sense out of. Formermanageo e Ki nnear publically mocked Drill obs
in southwest London. It waspen season on a man who was basically the eccentriseastlive leader of a
footballing platoon. In the face of such ridicule one Norwedgjiarn former Wimbledon player spoke up for Drillo.
The32yean |l d St ale Sol bakken put the issue metaphorica
wor k with peasantso. For him the Wi mbl -entkoNorwegidnay er
footballers andhaving never playetb a systemgould not understand what Drillo was trying to implement. In this
scenario they sought comfort in the myths and | ega
kind won the day.

Drillo was a poor communicator, and this went a long way to achieving the ultimate shame in managerial
parl ance: 0 | a iofimgnd ultmatelydhis ¢ob. Béfarega game at Manchester United he told the
Wimbledon team in the memory of one preséhl, am not expecting you to wi
weekéo This was not t eixeven df aealistion @bsieseea twithocangpliter anblysdésiot y
individual player performances, Drillo expected his players to log onto asieeltontaimg match facts and
statistics he had created with his technical team. Few did. He was perhaps too sensitive by nature for the Craz
Gang. This was a man accustomed to the Norwegian fjords, who found himself in a busy corner-wésbuth
London. He seeming never got over the socigeological shock and articulated this to a journalist, who reported
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him as sayingEngland is noisy. There are too many cars and too much smoke. | do miss the silence and tl
mountains of NorwayMaybe bigger issues were at stakere; can a man who professed a belief in the political
philosophy of Maoism really be the authoritarian figure that so often wins in football? The Norwegian mountain
were soon his to behold. A degree of naivety or stubbornness has to be considerBdlld\aszlly not able to
measure the responses of his players to his techniques? Maybe he did and ignored them. Was he really so surf
by the cultural differences he encountered? I n hi s
methods worked in the setting of international football where a disparate group of players is assembled for sh
periods of low frequency coaching sessions for usually one game and for a maximum four games in quadrent
tournaments. Furthermore, by et of Norwegian cultural norms and the absence of high expectations, Drillo had
the luxury of minimal press intrusion in previous managerial positions. At Wimbledon, however, he entered tf
global world of the most hyped league in the history of the gawitk,an attendant media that bordered on the
hyperbolic. He had the further advantage of managing aitédonwayi that had never won anything of prestige.

The éscientificbdé style may well have sui sidged t h
safe and had the backing of hard science. It requiredliseipline and avoided exuberance. It reflected a society
that did not promote individualism. Drillo thought its lack of efficacy at Wimbledon could be explained by the
disloyalty of playes (and some backroom staff) and his admitted inability to implement his favoured syhtem:
only thing I bl ame myself for is that [ never man
depressed if | had managed to implement what iebedl in and still failed. However, he was quick to add a
cultural provisol n Engl and they are more worried about o6fi
think that is down to the pl ayer deltandihd systerAbaupositivist, | ¢
Drillo was convinced the system worked but the tools (i.e. the players) used to accomplish the task were 1
available at Wimbledon. But peopldike belief system$§ can change. The Drillo described in this text orager
exists; he has since come out as a much more moderate character exemplified by his conduct as Norwe
national coach. He now admits that the system was fallible.

What is described here should provoke citizens in uniform to deliberate on thein thke world. That
might sound rather grand, and a critic of what precedes can justifiably point out that the tasks of the military a
more complex than merely O6winningd conflicts. Il nd
0 P e-keceep ii nrgeven the ceremonialdominates the lives of dozens of Armies globally. All the same, | feel
the arguments raised still apply in various milieus. In the contexts of-natitinal military ceoperationi be it in
conflict or peac&keepingi someone has to have ultimate command. How and why such people are chosel
fascinates this author. Is it like football in that some nations are assumed to have the expertise by virtue of hist
and tradition? Are some natriomsoOoraddcishbl assoameldet
the requirements of the military anywhere when asked? Are some armies and the regiments they contain contint
a fighting tradition that is not always definable but attracts recruits who wish to pergmittatte myths and the
realities and all that lies between? Finally, similar to football, new nations appear on the world scene due to soc
political change, and such nations can prove exceptionally capable; will the traditional powerhouses of the milita
look to them for new ideas? Or is it locked into tradition and inertia? Ultimately this paper asks of both footba
and armed conflict, are such contests won by rigid adherence to systems or the innovations of individuals? Th
guestions should both koern us and provoke informed debate: War is too important a contest to be left tc
Generals.
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CREATING SYNERGY BETWEEN SCIENCE AND MANAGEMENT:
FROM OLD TO NEW CISM ACADEMY

