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INTERNATIONAL TRANSFERS OF TEENAGE AND CHILD
PLAYERS

Wladimir Andreff

Abstract

In December 2009, a French newspaper, Le Monde! was reporting the very sad story of
Yannick Abega, a teenage (below 18) soccer player originating from Cameroon who was just
sacked by Almeria football club (Spain) where he was playing without having signed any
labour contract. In fact, Abega had never signed a contract since his first transfer from
Cameroon to Real Majorque in 2006, at the age of 13. Thus, the ‘Foot Solidaire’ association
has lodged a complaint to FIFA contending “child trafficking, child ill-treatment,
exploitation, and swindling Abega’s parents”. This story draws attention on to a typical
phenomenon in today’s high level sport which is an overall athlete (player) international
mobility on the one hand and, on the other hand, on a specific segment of the global market
for sporting talent, that is teenage and child international transfers. The problem is that in
various sports transferring children and teenagers from outside Europe (basically from
developing countries) is not allowed, like in soccer since the 2001 FIFA rules. Then a next
issue comes up: how regulate international teenage player transfers in a way that could be
more efficient than FIFA rules. Such issue is tackled in this paper. First, we describe the
overall picture of international player transfers, and then we focus on outlaw and infamous
conditions prevailing in international teenage and child transfers. A last part of the paper
suggests to introduce in all sports, not only in soccer, a specific taxation of international
player transfers, coined a Coubertobin tax whose merits are compared with FIFA rules.

A global market for player transfers: the “muscle drain”

The first significant international player transfers in soccer can be traced back to the 1950s.
In the same decade, an outflow of baseball players from the Dominican Republic towards
North American baseball leagues started to become more significant. However, it is
globalisation of the labour market for talents that has really boosted athlete international
migration, sometimes coined a “muscle drain” (Andreff, 2001) by analogy with the long
lasting brain drain in the global economy. Such globalisation was triggered by the Bosman
(1995) case in soccer. A similar jurisprudence was extended to different sports and citizens
of Central Eastern Europe and CIS countries by Malaja, Kolpak and Simutenkov cases
(Andreff, 2006). Then, in 2000, a Cotonou agreement signed by the European Union with 77
African, Caribbean and Pacific countries allowed athlete transfers from the latter area under
the qualification of “assimilated Europeans”, which means under the same conditions as
those players who could claim benefiting from Bosman, Malaja, Kolpak and Simutenkov
jurisprudences.

Table 1: Share of foreign players in professional football, pre- and post-Bosman (%)

1st division championship 1995 1996 1999 2005 2006
England 34 34 37 56 55
France 18 18 22 36 36
Germany 19 27 39 50 41
Italy 14 17 33 31 31
Spain 20 29 40 28 32

Source: CIES data base.

1 Mustapha Kessous, Le parcours d'un jeune Camerounais perdu dans la jungle du foot, Le Monde, 22
décembre 2009.
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The outcome is a global labour market for player talents. After 1995, the
international mobility of football players grew and the percentage of foreign players in
European football leagues was on average more than twice higher in 2008 compared with
1996. In particular, an increasing percentage shows up in the five major European football
leagues (Table 1) where 38.7% of all players involved in 2006 were foreign, that is, 277
players of which 50.2% had migrated from other European countries.

Table 2: Migrant football players in 2008: thirty major leagues

Home country league Number of migrant  Host country Average number of
football players league foreign players per club
Brazil 551 England 15,6
France 233 Greece 13,3
Argentina 222 Portugal 13,2
Serbia 192 Russia 12,9
Portugal 121 Germany 12,8
Czech Republic 113 Switzerland 11,5
Croatia 109 Belgium 11,5
Nigeria 94 Italy 10,4
Sweden 94 Scotland 10,2
Germany 92 Turkey 9,5
Bosnia and Herzegovina 91 Spain 9,2
Cameroon 87 Romania 9
Slovakia 76 Ukraine 8,8
Uruguay 71 Norway 8,7
England 70 Austria 8,5
Netherlands 66 Netherlands 8,4
Belgium 64 France 8,3
Spain 62 Denmark 7,8
Denmark 60 Slovakia 6,5
Ivory Coast 59 Bulgaria 6,4
Poland 59 Sweden 6,4
Switzerland 49 Hungary 5,9
Finland 46 Ireland 5,5
Austria 45 Poland 4,9
Senegal 45 Slovenia 4,9
Ghana 44 Finland 4,6
Romania 44 Croatia 3,9
Ireland 41 Island 3,8
Macedonia 41 Czech Republic 3,6
USA 38 Serbia 2,7

Source: CIES data base.

Table 2 provides a snapshot of the global market for football players with regards to
the 30 major exporting (home) and 30 major importing (host) countries. It is to be noticed
that major European leagues are both exporting and importing, which means that two-way
trans-border flows are a characteristics of international athlete migration across major
developed market economies. Outside Western Europe, not only some countries appear to
be net exporters, first of all Brazil, Argentina and Serbia, but also the Czech Republic,
Croatia, Nigeria, Bosnia and Herzegovina, Cameroon, Slovakia, Uruguay, Ivory Coast,
Senegal, Ghana and Macedonia, that is, in a nutshell Latin American, Central Eastern
European and African countries. Thus, South-North (from developing to more developed
countries) athlete mobility is a crucial facet of international athlete migration. Nearly half of
foreign players operating in the five major European football leagues are originating from
developing countries.

The percentage is even higher if we look at second rank leagues like Belgium or
Portugal and second and third division clubs of the big five European football countries. For
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example, in the French professional football league (Ligue du Football Professionnel), 50% of
foreign players are from African countries. Southern (and Eastern European) countries
usually are net exporters and Northern countries are net importers in player trade with the
South (and Eastern Europe). From 1989 to 1997, over 2,000 Brazilian players migrated to
European football clubs, and they were still 654 to move in 2002 up to 857 in 2004. Their
major host country is Portugal, then other European countries. Hundreds of African and
other Latin American football players are transferred to European clubs every year. The
same sort of South-North international athlete migration is observed from developing
countries to North America. A total of 1,300 players in the Major and Minor Leagues
Baseball are citizens from the Dominican Republic, a number of African and Latin American
players operate in the National Basketball Association and Czech and Russian superstar
players are often hired by National Hockey League teams.

Since the late 1980s, post-communist transition economies from Central Eastern
Europe and the former Soviet Union became significant net exporters of athletes so that
they could compare - and indeed compete - with developing countries on the global labour
market for sporting talents. For example, from 1990 to 1997, over 600 professional football
players, 520 ice hockey players, 300 handball and volley ball players, 100 ice skaters and 20
coaches moved abroad from the former USSR (Poupaux & Andreff, 2007). With economic
recovery in Russia, nowadays a reverse flow has emerged of importing foreign players in
the most performing Russian clubs, like the 2008 UEFA Cup winner, that is, Zenith St
Petersburg.

Table 3: Geographic distribution of domestic team affiliation, African 2002 World Cup

players
Domestic team affiliation Cameroon Nigeria Senegal S. Africa Tunisia Total
Home country - 2 1 7 14 24
Africa - - 1 - - 1
England 4 4 - 3 - 11
France 7 3 20 - 2 32
Germany 1 - - 2 1 4
[taly 3 - 1 3 7
Spain 4 1 - - - 5
Other European 3 11 1 10 3 28
Rest of World 1 2 - - - 3
Total 23 23 23 23 23 115

Source: Gerrard (2002).