Retired Navy Captain Lamartine DaCosta, PhD

'University Gama Fho i Rio de Janeiro, Brazil

ABSTRACT

The original CISM Academy (ACISM) during late 1960s and early 1970s has made efforts to develop
scientificbased sport training in Latin America. In Brazil, ACISM and local Armed Forces established a successful
parnership providing technical brochures and refreshing courses having civilian and military target groups
working together despite different sport specialization backgrounds. Thus, sport coaches and medical doctors
participated in ACISM activities in Rio dianeiro, main sport studies center in the country at that time, in addition
to opportunities of international technical exchanges in Europe. Sport research started in Army P.E. School of Rio
de Janeiro during the 1930s but at the 1970s stage became ¢hiered of decentralization to other areas
nationwide. Again a special ACISM event in 1972 brought civilian sports medical doctors and coaches together in
a intensive seminar aiming to consolidate sport physiology in different areas of the counmsinftknowledge
production. As a result three new and non military laboratories were organized in Rio Grande do Sul, Sdo Paulo
and Minas Gerais early on ACISM promotion, giving birth to a model with noticeable impacts in new initiatives of
sport sciencemany years ahead. Additionally to other influences besides ACISM, the number of sports sciences
laboratories in Brazil had increased to nearly 200 units of different sizes up to 2005. So ¢antthistion to the
re-birth of CISM Academy aims to reviewid roles played by this institution, framing them in the context of
synergyp et ween science and management , one of the expl
which might represent similar occurrences in other countries. The metggdela historical analysis made by the
Author of this study who was a member of ACISM and speaker during the 1972 event, followed by an analysis of
the presupposed synergy by means of Knowledge Management (KM) theoretical approaches. In practical terms,
the |l atter analytical interpretation has a support
of Sport in Brazil 6, ina2003 ovang.atlassportbrasit.cogjbeEngtish eesign). mhisi n g
work in progress of KM ioludes equally civil and military facts finding in a time line frame, making possible
observations and projections of the synergic approach. Conclusively the relationships between science anc
management and the interplay between military and civilian tdotedevelopment are discuss&te aimof this
paperis to provide an overview of fafindings concerning the #eirth of CISM Academy (ACISM)framing
them in the context of synerdpetween science and management. Firstly, a brief historical caser mvigiginal
ACISM scientific interventions is presented; then | will forward the presupposition that those past activities were
synergetic in their managerial meaning, as understood in present days. Secondly, | will elaborate the argument o
synergy as ananagement tool on account of a collective practical knowledge construction.

From old to new CISM Academy

The original CISM Academy (ACISM) during late 1960s and early 1970s has made efforts to develop
scientificbased sport training in Latin Ameriddarticularly in Brazil, ACISM and local Armed Forces established
a successful partnership providing technical brochures and refreshing courses, having civilian and military target
groups working together despite different sport specialization backgrotimas. sport specialists, medical doctors
and P. E. uni versityés teachers participated in ACI ¢
country at that time, conducted by militéryand invited civilian ones in some casesxperts fom Europe and
United States with international reputation.

It is important to mention that sport research in Brazil started in Army P.E. School of Rio de Janeiro during
the 1930s but at the 1970s stage became evident the need of decentralizatienaeeathnationwide. Again, a
special ACISM event in 1972 brought civilian medical doctors, coaches and teachers together in a intensive
seminar aiming to consolidate sport physiology in different areas of the country in terms of knowledge production.

As a result three new and non military laboratories were created in Rio Grande do Sul, Sao Paulo and
Minas Gerais States early on that ACISM promotion. Consequently, these positive reactions gave birth to a post
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event model with noticeable impacts in neitiatives of sport sciences many years ahead nationwide With other
influenceshesides ACISMn civilian institutions, leaders and managers, the number of sports sciences laboratorie
in Brazil had increased to nearly 200 units of different sizes up ta 2005

This outstanding impact in sport science in one single country has been idantéedlia by Correa
(2005) when reporting the 1972 ACISM Rio de Janeiro Seminar, a joint event with Brazilian Armed Forces Spa
Commission (CDFA) and Ministry of Eduban and Culture (MEC) from Federal Government. For this
accomplishment, Major Raoul Mollet, CISM General Secretary, himself, travelled from Brussels headquarters
Rio de Janeiro to coordinate the international participants.

The Semi nar 6 sd 3%6oBrakillan pamicipants dfrem all regions of the nation and the
distinguished international expeitsnilitary and civilian- were namely K. Cooper, P. Rasch, J. Higgins e F. Kobs
(USA); R. Mollet e L. Ribeiro (Europe); L. DaCosta e M. Rocha (Bra&tjll on account of Lt. Col. Correa
mentioned above as a source, the sport science drive in Brazil had the 1972 Seminar as a milestone whe
coincidental or not with ACISM influences. Symptomatically, in early 1970s there were 32 P.E. university course
in Brazil, a total increased to more than 800 courses in 2008, revealing an unexpected and huge growth wil
compared with the countrybds economic devel opment i

Indeed, many Brazilian participants of the ACISM Seminar acted &tdsnas development vectors as
detected by Tubino & DaCosta (2005), creating | ab
as well in most P.E. university courses. This evidence also may reinforce the thesis of synergy betwe
internatonal experts and their national counterparts at least on account of civilian human resources. Summarizil
the ACISM old roles had hypothetically provided synergetic effect in terms of scientific knowledge in Brazil anc
probably in other CISM member coues. Thus, new ACISM proposal may have as point of departure an updated
approach based upon synergy, as follows in the next section.

Synergy as a computeibased collaboration tool

Actually, intody 6s computer age, synergy is an expect
repository fAwhich is considered a gateway to manac
Management ( KM) concept o ( NerMoms) the r&énewSafi ACGISMr now h@ed 3
discussion may enhance the ability to share information by utilizing database tools and softwares in Knowled
Management concerns.

In other words, synergy is surely a management creation in nowadays perspeeingg@iunds to
institutions whether dedicated to sport or riottowards extracting valuable information by utilizing a data
repository. In short, the new roles of ACISM would imply in being connected to Knowledge Management (KM
procedures and devicasview of its past successful experiences.

As | recently described elsewhere (DaCosta, 20R8),is oriented to the management adntinuous
innovation which implies intransferringknowledge from people to people much than from machines to people.
Furthemore, KM dealsequally with explicit (documented information that can facilitate action) and tacit
knowledge (comprehension gained through study, experience, practice, and human interaction). In operatior
terms, the interplay between tacit and expliciowledge is a transfer of knowledge based on expertise or skilled
judgment from one person to another.

KM as a tool for scientific collaboration: the case of Atlas of Sport

In practical terms, the latter analytical interpretation of KM has been tiestecent years by the Author of
this study case who was also a member of ACISM and speaker during the 1972 event. In this privileged capaci
had became the chief organizer of the AAtih2083 awdf S
sponsored by a group of civilian sport organizational bodies with military participation in data surveys (Army
Navy, Air Force and Military Police). This project had as outcome a CD ROM Beta form in 2004, a paper boo
version in 2005 (920 double pages) andiebbased site from 2007 on with free access at <
www.atlasesportebrasil.org.br > in Portuguese and English versions.