The other side of the coin is the selection of players enrolled abroad in an increasing
number of national squads. During the football World Cup 2006 the overall number of
players selected in national squads was 736 out of which 392 (53%) were playing abroad.
National squads of developing (and transition) countries now comprise of many players
whose club affiliations are outside their home domestic league. This is even more clearly
exhibited with African national squads participating in the football World Cup final
tournament (Table 3). For the five African squads that qualified in 2002, only 21% of
players were affiliated to their home domestic league. The extreme case was the Ivory Coast
team in which all the players were registered in foreign leagues and clubs.

International transfers of teenage and child players

International teenage player transfers is the most controversial aspect of the muscle drain
business, and has been outlawed by FIFA rules adopted in 2001 that forbid transferring
from abroad football players below the age of 18. Indeed, such transfers emerged in the late
1980s, but importing teenage players from developing countries was boosted by
liberalisation and the resulting globalisation of the football labour market after 1995.
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Unheeded teenage player transfers in the 1990s

The worst tendency that accompanies the muscle drain had emerged in October 1991, when
Torino football club had recruited three young players, under the age of 17, who had been
junior world champions with the national team of Ghana. With the emergence of 15-17 year
old player championships in Africa, international transfers had increasingly affected players
under 16. In the late nineties, an increasing number of African players under 16 had been
transferred to European clubs. Such a tendency has been fuelled in the wake of the Bosman
case after which many clubs increasingly looked for a substitute to more mobile European
superstar players by recruiting younger and cheaper talents from the Third World. It has
created a world unregulated labour market for young and very young talented players.

The issue of international transfers of talented teenage players from developing
countries is not a marginal or negligible one. During the 1990s, 4,809 foreign players, aged
from six to sixteen, originating from Latin American and African countries were found in
Italian football clubs. In Italian football, 2,273 foreign affiliated players over 16 had been
imported through illicit channels. A report to the Italian Senate stated that 5,282 non-
European players under 16 were employed by amateur football clubs, often subsidiaries of
major clubs playing in Calcio (Division 1). In the Netherlands, 33 football clubs had been
sued by the immigration office for illicit importation of Latin American and African players.
Belgian football clubs were - and still are - utilised as “nursery hubs” for training African
players before their transfer to major European leagues.

Talented young players imported from developing countries can offer an interesting
substitute in the face of rising prices in the European market. For example, in 1996, Georges
Mouandjo from Cameroon was transferred to RAEC Mons with a contract stipulating a 6,000
Belgian franc (BF) salary - 150 euro monthly wage while the labour regulation at the
moment in Belgium was fixing the minimum wage for football players at 43,000 BF - 1,075
euros per month. The Italian football player union contended that a contract for an Italian
talented junior player could amount up to 4.5 million euros whereas the average for an
African junior player was roughly 4,500 euros. In particular, young Third World players
yielded a better return to the club when they were able to improve (or to contribute to
improving) its sport performances in the professional championship and attract more
spectators in the stadium. From scattered data, it seems that European professional football
clubs that enrolled Latin American and African players in their squads were well-off in
terms of both their gate receipts and their rankings in the various European professional
championships.

On the other hand, once hired, a talented young player from Africa or Latin America
can be sold again, after a while?, at a higher price on the European labour market by the
importing club to another one. For instance, the Guinean teenage player Oularé was
recruited by the Belgian club of Genk for 100,000 euros and transferred two years later to a
Turkish club for 5.75 million euros. Manchester United apparently had a partnership
agreement with the Belgian club of Antwerp according to which the latter was to recruit and
train non-European young players, to obtain their Belgian citizenship3, and then to transfer
them to Manchester. A similar agreement linked the Belgian football club Germinal Ekeren
to the Dutch club Ajax Amsterdam.

’0Or even immediately, when a young player has been imported from a developing country - in
particular through the underground market, at a dumping price, quite lower than the actual player’s
value. Thus, investing in a talented young player from the Third World is often an opportunity for a
European club to gain some surplus value after a resale. About player trade as a source of finance for
European professional clubs, see Andreff & Staudohar (2000). The dumping price most likely appears
when it does not even cover the cost invested by the nursery club in the player’s education and
training, which is quite usual for African and Latin American players transferred to Europe.

3 Naturalisation - change of citizenship - has also become a big concern, more in Olympic sports than
in soccer (Andreff, 2006).
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Most young players transferred to European professional clubs eventually did not
sign a labour contract and, then, were left aside, cut from their family, their friends, and
their home country, with no source of income and no assistance. Often spotted by players
agents at the African Cup of Nations teenage players are invited for a trial in European clubs,
and recruited when the trial is successful. When a trial is unsuccessful, they are often
abandoned by both clubs and players’ agents without a labour contract and a return
airplane ticket to their home country. Thus they are left de facto in a position as illegal
migrant workers and, sometimes, are targeted by the police.

Some individual stories had surfaced in the sports news in the 1990s. Sonny
Nwachukwu from Nigeria was tested in 1992 by the Belgian football club of Genk and
started playing in the professional squad without having signed a contract. Afterwards he
was transferred to Germinal Ekeren, and then to Tielen, still without signing any contract,
playing there for the minimum wage. Khalilou Fadiga from Senegal (then naturalized
Belgian), became a star player in France (FC Auxerre) but he reported to the press that he
had been conned once by one players’ agent when he was transferred from a club in Liége to
a club in Lommel. Serge Nijki Bodo from Cameroon was approached by the Belgian football
club La Gantoise (Division 1) when he was 17; he started training with the professional
squad even though he had not signed a contract. After a while, the coach asked him to
contact Racing de Gand (Division 3) where he signed a sheet of paper (not an official
contract) in Flemish - which he could not understand - covering only his accommodation,
with no wage. Then he signed an exclusive contract with a players’ agent who charged 50%
of his forthcoming income. The agent introduced Bodo to FC Malines and to the
Denderleeuw club; in both cases, the negotiation did not come out with a signed contract
due to an excessively high transfer fee requested by the agent. Finally, in November 2000,
15 young African players lodged a complaint in the Belgian court against professional clubs
and players’ agents, complaining of “trade and trafficking of human beings” - a case that they
eventually won (Tshimanga Bakadiababu, 2001). They have been abandoned by both clubs
and players’ agents; being minors without a labour contract and without a pre-paid return
ticket to their home country, they de facto became illegal migrant workers in Belgium.

Unsuccessfully tested by the French club FC Nantes, at the age of 14, Serge Lebri
from Ivory Coast was also left without money and return ticket. Then he played for five
years, as an amateur player, for some French football clubs until August 1999 when he was
controlled without a French ID. He was immediately expelled from France back to Ivory
Coast, soon after his 18th birthday. A Guinean player Issiaga Conde was invited to join the
Nimes Olympique squad (French Division 2) in 1998 at the age of 16. Right after his arrival
in the club, the team managers confiscated his passport. Nevertheless, he started negotiating
with Toulouse FC (Division 1); without success. After an ID control in October 2000, he was
put in jail and sentenced to be expelled back home. Then, for the first time in France, an
African football player has sued a football club for illegal work and incitement to an
irregular stay in France. He was not expelled eventually, due to a personal intervention of
Mrs. Buffet, the French Minister for Youth and Sports. She had already been deeply shocked
with the previous Lebri story and would not like to face a second one. An official report
(Donzel, 1999) has screened that Africa is the first sourcing location abroad for French clubs
as regards foreign teenage football players. An update shows that, for the season 1998-
1999, 58 non-European young players were under a contract with French clubs, including
50 African citizens; in 1999-2000, they were 108 of which 96 African players.