Proceedings book 183


http://www.exactamerica.com/esynergy/

CISM International SymposiuiinPrague, September 2009

Scientifically speaking, this work in progress of KM includes equally civil and military facts finding in a
time line frame, making possible observations and projections of the synergetic approach as far as data contributor
were selected either in academic institutions (explicit knowledge) or in non professional areas of sports activities
(tacit knowledge). InHis context, contributors have been taking part in the Atlas of Sport project by means of a
vol unteer sdé net wbaddal @ouncilnod Phgsttal BdycatiBnazé, a nationwide non profit
organization with almost 200 thousand members in 2009.

In terms of reference for consulting purposes, the Atlas of Sport in Brazil (DaOagt2005) is a
database thatombines historicahnd scientific information with sporting events and development processes, if
any. The methodologincludes information andatai that is mostly descriptions and statistiaa timeline and
location frames having texts and mapping displays as the outputcdrhisal and geographic mapping in double
size volume from 2005 version had 199 chapters and 410 authors fromndifieoéessional and educational
backgrounds participating in voluntary basis. The thematic areas scrutinized by the Atlas summed up 20 choices
5% of them with direct Armed Forces participation. Aggregation of knowledge from all chapters was represented
by scenariomethodology athe end of the 2005 book and available in the Internet versidodgy througha
search tool included in the Atlas of Sport site.

Data and information collection tasks have been oriented by a standard framework to be followed by
authors. This device was assumed on account of the former KM experience of DaCosta and collaborators with
Sport for All in international coverage (DaCosta & Miragaya, 2002). That standard orientation proved its
effectiveness f acilamg proféessonadiversity andtibe KM dperat@rtalineed af combining
tacit with explicit knowl edge. Anot her measure to
have been the intervention of editors, that is the function of supenégnrthg@ventually checking information and
data came from authors. This editorial process during the-2003 phase implied in having three thousand files
circulating among authors and editors under the coo

In all, ths KM sport national project encompassed 17 supervising editors, mainly with Ms and PhD
degrees covering texts elaboration and thematic surveys; non academic authors were mostly sport local leaders ¢
clubs and federationds m@gradagieestudents who veorkediint field survayofor P . |
selected authors. Post investigation focusingdon | a s 6 s sugpéstechd semrse of belonging connecting
pr oj ect 6 stotheir production (Periase Nolasco, 2006).

As a KM project envisagg synergetic and networking procedures, the Atlas of Sport has been updating as
a multimedia development towards scientific promotiorsjiorts contrastingvith other similar achievements
which aims at putting into place information retrieval and productiithout identified personal mediation and
supervision. This priority to sport specialists and devotees development instead of makingehemakethe
difference facing other similar systems. Table 1 in this concern presents comparative featunaSkipaaia,
Encyclopedia Britannica and Atlas of Sport in order to find out the very nature of KM adopted by the latter system.

In additiontothe Atlascs por t 6 s d iadafdatabasatool, the follevng benefits shed light to its
role asa plaform for sport specialists and laymen development in KM perspectives and national scope:

e The most comprehensive databank of Physical Education and sports in Brazil;

e All about Brazilian Physical Education, sports (traditional, Olympic,-@ympic, exteme, adventure,
clusters), recreational activities (leisure and traditional games), publications, educational institutions,
organizations related to sports (government, clubs etc), military organizations, professionals, athletes,
human resources, healtluloss among others;

o All chapters with descriptive texts containing summaries, historical background, bibliography, sources and
references, as concerned to explicit and tacit knowledge;

e Detailed maps showing where sports are played, taught
and investigated in the country with definitions and historical background;

e Complete tables and figures of metisizes and other quantifiable information;

¢ Interpretations of facts by scientists, supervisors of respective areas;

e Bilingual information (Portuguese and English);

e Operational objectives proposed to survey facts of memory and inventory of physicaleactivBrazil
not only as sports practices and P.E. practices but also as physical activities geared towards health anc
leisure;
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e Contents to reach the following target publics: politicians and government authorities; media; sports ar
physical educatioteaders and professionals; managers and directors of sports confederations (nation
level), federations (state level), leagues (municipal level) and clubs (local level); researchers and teachi
in Brazil and abroad; military sport specialists;

e Financialsupport provided by eleven leading organizations associatediiC@a ns or ci o0 ( co
unique instrument in Brazil when it comes to the sports area and similar activities in education, leisure au
health;

e Mobilization of volunteers similar to actierthat gave origin to Brazilian sports clubs since XIX century,
and, in essence, that still keep some of them active: (1) the appeal to the common cause and (2) team v
aiming at concrete and successful results;

e Preservation of the tradition started tne very first study of local sports inventory made in 1893, held at
the Turf Club of Rio de Janeiro;

e Chronology of memory facts used framework for each chapter and for the Atlas system as a whole,
creating new possibilities for history research andinamg updating;

e Consideration of oral reports (tacit knowledge) as valid but non permanent references at the same level
biographic and documental sources (explicit knowledge);

e Acceptance of spatial inventory made by field observation and local tatiwulas much ageemporary
estimates and quantitative data for submission to progressive updating;

o Definition of sports adopted by the European System of Sports Statistics (COMPASS), which is the mod
chosen to organize data so that they become conipandih data from other countries, and therefore
more analytical and conclusive;

e Standardi zation of COMPASS sport g¢hgdical adtivity whioh, ¢ o
through casual or organized participation, airexgiressing or improng physical fithess and mental well

being, formingsocial el ati onshi ps or obtaining results in

CONCLUSION: towards the new ACISM using KM solutions

Conclusively the relationships between science and management and hleyirivetween military and
civilian sport scientific development in the computer age still trust in people to people transfer of knowledge «
they did in the 1970s in the interest of original ACISM. However, database electronic system with access
Interng is now a groundbreaking to this synergetic effect of peopleware. In this new technological setting
innovation is a continuing search as long as computers are not submitted to limitations in moving to one country
anotheras experienceby old ACISM.

These arguments are supportive to the renew of ACISM as referred to KM theory and practice ¢
demonstrated by previous sections. In brief, KM is a creative practical knowledge construction by means
peopleware. Moreover, the Kptoject Atlasof Sport heraliscussed is a larggcale and lowost enterprise which
may be a model to future ACISM operations. In spitebeihg hostedby national institutions and directed to
regional interests, this project gave insights and operational solutions to similaatioteal achievements in
sports as reported by DaCosta (2009).

Finally, to find a recovery of ACISM towards KM solutions is not only a technological updating but a
search of military scientists for their own power on behalf of sport friendship, as thiaytti challenging past
times of 1970s.
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SPORT, SCIENCE AND ACADEMY
Lieutenant Colonel Suzana TkavqSLO), MSc*
'CISMHeadquarters, CISM Sports Director

Sport, Science andoademy should be three connected elements in C\8/d.are dealing with sport as a
core busines, frombasics ol di er sd physi cal-topa&hlefen Ecmaca exists mostlytheo p s |
Symposiuns and this event is the best opportunity to share knowledgarobss and experiences betweemad
Forcesfrom all over the world. But the time between onenfosium and another is like a hole withaak of
information and links. This is whywe need scientific bodwhich should take care for this important field in
CISM.

CISM alreadyhas the CISM Academy in the past. In many contacts with CISM representatives, | realized
that someof them are not aware about it and neighter about meaning &@I®M AcademyExactly from this
reason we deci dedbitrdohob&gee greatepimpa and espomsdre grocess of initiative
to revitalizethe CISM Academy. You can read more about CISM Academy history in the foll@aipes but et
us firstly pay attention to saadefinitions to clear owvhat we talk about and why.

We can find many definitions of sport. One of them definespartas an organized, competitive and
skilful physical activity requiring commitment and fair playiipedia.ord. Zechner (1992) wrote thd&hysical
exercises have been performed during the earliest phases of human developerfanin to military tasks the
Physical Fitness is one of basic sport aims in Armed Foriterakes sport in armed forces an esisé factor and
integral component of the process of education and training as a whole. It does far more than just make service
personnel physically fit and improve motor sk{uhn, 1992)