In Italy, Arezzo football club had been sanctioned for having recruited one player
from Ivory Coast and four Argentine players, all below 14, without paying a penny out of the
150 dollars promised to their families. This is only one example of “baby-calciatore” or
“football children”, between 12 and 18, torn by Italian professional clubs from their families
in Latin America and Africa. In 1998, only 23 out of 5,282 non-European teenage players
benefited from a labour contract signed in due terms.

Until 2001, the (sometimes irregular) international mobility of Third World teenage
football players remained unregulated. No money was accruing to either the national
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football federation or the nursery association with international transfers of teenagers
playing in non-affiliated associations in the home developing country. As to transfers of
players from affiliated clubs, a dumping price on the European labour market meant a low
transfer fee which often did not even cover the education and training cost of the teenage
transferred player. On the other hand, the players’ agents were usually taking a lion’s share
in the transaction with a high percentage (in any case higher than 10%) charged on the
transfer fee and/or on the first wage bills.

The outcome of prohibition: an international black market for teenage soccer players

In the 2000s, teenage muscle drain has not been eliminated even though it is less publicised
now that it is clearly illegal. One can still find some cases reported by the press. Let us
mention one of them: by end of 2002, [sa Mohammed (Nigeria) was transferred to a first
division Polish nursery club, and his transfer was supposed to be the rocket pad toward his
international career in a major European football league. Unfortunately, he was injured,
then skipped away from the team and eventually abandoned by the club. Abega story with
which we started our introduction is another case in point.

After a decade of controversial teenage transfers, FIFA reacted in 2001 with new
regulations, article 19 of which came up with the statement that “international transfer is
allowed only if the player is at least eighteen”. However, three exceptions (unwillingly) left
the door open to regulation being circumvented: teenage transfers were allowed when their
parents move abroad for reasons that are not linked to football (how do you demonstrate
it?); when it is a transfer across EU countries; and when a teenage player is living close to
the border of a foreign country. Thus, international transfers of teenage players now
develop partly as a (outlaw or illegal) black market and partly on the (legal) basis of the
three exceptions to FIFA article 19. Given the huge amount of money promised by big
European clubs to young players, their families and their agents, and the home country’s
clubs have no means for hindering these international transfers, even if they are hardly
compensated, or not compensated at all.

The muscle drain is not without its problems. First, it undermines the sporting
substance of developing countries. Second, it diverts the most talented sportsmen and
women, those few who have had the opportunity to benefit from the rare domestic coaches
and sport facilities. Third, in some cases, it erodes the capacity of the home country to use its
most talented athletes in international competition, a fact which partly explains the poor
performances of developing countries in world sport events (Andreff et al, 2008). For
instance, football players from Africa (namely Cameroon, Nigeria, Ivory Coast) were not
released by their (European) professional clubs for selection to their domestic national
teams to play in matches of the 22nd African Cup 2000 (177 out of the 352 registered
players were playing in European clubs at the moment). The African Cup is nicknamed the
"cattle fair" because a number of well known European clubs' managers, coaches and
players' agents attend it with the objective of recruiting talented players. At the Sydney
Olympics, Cameroon, Nigeria and Morocco have had to compete without some of their star
football players, in spite of FIFA rules that are supposed to compel clubs to release players
selected for national teams.

Talented teenage players in developing countries are either enrolled in clubs
affiliated to the national football federation or can be playing for non-affiliated sporting
associations that recruit non-affiliated players in their squads. Affiliated clubs are used to
proceed by themselves to the sale of young players after a price bargain with foreign clubs
or to rely on a go between who has a good knowledge about foreign (European) labour
markets, which is a players’ agent. However, affiliated clubs are under the supervision and
regulation of the national federation as regards the international transfer of players,
whether minor or not. Albeit the club affiliation to a national federation does not secure
once and for all - namely in the Third World context - that the transfer will come across
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through perfectly legal channels, it will diminish the probability of resorting to clandestine
or illicit recruiting agents.

On the other hand, when it comes to non-affiliated associations, the only way-out for
an international transfer of a talented young player is the underground labour market
activated by clandestine networks of players’ agents. The great bulk of players transferred
from developing countries below 18 come by this illicit market where no legal or
administrative rule does protect the players from the possible predatory behaviour of
outlaw agents, since neither the non-affiliated sporting associations nor the clandestine
players’ agents are under the monitoring of a national football federation or a Ministry for
Sports. Namely, an exit letter from the football federation is not required any longer, and a
teenage player can leave the country simply with a tourist visa. The worst situation emerges
when a player, with his family, enters himself in the market as the seller of his talents and is
eventually trapped in the network of illegal players’ agents connected with some European
professional clubs.

Regulating the international mobility of teenage players: a “Coubertobin” tax

In 1978, James Tobin, a winner of the Nobel Prize in Economics, recommended a tax on
foreign exchange transactions that "will throw sand in the wheels of international finance"
and put a brake on too much swift short-term capital movements on the world financial
markets (Tobin, 1978). On the other hand, Pierre de Coubertin wished all the countries of
the world to participate on equal footing to the Olympic Games. How is it possible to
reconcile this Coubertinian idea with the harshness of budget constraints in developing
countries? Outlined below is a solution (not a panacea) which is likely to alleviate, along
with some of the financial problems of developing countries, the aforementioned problem of
the muscle drain. This is the aim of a so-called "Coubertobin" tax. Since the Tobin tax, as
noted by Schulze (2000), is targeted at restricting short-term speculation, it must be
redesigned to adapt to our purpose.

Tobin was thinking, in 1978, of a multilateral and uniform tax levied on all short-
term foreign exchange transactions. In reducing the return on any foreign investment, the
Tobin tax isolates the domestic interest rate from variations of the foreign interest rate.
Thus, it enables a country to implement an autonomous monetary policy and slows short-
term capital transfers. In more recent presentations (Eichengreen et al, 1995), the Tobin tax
is supposed to achieve three tasks: increase the autonomy of monetary policy, diminish the
exchange rate volatility, and provide a source of revenues. It has been suggested that these
revenues may help Third World countries to redeem their foreign debt. Another purpose
could be to use tax income for a sort of Marshall Plan in favour of developing countries. In
1998, Tobin even mentioned that the tax might be a useful protection for still fragile
banking systems in emerging (developing) countries. When it comes to protecting the
banking system as well as raising income, the tax may well not be uniform. It may be levied
with different rates depending on how long the term of the transaction is, including a
possible surcharge on the shortest term transactions considered as speculative attacks
(Spahn, 1996).