Science comeom the Latinscientia meaning "knowledge" anefers to any systematic knowledgase
or prescriptive practice that is capable of resulting in a prediction or predictable type of outcome. In this sense,
sciencemay refer to a highly skilled technique or practice. In its more restricted contemperesy, Science
refers to a system of acquiring knowledge based on scientific method, and to the organized body of knowledge
gained through research. Science is sometimes called experimental science to differentiate it from applied science
the application bscientific research to specific human neédikipedia.org). We can meet both of them in sport
related researchas well in Armed Forces

Latin Academia mean#the school where Plato taughtfrom GreekAcademia(thefreedictionary.com).
Nowadayswecahi nd expressi on fAAcade my(ilitany}veodd we mostty méef tiisr e n t
expressn in two ways: 1Schoolfor training in a particular skill or professiofiMilitary a ¢ a d p2mAcademy
related to the&science and Education, as artiilmgion or society for the advancement of science. Last one is more
common in the scientific community, established in the frame of the Universities, Faculties and/or Institutes.

CISM is a worldwide sport organizatiorn the world of sports, growing aapetitiveness has led athletes
and scientist through a search for other means to achieve a better performance (Buck, 2005). Means, that speakir
about CISM Academy we talk about sport and science in the military world.

We have enormous potentiality all owbe world. Some of our member countries have their own military
sports institutions. Some of Armed Forces cooperate very successful with civilian sport related institutions
(universities, faculties, institutes, etc) in national and international lelieteTare different systems from country
to countrybut findingsarethat we have potential which should be managed more effective.

Exactly this is our intentiognwe would like toimprove this important field in CISM and assure its
continuity. This is thenain reason why we would like to establish CISM Academy adaiebasicpurpose of the
CISM Academy should be management of science, researches and experiences in physicabficais and
other issues between Armed Foroésmember countries d£ISM and involved institutionsThis is alscan answer
on questioowhy we needhe CISM Academywe needha permanent scientific body.
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UPDATING ON THE ROLE OF CISM ACADE MY
Maj Pedro Celso Gagliardi Palermo (BRA), MS¢
'CISM Headquarters, Deputy of SpoBsector

Brief Historic from CISM Academy
CISM Academy was in the past a scientific and pedagogical study centre dedicated to research in me
key areas of physicaktivity and sport manifestations: higierformance, social, educational and military in the
Armed Forces worldwide.
The activities started in 195during the General Assembly in Cairo. According to the initiative of Captain
Raoul Mollet (Belgium) and Cagin Edmond Petit (France), it was decided to concentrate efforts on activities of
physical training studies. At that time, CISM Academy had the following objectives:
e spread new methods of training used by troops around the world;
e keep a nucleus of militg and civilian authorities in the field of sporting training, medicine and
social inclusion;
e collect and file information on the modern methods of training;
e |ead research in specific areas according to the necessity of CISM,;
e |ead symposia in which seledtauthorities could present studies and material brought up to date
in all area of physical activity manifestation;
e spread new discoveries, methods and techniques of training for the countries members throu
technical booklets, symposia and clinics;
o fomert and divulge initiatives in the field of the social inclusion by sport;

The 60s and 70s saw the rise of CISM Academy with a creation of the organizational structure and statut
which defined it as a scientific and pedagogical agency dedicated tocreseaelected areas of physical activity
and sports training. As a symbol of this pioneer
1960 including a chapter under the title "Military Sports Medicine", written by Colonel G. Tartassdlitaly, on
account of findings promoted by CISM Academy. In all, previous experiences may be referred to outstandir
military scientists, following the case signalized by Col. Tartarelli.

During this profit time a number of military sport researchieas contributed with their findings to
improve physical training methods. Some significant examples are the Power Training and Total Training &
Major Raul Mollet from Belgium, in 1954 and 1960, Altitude Training by Captain Lamartine DaCosta from Brazil,
in 1966, and The Development of One Program of Physical Conditioning by Major Kenneth Cooper from USA, i
1968. Its practices transposed the military walls and remain until today as methods of training for both civilia
athletes and military personnel. Inast, the impacts from past ClSMased sport developments either for top level
competitions or for warfare preparation in civilian or military grounds, had been a result of the leverage provide
by scientists connected to CISM.