Designing a “Coubertobin” tax

As early as 1999, in a “Play the Game” Conference held in Copenhagen we have suggested to
create a so-called Coubertobin tax in order to cure sports underdevelopment in the least
developed countries and put a brake on international teenage player transfers from the
Third World. This was eventually published (Andreff, 2001), then the tax concept had been
elaborated further on (Andreff, 2004), discussed in the context of the English squad not
qualifying for the FIFA World Cup final tournament seemingly due to too many imported
players in English Premier League (Andreff, 2008) then more specifically in the African
context (Andreff, 2010), and finally it is going to be published in a Handbook on sport and
migration (Andreff, 2011).
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The suggested Coubertobin tax has four purposes of: 1/ slightly covering the
education and training cost, for his/her home developing country, of any athlete or player
transferred abroad; 2/ providing a stronger disincentive to transfer an athlete or a player
from a developing country, the younger he/she is when the transfer takes place; 3/ thus,
slowing down the muscle drain from developing countries and toward professional player
markets in developed countries; and 4/ accruing revenues to a fund for sports development
in the home developing country from the tax levied on every athlete or player transfer
abroad. The fund would firstly finance sport facility building and maintenance (thus
facilitating a sport for all practice), and secondly physical education programs in schools (in
some way, a reimbursement of the sporting education received in their home country by
migrant athletes).

The idea is to levy the tax at a 1% rate on all transfer fees and initial wages agreed
on in each labour contract signed by players from developing countries with foreign
partners (usually foreign professional clubs and/or players' agents). By its very existence,
the Coubertobin tax should slowdown the muscle drain, but a windfall benefit may be to
slightly reduce the labour cost differential (including the tax) between home developing
country’s and host developed country’s labour markets, thus lowering the (surely still
strong) incentive for players to leave their home country. A specifically crucial issue is the
one of international transfers of teen age athletes (mainly footballers) from Africa and Latin
America, albeit it is not the only one. One can get to grips with such an issue through a
differentiated taxation including a surcharge on the transfer fee and initial wage of teen age
and very young players. A more detailed proposal may be as follows. Let:

FR stand for the revenues rose through the taxation that are to be placed in a fund
for sports development in the home developing country;

Pi stand for the international transfer price (fee) augmented with the first annual
wage of the transferred player or athlete (in order to prevent a switch from the fee
to the wage offered, or the other way round);

VI stand for the player's value on the local market in his/her home country;

r stand for the exchange rate between the domestic currency in the home country
and the hard currency of the importing host country;

T stand for a Coubertobin tax at a uniform rate of 1% for all transferred players,
including those over 18 years old;

s stand for a tax surcharge for players below 18;

a is the player's age at the date of transfer;

a1 is a first age threshold below which a tax surcharge is to be paid;

ap is a second age threshold below which the tax surcharge should be as much

deterrent as possible;
a3 is a third age threshold below which the tax is so heavy that it must have a

prohibitive effect on transfers of extremely young players.

For instance, if a7 = 18 years, ap = 14 years, and a3 = 10 years, we can envisage a

tax surcharge such as:
ifaj < a < ap, the tax surcharge s7 will be 2% more for each month under the age

of 18 at the date of transfer (thus transferring a player of 16 will cost a 48% surcharge),
ifap < a < a3, the surcharge s will be 10% more for each month below the age of

14 at the date of transfer (thus transferring a player of 12 will cost a 240% surcharge),
ifa < a3, the surcharge s3 will be a 1000% lump sum tax (for instance a3 = 10).

Thus the full formula of the Coubertin tax will be, under previous assumptions:

FR= (Pi-r.VI).T,ifa > ay (D
FR= (Pi-r.VI).[T+s7(a-a1)] ifag <a < a2 (2)
FR= (Pi-r.VI).[T+s2(a-ap2)],ifap < a < a3 (3)
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FR= (Pi-r.Vl). (T +s3),ifa < a3 (4)

Needless to say that the tax and surcharge rates as well as the age thresholds are
only suggested here as examples and can be adjusted and revised at will. When it comes to
the issue of who will pay the Courbertobin tax and possible surcharge, it must be the
individual or legal body which pays the bill for the transfer fee and the first year wage,
whether it is an affiliated professional club or a players’ agent. If two bodies are involved,
both will help pay. Of course, no one should be taxed twice, once in the developing home
country and a second time in the host country; the tax should only be collected in the former
country in order to avoid double taxation. Furthermore, there is a risk of bargaining and
corruption surrounding the tax collection in developing countries. This is the reason why we
suggest that the collection of the Coubertobin tax should be monitored and supervised by an
international organization, either an existing one (UNDP or the World Bank) or an ad hoc
one to be created (a sort of world agency for the Coubertobin tax, for instance, under the
joint auspices of UN and I0C). This international organization would govern the whole
process of tax calculation, collection and allocation, and would have to solve any emerging
conflict between a player's home country or nursery club and his/her recruiting
professional club or players’ agent.

How much feasible is the tax and possible hindrances

We could expect the new tax would meet with both hindrance and resistance like those that
would be met if the Tobin tax were introduced. First, the Coubertobin tax will not be easy to
implement and enforce insofar as it has to be accepted on a worldwide basis. Otherwise,
some free riding developed countries (professional clubs) will still transfer teen age players
without paying the tax and will concentrate the most talented Third World migrant athletes,
while some developing countries will be deprived of the money supposed to reside in their
sports development fund. Just like the Tobin tax (Bourguinat, 1987), the Coubertobin tax
must be generalized if one wants it to be efficient. There will be some (transaction) cost in
levying the tax - a cost that must be borne by the home country - and a cost of supervision -
borne by the above mentioned international organization which will receive some
determined percentage of the tax revenues. In any case, a co-operation is required between
host and home countries, between their Ministries for Sports and their national Olympic
committees and sports federations. Since tax evasion would probably be higher than zero, as
for the Tobin tax (Baker, 2001), a specific fine should apply if tax evasion were discovered.

It is clear that the Coubertobin tax cannot be introduced without some sort of
general agreement joined by all countries involved in athlete transfers (a sort of general
agreement on tax and trade of athletes - GATTA). Athlete transfers from countries that had
not joined the agreement should be forbidden and fined or nullified when undertaken in a
sort of international underground black market for sporting talents from developing
countries. Of course, all the professional leagues and clubs all over the world would attempt
to resist the new taxation, and the joint efforts of UN, I0C and international associations or
federations (like FIFA in football), as well as political will in home and host countries, would
be necessary to break through. The international organization in charge of the tax
administration should supervise that tax revenues were really spent on sport development
in home countries, including for training the most talented players until 18 in order to raise
their international market value. Nevertheless, the suggested Coubertobin tax seems no less
desirable and feasible than the Tobin tax (Palley, 2001) insofar as transfers of teen age or
child players is assessed as a harmful practice, specifically for developing countries.

17|Page



Comparing the tax with FIFA rules

The Bosman case has removed the former restrictions on the free mobility of foreign players
within the European Union (EU) and the European Economic Area (EEA), first of all in
football. However, in 1998, the European Commission issued a statement objecting to the
rules of the Fédération Internationale de Football Association (FIFA) governing international
transfers as regards the payment of transfer fees and players being prohibited from
terminating their contracts early. A new FIFA transfer regulation (FIFA 2001) came into
force on the 1rst of September 2001; it namely contains a number of clauses relating to the
protection of minors, training compensation and a solidarity mechanism.