In 1986 the CISM Academy atted to face financial problems for implementation of its projects. At the
same time, after 32 years of mandate, the idealizer and responsible for the success of this outstanding project,
Raoul Mollet, said farewell to CISM General Secretariat. 1811¢he XLVI General Assembly, in Tanzania,
Karibu, trying to maintain CISM Academy activities, voted in favour of a new structure.

Unfortunately, in 1998, after a profitable period of more than 40 years, CISM Academy finished its
activities. Since then, GM has not been completely away from science, but not so close as used to be.

To maintain the interactions between science and sports in Armed Forces, CISM Headquarters, develof
on the web site th8ports & Science Forumn the end of 2006. This Forunointly managed by the CISM Sports
Medicine Commission and the CISM Sports Commission, has the intention to be an excpkifgne in the
area of sport sciences. It is a free space not only for improvement of traditional knowledge in the fielchgf traini
sciences, biomechanics, sports medicine and physiology, but also other areas, newly related to sports
marketing, communication and management that have increased its importabgeddasty

Updating on the role of CISM Academy
According to its hitory, CISM Academy should remains as a scientific body which has the aim to support
CISM decisioamaking process.
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In a current conception, science is a tool for management concerns, and military sports by definition cannot
be apart of it. Indeed, manageres in the core of military activities into which sports have a fundamental
participation.

Furthermore, the supportive role of science increased and mixed its importance not only within sports
related matters. For instance, the image rights of a fambletegtthe huge logistics aspects of a national football
team and the management of financial resources by sponsors and partners are only few examples on how th
knowledge grows from a variety of directions.

Concerning these historical evidences, openatiquestions might be placed alongside CISM growth:
what is the importance of sports science towards military {spiecific needs? Which are the best uniforms to be
used in a specific battle considering the climate conditions? How hydrate could hadp teotdmain fit for a long
time and keep him fighting? How ergonomic evaluation of a pilot and the cockpit of his plane can delay fatigue
and minimize vibration during a combat flight and increase his performance? All of these questions are examples
relaed to typical military matters overlapped with sport advancements forwarded by labs all around the world.

Also other questions specifically related to CISM growth, and science could help to answer, like: which
practical actions should be adopted by CiSMmprove its visibility worldwide as an international organization
compromised with peace and development? How Military World Games and Championships could impact sports
within military and civilian societies? How can CISM develop Solidarity and SpoRdace actions in order to
contribute with human development? How science could help CISM to reach its new challenges?

According with this brief review, a pertinent platform for the military authorities and CISM decision
making process should be mosthisbad on sci ence i ncl udi @Qpgratismaldestasch,r e s e
fiKknowledgeManagemerit and ot her similar concepts are already
efficiency of nowadays military organizations. It is important tention that these new technological tools are
manly dependent of capable human resources, that means scientists if we focus research concerns.

CISM Academy in the context of Innovation

To deal with this new management profile, a multidisciplinary groupesearchers should compose a
consulting body within CISM in order to update the scientific current approaches. This suggestion aims is provide
a scientificbased organizational structure to guarantee a stable antelomglevelopment.

Thus, the purpasof CISM Academy in the context of innovation should be strategically connected with
continuity and stability. Taking into account the considerations above the updated CISM Academy should present
the following purposes:

a) Manage the knowledge originat@eong researches related to all sports manifestations within the armed forces;
b) Rai se awareness of scientific researchesdé i mport
sports related matters within the armed forces.

c) Create ad manage a network to discuss scientific issues on sports related matters within armed forces, and
create synergy with scientific sports institutions;

d) Propose areas of research on sports related matters according to the CISM needs;

e) Compile and spaal scientific information on sports related matters within the armed forces;

f) Administer CISM academic events;

g) Establish cooperation with international institutions and create synergy on international & national level and
between military & civilianstructures; and

h) Support different working CISM groups (commissions, committees, etc) with scientific findings.

CONCLUSION

Conclusively, the lessons from the former CISM Academy suggest that scientific development is mainly
referred to scientists notnty to promotion of sciences. Notwithstanding, to improve the CISM capacity in
operational process, decisiomaking, and management sciences and related methods that would enhance the
guality and effectiveness of military sports is a matter of sciencec@autists.