FIFA transfer rules limit the international transfer of minors (under 18). Transfers of
minors are prohibited unless the player’s family moves for non-football-related reasons.
Within the EU-EEA, players under 18 can only move if teams undertake to provide both
sporting and academic training. The rules also establish that compensation for training costs
incurred between the age of 12 and 21 is payable when the player signs his first
professional contract and on each subsequent move to another team up to the age of 234
The first payment of training compensation is distributed on a pro rata basis between the
teams contributing to the player’s training. The calculation of the training compensation is
based on a four-tier categorization of teams to be determined by individual national football
associations (federations). Finally, FIFA rules include a solidarity mechanism whereby 5%
of all compensation payments for transfers involving players over the age of 23 will be
distributed to those teams involved in the training of the player between the age of 12 and
23. FIFA has introduced these rules basically for securing a training compensation to
nursery clubs, and for preventing player movement under 18 except unless it is for sporting
or academic training, but without any sport development objective for home countries.

However, FIFA regulation is a step forward in the same direction as the suggested
Coubertobin tax (Gerrard, 2002). In first analysis, its major advantage is that, being already
adopted, it should be more enforceable than the tax, which is no more than a suggestion
until now. Although the FIFA rules, when actually enforced, might well be circumvented by
host professional clubs, players’ agents and teenage players (or their parents). We could
imagine naturalizing the player on purpose, football-related moves of the player’s family
hidden behind apparently non-football-related reasons, false declarations about the player’s
age (a quite common practice in developing countries), and so on. By its very nature, FIFA
regulation is restricted to football only, while the suggested Coubertobin tax is widespread
to all professional - team as well as individual - sports. If only for this reason, the tax would
have a higher return and a stronger impact on financing sport development in home
developing countries. Take the example of the Dominican Republic which exports exactly no
one football (soccer) player whereas over 1,300 Dominican citizens are operating in various
North American baseball leagues: with FIFA rules, Dominican associations or clubs do not
even receive a cent; with the Coubertobin tax, a quite significant inflow of dollars would
have helped sport development in the Dominican Republic (Andreff 2002).

A few last remarks open the door to a further and deeper comparative analysis of
FIFA regulation and the Coubertobin tax. Levying such a tax would certainly incur a
bureaucratic process. Implementing FIFA rules is probably no less bureaucratic but, in
addition, it is obviously more cumbersome to calculate the amount of the training
compensation than to apply the tax rate on to a declared value Pi of the international
transfer fee and initial wage. The return of FIFA rules will surely be higher for the transfer of
players over 23 (5% for the solidarity mechanism against 1% for the Coubertobin tax) and
even for all players over 18, since FIFA regulation applies to all cross-border transfers of a

4 The idea that backs this rule may be expressed as follows: the surplus value appearing in each player’s
transfer from a European club to another one must be redistributed, including to the nursery club located in
a developing country. It should help football clubs of the Third World to muddle through their deep
financial problems (Tshimanga Bakadiababu, 2001).
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player whereas the Coubertobin tax is suggested to be levied only on the first transfer from
the home developing country. In this respect, the Coubertobin tax mechanism may be
improved or adjusted in increasing the basic tax rate T up to 5%. On the other hand, the
amount of money accruing to the home developing country will not be higher with FIFA
regulation than with the Coubertobin tax since all the subsequent transfers (after the first
one) of an African or Latin American player usually occur within European and/or North
American labour markets, and not back to any Third World country.

When it comes to teenage players below 18, the Coubertobin tax is definitely better
performing than FIFA rules. With FIFA regulation, all transfers below 18 are prohibited
from non-EU-EEA areas, thus generating not even a cent for the home developing country.
On the other hand, FIFA rules absolutely block off any sort of market mechanism and reduce
teenage player mobility to exactly nothing. Then, these rules negate the usual economic and
social right to labour free mobility and, maybe, the basic human right of human being
mobility (as for where a teenage player would like to be educated and trained and his family
would live with him, once national migration laws had been taken into account). Therefore,
FIFA regulation is neither economically, nor ethically desirable, at least when compared
with the Coubertobin tax. Only throwing sand into the wheels of the market, the latter let
the market mechanism work up to the moment when it reaches a prohibitive rate of
taxation (s3) but, even at this point, a club which is very much eager to transfer a player
under 10 can accept to pay 1000% of his value. No economic right (to trade) and no human
right (to move) are affected there. Moreover, the return of Coubertobin tax is widely higher
than with FIFA rules for players below 18 and, in this respect, the former is more likely to
favour sport development in home developing countries than the latter. The younger the
transferred player, the larger is the gap between the taxation and what FIFA regulation
yields (zero below 18).

A prerequisite: tightly supervising the players’ agent business

Players’ agents are obviously at the core of international transfer business. A number of
them have obtained a FIFA permit in order to enter the business. They do consider outlaw
agents, entering the business without a FIFA permit, as an unfair competition based on non-
transparent transactions. Though FIFA has established an approval procedure for players’
agents, reinforced by law in some European countries, illicit transfers develop because
European clubs keep on dealing with FIFA unapproved agents, and because some approved
agents start up companies that hire and work with unapproved agents. Outlaw agents are
more inclined to deal with African and Latin American non-affiliated associations and
straight with teenage players themselves (and their parents) insofar as they are crowded
out by approved agents from the more profitable market of transactions transferring the
most famous European and non-European professional players. We can expect outlaw
agents to keep on circumventing the FIFA regulation, namely in falsifying the age of players
below 18. The lack of a tight FIFA supervision over all players’ agents is detrimental to the
whole business. In France, for example, over 200 agents are in the business whereas only 46
hold a FIFA permit; in Belgium, 26 of them are holding a permit out of 200.

FIFA has not yet recognized the right for national associations (federations) and
nation states to sue outlaw players’ agents involved in dubious transactions. FIFA has
launched and made official the profession of players’ agents without associating nation
states so that no uniform regulation is enforced to avoid confidence tricks in such an
unverifiable international business. The fact that FIFA has favored the development of the
players’ agents business without fixing any sort of juridical penalty and economic sanction
in case of illicit transactions is the crux of the matter. Anyone who intends to act as a
players’ agents must exhibit a clean police record, must not be an attorney in his/her home
country and has to submit himself/herself to an interview with his/her domestic national
football federation (an interview which is in no way an examination). Players’ agents are a
source of revenue for FIFA since each of them is required to lay down a guarantee of
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200,000 Swiss francs (roughly $ 125,000) in order to obtain the FIFA permit. And that is it:
anyone can start up his/her business with no further supervision.

A Conference of the Ministers for Youth and Sports from all French speaking
countries was held in December 2000, in Bamako (Mali), and had raised the issue of FIFA de
facto protecting the players’ agents business in spite of many misdeeds. It had suggested
giving up the FIFA permit and transferring its allocation to national football federationss,
after a simple FIFA approval. With FIFA rules of September 2001 (article 6, FIFA 2001), a
football player who wants to move abroad must obtain an international transfer certificate
from the national football federation he intends to leave. National federations are forbidden
to raise any emolument or to levy a tax in relation with their delivery of international
transfer certificates (article 8). This certificate would not hinder illicit transfers and bribes
unless FIFA would incite national and continental federations to adopt restrictive rules
forbidding their affiliated clubs to deal with outlaw players’ agents and to sanction them
otherwise. On the other hand, Tshimanga Bakadiababu (2001) suggests creating an
international professional association of players’ agents on the model of the Bar - the
association of barristers (attorneys) - which will be likely to sanction those guilty of
misdeeds in the business. Such players’ agents association should define and supervise fees
and honorariums earned on international transfers of football players. All legal,
administrative and sport authorities together should converge toward the enforcement of
clear contracts linking players to a players’ agent. This should be binding to stay in the
business.