Therefore, the purpose of this paper was to search additional means of updating CISM activities having
past experiences on sport scientific developments as a basis. This mean that the updated CISM Academy shoul
remain with its historical vocain supporting researches related to physical training and fitness test within armed
forces worldwide, but also run in direction of new scientific approach using Operational Research and Knowledge
Management to better develop other important questionswgnaws in the last years.
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INQUIRY RESULTS CONCERNING THE CISM ACADEMY

Analyse realised by Maj. Pedro Gagliardi (BRA), Deputy of Sparector, CISM Headquarters

During the CISM International Symposium in Prague009, the Organizing Committee askea th
participants to answer inquirglated the event and the CISM Academyinth proposal. Questions numbers 4, 5

and 6 are restricted ©©ISM Academy. The others are related to the Symposium. The results are summarized in the

following explanation.

1. Some Numbers from Symposium

A 25 nations were represted during the Symposium; 42 participants; 20 different lectures; 13 PhD

and 4 MSc.
A 30 imuire returned to CISM HQ: 13 from lectures and 17 from participants.

2. Question nr. 4

Do you support the initiative to 1leirth the CISM Academy?
() totally disagree

( ) disagree

() not agree nor disagree

() agree

() totally agree

Answers
Totaly agreewith CISM Academy rebirths: 9 lectures and 11 participants.

A
A Agreewith CISM Academy rebirths: 4 lectures and 4 participants.
A Not agree nor disagred. participant.

A

Disagree 1 participant.

3. Questions nr. 5 and 6

5. What are your suggestions for&M Acadent¥y

6. What topics are you interested for future Symposiums?

These topics were proposed as open gquestions. Since they have correlated meanings they were analyze

together. The participants answered without any kind of explanation to let them ésg@dss themselves without

influence. Each inquires open the opportunity to present more than one answer which were classified in groups in
order to promote standardization and permit a better understanding. The groups and frequency of answers ar

describé as following:
Answers
A Physical Education & Sports Sciencés8 (8 lectures and 10 participants).

A Network &Interaction 12 (8 lectures and 4 participants).
A Knowledge Managemenrf (5 lectures and 4 participants).
A Others 13 (5 lectures and 8 participants)

Some answer coul dnét be grouped in the three

frequency (under 3). These answer were grouped in others, and the answers were: scientific journal, research il

CISM interest, future of CISM, standhbzation, sport for peace, amtoping, sport administration, workshops,

branches at continental level, persons in CISM HQ full time only for CISM Academy, military and civilian

interaction.
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4., Conclusion

The inquire answers was not obliged. That meandthadb s i mpossi bl e to suppos
those who have not sent the answers to CISM HQ.

More than 90% from those who answered this ingagesewith the initiative of the CISM Academy +e
birth. From those, more than 70% strongly suppo®@i.1 vy 3, 33% donét support or
CISM Academy.

According to the analysis of the answers related to questions 5 and 6, CISM Academy should maintain t
subject thaPhysical Educations & Sports Sciendegsluding military perfornance)as one its main topics. This is
probably related to the number of scientific works presented during the event concerning this subject, and also
natural vocation from scientific personal who works in military sports labs and institutions witmedAforces
worldwide.

However, other two topics have risen as other important issues which should be taking into consideratic
Network & InteractiorandKnowledge Managemeritn t hi s sense, net vwlhatfolnalan 0t
web site list, but atrongly tool capable to offer support to interact persons and data from a huge number ¢
members and institutions.

In the other hand, Knowledge Management is better connected with the updated course of science anc
connections. Both, Network & Interd@n and Knowledge Management are inextricably linked and represent not
only a modern trend of science, but also indicate to CISM an excellent way to go forward, in order to bett
manage future challenges.
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Remark: CISM Academy Book is a scanned version of the original book, which is kept at the CISM HQ, Brussels.
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“Jtis a wough rwad
that leads
to the feights of greatness.”

Seneca
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