Conclusion

The reader must be aware of the limited scope of the policy recommendations sketched
here. By no way a long run solution to the muscle drain of talented teenage players could
avoid a policy for sport development — and the issue of the required finance - in developing
countries, and could be found without a progress toward self-sustained economic
development reducing the wage gap, including the revenue gap of professional sportsmen
and women. Unfortunately, the regulation of the international mobility of teenage players
can only alleviate the most undesirable consequences of the muscle drain. The suggested
Coubertobin tax can put a brake on international transfers of very young players whereas
FIFA regulation pretends to abolish them simply by forbidding them. None of these two
regulations is likely to be 100% efficient. None is capable to entirely phase out illicit
transfers undertaken by outlaw players’ agents. We reach here the point at which economic
tools must be completed by administrative and legal measures aiming at a control over the
players’ agent business.
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LOW BACK PAIN IN YOUNG ADULTS WITH PHYSICAL
ACTIVITY AND PREVENTIVE MEASURES

Maja Bucar Pajek

Abstract

This work presents the data about the prevalence of LBP in young adults and its
associations with physical activity as a risk factor. The results of published studies are
compared to our data, which were gathered with a cross-sectional research on the sample of
young adults. The sample was composed of the first year students of the University of
Ljubljana at the Faculty of Chemistry and Faculty of Sport. The data were gathered using a
questionnaire, which included the Graded Chronic Pain Scale (GCPS) questionnaire, a well
validated tool to assess LBP intensity and disability. Results show that LBP during the last 6
months was present in 71.3% of competitive level students and in 59.2% of recreational
level students (p=0.06). Even more robust data were found in the subgroup of PE students:
the intensity of pain and disability were significantly higher in students engaging in sports
at the competitive compared to recreational level (intensity - GCPS points: 37/100 vs.
29/100, p=0.007; disability 21/100 vs. 12/100, p=0.002). In this subgroup the follow-up
prevalence of LBP after the first semester showed similar prevalence of LBP as in the
beginning of the study year. Our data indicate the association of higher level sport activity
with low back pain which is in accordance with some previous reports. Published
interventional studies show success of the specific workout programs such as Pilates. These
workout programs could be used also for prevention and amelioration of LBP in physically
active student population and their implementation should be prospectively studied.

Background

Low back pain (LBP) is a widely prevalent and complex syndrome of regional pain often
cited as a major cause of disability and inability to work. It is estimated, that during the
course of their lives, 70-85% of individuals will experience low back pain (Andersson, 1999;
Deyo & Weinstein, 2001). Despite the earlier observations that majority of LBP cases
spontaneously recover in six weeks recent reports state that 5-15% of cases will go on to
develop chronic LBP. The total recovery from pain or disability due to LBP may be as low as
25% in the first year after the initial consultation with the physician (Croft, Macfarlane,
Papageorgiou, Thomas, & Silman, 1998). Due to significant progression risk into a chronic
and disabling disorder the prevalence and risk factors of LBP in the population of young
adults should be regarded with special interest.

Back pain is classified into three categories based on the duration of symptoms.
Acute back pain is arbitrarily defined as pain that has been present for six weeks or less.
Subacute back pain has a six- to 12-week duration and chronic back pain lasts longer than
12 weeks (Carey et al, 1995). Low back pain can be caused by many conditions, both
serious and benign. Because of this, the back pain can be grouped into three categories:
potentially serious spinal conditions, sciatica and nonspecific back symptoms (Bratton,
1999).

Potentially serious spinal conditions such as spinal tumors, infections, fractures and
the cauda equina syndrome are potentially serious causes of acute low back pain. These
conditions are suggested by characteristic findings and immediate further work-up and
treatment are usually needed by the primary level or higher level medical attendance. These
causes are rare in the young adult population. Sciatica - back related lower extremity
symptoms suggest nerve root compromise. Sciatica is often debilitating but, in most cases,
the pain abates with conservative therapy. Nonspecific back symptoms - some patients have
symptoms primarily in the back that suggest neither nerve root compromise nor a serious
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underlying condition. Mechanical low back pain is in this category. Mechanical causes of
acute low back pain include dysfunction of the musculoskeletal and ligamentous structures.
Pain can originate from the disc, annulus, facet joints and muscle fibers. Mechanical low
back pain generally has a favorable outcome and these patients also usually improve with
conservative treatment (Bratton, 1999). Various aspects of this conservative management
can fall also in the domain of PE teachers, coaches and sport science in general, since there
are several implementations of specific exercises effective in alleviating low back pain and
preventing it (see below).

Aims

This work presents the data about the prevalence of LBP in young adults and its
associations with physical activity as a risk factor. The results of the studies of LBP in the
field of high level gymnastics are also given. Finally, we review the results of interventional
studies aimed to treat LBP with specialized workout programs.

Methods

The results of published studies are compared to our data, which were gathered with a
cross-sectional research on the sample of young adults. The sample was composed of the
first year students of the University of Ljubljana at the Faculty of Chemistry and Faculty of
Sport. The data were gathered using a questionnaire, which included the Graded Chronic
Pain Scale (GCPS) questionnaire (Von Korff, Ormel, Keefe, & Dworkin, 1992), a well
validated tool to assess LBP intensity and disability.

Results

Onset of LBP is expected to occur at the mean age of 30 and peaking in occurrence between
the ages of 45 and 60 years (Bratton, 1999). However, recent reports on the prevalence of
LBP in the young adult population (variously defined as the age group from 18 to 30 years)
show a high prevalence of LBP already in the young adulthood. The prevalence of LBP in
various young adult populations is given in the Table 1.

Table 1. The prevalence of LBP in recent reports

study country, study population, age prevalence, N (%)

Goubert et al Belgium, general population, 17-25 6-month prevalence: 85/228
(2004) years (37,3%)

Brennan et al Ireland, students, 20.9+2.7 years 12-month prevalence: 61/188
(2007) (32%)

Nyland et al Australia, students, 20.3+2.6 years 12-month prevalence: 158/250
(2003) (63,2%)

Bucar Pajek Slovenia, students, 19.9+2.3 years 6-month prevalence: 178/283
(2010) (63%)

(Brennan, Shafat, Mac Donncha, & Vekins, 2007; Goubert, Crombez, & De Bourdeaudhuij,
2004; Nyland & Grimmer, 2003)

It can be seen from table 1 that although the prevalence of LBP is generally high,
there are substantial differences in the prevalence in various countries and studies. OQur data
fall in the highest prevalence range of 63%. It is evident that with such a high prevalence of
LBP more data on the etiology and risk factors is needed and that the risk factors may differ
from one population to the other. Therefore, specific data for Slovenian young adult
population is warranted.

The influence of engagement in physical activity in sports in relation to LBP has been
variably reported: it was associated to LBP as a protective factor (Lei, Dempsey, Xu, Ge, &
Liang, 2005), in other reports the influence of sport physical activity was not an
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independent factor of LBP (Jacob, Baras, Zeev, & Epstein, 2004), but other reports showed
that higher engagement in sport training is a risk factor for LBP (Brennan, et al., 2007). Even
when the studies showing no association of sport activity with the LBP are taken into
consideration (Jacob, et al., 2004), it can be seen that nevertheless higher demands in
occupational physical activity was associated with low back pain. The possible association of
sport activity intensity with LBP is of special importance, since there are possible
interventions that may be used during the training and recreational activity for prevention
of LBP and important positive public health benefits can be expected with their
implementation.

Our data in the sample of chemistry and physical education (PE) students support
the trend toward negative influence of higher level of sport activity: LBP during the last 6
months was present in 71,3% of competitive level students and in 59,2% of recreational
level students (p=0,06). Even more robust data were found in the subgroup of PE students:
the intensity of pain and disability were significantly higher in students engaging in sports
at the competitive compared to recreational level (intensity - GCPS points: 37/100 vs.
29/100, p=0,007; disability 21/100 vs. 12/100, p=0,002). In this subgroup the follow-up
prevalence of LBP after the finish of first half of the first semester showed similar
prevalence of LBP as in the beginning of the study year.

This data in the sample population of young adults is especially important since the
follow-up prospective studies published in the last years show that LBP in adolescence or
young adulthood predicts LBP later in life. For example, young people from 12 to 22 years of
age with persistent LBP during the previous year had an odds ratio of 3.5 for persistent LBP
eight years later (Hestbaek, Leboeuf-Yde, & Kyvik, 2006; Hestbaek, Leboeuf-Yde, Kyvik, &
Manniche, 2006).

LBP is highly prevalent in top level competitors, especially in sports with
hyperextension, flexion and rotational movements such as gymnastics (Caine, Cochrane,
Caine, & Zemper, 1989; Goldstein, Berger, Windler, & Jackson, 1991). Specifically, rapid
periods of growth and advanced level of training and competitions are associated with a
higher risk of injuries, among which acute mechanical LBP is one of the commonest (Caine,
et al., 1989). When the pain is chronic and ongoing serious lesions such as spondylolysis and
spondylolysthesis must be excluded (Bennett, Nassar, & DeLano, 2006). Spondylolysis is a
special form of vertebral injury, where there is a discontinuity in the lateral pars
interarticularis of the vertebrae and consequently the stability of the body of the vertebrae
is lost. The usual consequence is a forward slippage of the vertebral body, what is known as
spondylolysthesis.

Interventional studies published in the last years have shown beneficial effects of
specific workout programs such as Pilates (Bucar Pajek & Pajek, 2009; Rydeard, Leger, &
Smith, 2006) or other specific lumbar muscle control exercises (Harringe, Nordgren,
Arvidsson, & Werner, 2007) for amelioration of LBP. In the study of Rydeard, Leger, &
Smith (2006), a randomized controlled trial with pretest-posttest design, a 3-, 6-, and 12-
month follow-up was used to investigate the efficacy of a Pilates therapeutic exercise
approach in a population with chronic LBP. Thirty-nine physically active subjects between
20 and 55 years old with chronic LBP were randomly assigned to 1 of 2 groups. The specific-
exercise-training group participated in a 4-week program consisting of training on
specialized (Pilates) exercise equipment, while the control group received the usual care,
defined as consultation with a physician and other specialists and healthcare professionals,
as necessary. Treatment sessions were designed to train the activation of specific muscles
thought to stabilize the lumbar-pelvic region. Functional disability outcomes were
measured with The Roland Morris Disability Questionnaire and average pain intensity using
a 101-point numerical rating scale. There was a significantly lower level of functional
disability (P = 0,023) and average pain intensity (P = 0,002) in the specific-exercise-training
group than in the control group following the treatment intervention period. The posttest
adjusted mean in functional disability level in the specific-exercise-training group was 2,0
(95% CI, 1,3 to 2,7) points compared to a posttest adjusted mean in the control group of 3,2
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(95% CI, 2,5 to 4,0) points. The posttest adjusted mean in pain intensity in the specific-
exercise-training group was 18,3 (95% CI, 11,8 to 24,8), as compared to 33,9 (95% CI, 26,9
to 41,0) in the control group. Improved disability scores in the specific-exercise-training
group were maintained for up to 12 months following treatment intervention.

Similarly in 2006, the Italian study was published which compared Pilates method
and well established back scholl exercise program (Donzelli, Di Domenica, Cova, Galletti, &
Giunta, 2006). Both metods gave comparable results in the terms of reduction in pain
intensity and disability. The Pilates method group showed better compliance and subjective
response to therapeutic exercise.

In the study of Harringe, Nordgren, Arvidsson, & Werner (2007), fifty-one gymnasts,
with and without LBP, 11-16 years old, from three top-level gymnastics team participated
in the study comprising 12 weeks. Every day the gymnasts answered a questionnaire
regarding low back pain. After baseline (4 weeks) the intervention group performed a
specific segmental muscle training program. Twenty-four gymnasts (47%) reported low
back pain during baseline. Gymnasts in the intervention group reported significantly less
number of days with low back pain at completion compared to baseline (P = 0.02).
Gymnasts in the control group showed no difference in terms of days with low back pain or
intensity of low back pain between baseline and completion. Eight ggmnasts (out of 15) with
LBP in the intervention group became pain free.

These three examples of interventional studies show that specific exercise programs
are successful in decreasing the LBP and consequential morbidity. It would be vise to
implement the elements from this program in the training process of those athletes who
have problems with repetitive mechanical LBP. If the problem nevertheless evolves into a
chronic one, a full medical evaluation should be performed since there are potentially
serious spinal conditions which may cause this pain and need specific diagnostic and
therapeutic interventions.

Conclusions

In contrast with older beliefs recent reports show relatively high prevalence of LBP already
in the young adult population. Our data indicate the association of higher level sport activity
with low back pain which is in accordance with some previous reports. LBP is highly
prevalent also in the highest level competitors in certain sports, especially gymnastics.
Published interventional studies in this groups show success of the specific workout
programs such as Pilates. These workout programs could be used also for prevention and
amelioration of LBP in physically active student population and their implementation
should be prospectively studied. With this point taken, can we regard the relatively high and
unchanged prevalence of LBP after the first semester at the Faculty of sport a lost
opportunity for PE students to improve their quality of life and to master the effective
preventive workout program?
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SPORT FOR DISABLED
Helena Burger

Introduction

In spite using exercises and hydrotherapy since ancient times and some individuals
practising different sports in the past, the great development of sport for disabled started
after the first and the second world wars. Today elite disabled athletes trained equally as
able ones.

Significance and aims of sport for disabled

Sport can be already part of the complex rehabilitation programmes. During rehabilitation
we can use sport to improve functioning of a person and to convince him that he can still be
active and perform different recreational activities after discharge. Recreational activities
have same physiological, psychological and social beneficial effects for all.

Sports for disabled

Disabled persons can participate in sports for able body persons but they may need
additional equipment or adaptations. Not all sports are appropriate for all. The American
Academy of Orthopaedic Surgeons has developed a “participation possibility chart” which
includes some of the major physical disabilities and major sporting activities (Adams 1991).
Sport may be recommended for certain disability, appropriate for some but not appropriate
for other with the same disability, adapted when almost all need adaptations of equipment
or rules or not recommended at all.

There are also sports developed specially for people with certain disability, for
example goalball for blind.

Sport competitions and classification

In the past some sportsmen competed at competitions for able bodied. And some have been
very successful (world record, Olympic champion), but most were not competitive. That is
why in 1984 the Stroke Mandeville Games for the paralysed were founded (Guttman1976).
In 1960 they transformed into Paralympic games. This year on Paralympic games in Beijing,
China disabled sportsmen will compete in 20 different sports: archery, athletics, boccia,
cycling, equestrian, football 5-a-side, football 7-a-side, goalball, judo, power lifting, rowing,
sailing, shooting, swimming, table tennis, sitting volleyball, wheelchair basketball,
wheelchair fencing, wheelchair rugby and wheelchair tennis.

Due to different functional abilities of subjects with same kind of disability athletes
are divided - classified into several groups with similar functional abilities. Today in several
sports they try to combine together also athletes with different disabilities but same
functional abilities.

Medicine and sport for disabled

Medical doctor working with disabled athletes have to have a good knowledge about
disabilities, their peculiarities, classification, sports and sport medicine. Exercise stress
testing, prevention, therapy and rehabilitation of sport injuries, nutrition and nutritional
supplements became crucial part of sport for disabled.
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Conclusion

People with disabilities may perform sport for recreation or on a competition level. Both
have positive effect, whereas competition sport may also have some negative effects.
Medical doctors working with these people have to be awere of all these effect and try to
prevent negative ones.
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CARDIO-METABOLIC SYNDROME IN ADOLESCENTS: AN
EARLY PREVENTION BY PHYSICAL EXERCISE

Zijad Durakovié¢ & Marjeta Misigoj-Durakovi¢

Abstract

Physical exercise is important in the early prevention of cardio-metabolic syndrome, which
is one of the most frequent diseases today. Sedentary life style, surrounded by sophisticated
technological achievements, supersedes the time spent in motion in all age groups, from the
earliest childhood. Cardio-metabolic syndrome (CMS) is a complex process and one of the
most important groups of diseases, presenting a major health problem in developing
countries. CMS is an increasing risk for coronary heart disease, stroke and peripheral
angiopathy. CMS comprises overweight and abdominal-intraperitoneal apple shape obesity,
insulin resistance or glucose intolerance: type 2 diabetes mellitus (some persons are
genetically predisposed to insulin resistance), hypertriglyceridemia with low HDL and high
LDL cholesterol, accompanied by arterial hypertension. The prevention of metabolic
syndrome should start as early as possible: in the period of childhood and adolescence.
However, intervention exercise programs should not be limited to younger age groups, but
must encompass all age groups within population.

Introduction

The number of persons whose life can be described as sedentary has never been so large.
Physical activity is markedly reduced today. Heavy physical work in developed countries
recedes in front of mechanization and robotics. The time spent sitting in front of a TV or
video becomes longer, as well as the time spent playing video games, sitting, surfing on the
Internet etc. Having in mind the generally accepted fact that chronic metabolic and
cardiovascular diseases have their source early, in childhood and adolescence, particularly
concerning is the increasing prevalence of inactivity during adolescence (McMurray &
Hackney, 2005; Volek, Vanheest, & Forsythe, 2005) (K. Hansen, Shriver, & Schoeller, 2005;
MisSigoj Durakovic, 2003; Vuori, 2004).

Physical activity

The everyday activities level varies according to age, gender, and other factors (MiSigoj
Durakovié¢, Heimer, Matkovié, Ruzi¢, & Prskalo, 2000). It is higher in boys than in girls of the
same chronological age (Finn, Johannsen, & Specker, 2002). Boys spend more time in
moderate and intense activities than their female peers. Factors associated with the
everyday activity level of preschool children are gender, history of preterm birth, childcare
centers and the father's body mass index (BMI) (Finn, et al.,, 2002). The investigations of the
European and North American school children and adolescents have shown that the activity
of a school child rises till the early adolescent period, when it starts to decrease. The
children’s activity significantly decreases during adolescence, what is attributed to
biological, environmental and social impacts (Rowland, 2007). The decrease is especially
pronounced in the late adolescent phase, particularly in young men who are otherwise more
active than girls throughout the whole period of growth and development. The Dutch study
by Kemper et al. (1983) showed that during adolescence the decrease is quite observable in
the time spent in moderate and high intensity activities, with observably more time devoted
to mild intensity activities. Sedentary life style of modern man, surrounded by sophisticated
technological achievements, supersedes the time spent in physical activity from the earliest
childhood (Oliver, Schofield, & Kolt, 2007).
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Cardio-metabolic syndrome

Cardio-metabolic syndrome (CMS) or syndromes such as syndrome X plus, insulin
resistance syndrome, obesity syndrome, diabesity, metabolic three-syndrome, big four,
quartet of death, plurimetabolic syndrome, or Reaven:s syndrome (G.M. Reaven described it
in 1988) (1988, 2005) is a complex process and in our time one of the most important group
of diseases and a major health problem in developing countries. MS is an increasing risk for
coronary heart disease, stroke and peripheral angiopathy (Deka, et al., 2008; Tucak-Zoric, et
al, 2008) MS consists of overweight and intraperitoneal apple shape obesity, type 2
diabetes mellitus (some persons are genetically predisposed to insulin resistance),
hypertriglyceridemia with low HDL and high LDL cholesterol accompanied by arterial
hypertension. It is associated with prothrombotic state with high serum fibrinogen or
plasminogen activator inhibitor-1 level, endothelial dysfunction and a pro-inflammatory
state with the high level of serum C-reactive protein (Alberti, Zimmet, & Consultation,
1998). An assemblage of risk factors for MS includes age, obesity, history of diabetes
mellitus and similar diseases such as polycistic ovarian syndrome with metabolic
consequences in women, hormones and reproductive system, etc. (Armstrong, 2006).

Definitions of cardio-metabolic syndrome

The World Health Organization (WHO) definition (Alberti, et al, 1998) requires that
individual with CMS have: 1) hyperglycaemia/insulin resistance or fasting glucose level =
6.1 mmol/L and at least two of the following criteria: 2) abdominal or central obesity and
WHR (waist to hip ratio) >0.90 in men and >0.85 in women and/or BMI >30 kg/m2; 3)
serum triglyceride level = 1.69 mmol/L and/or HDL cholesterol <0.9 mmol/L in males and
<1.00 mmol/L in females; 4) high blood pressure 2140/90 mmHg or treatment with drugs;
5) microalbuminuria: urinary albumin excretion rate 20 pg/min or urinary
albumin/creatinine ratio > 3.5 mg/mmol.

The criteria of the National Institute of Health ( Third Report of the National
Cholesterol Education Program or NECP, Evaluation, and Treatment of High Blood
Cholesterol in Adults, Adult Treatment Panel III or ATP III) ("Executive Summary of The
Third Report of The National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, And Treatment of High Blood Cholesterol In Adults (Adult Treatment
Panel III)," 2001) does not explicitly include insulin resistence of glucose intolerance as
required criteria, rather defines the CMS as the co-occurence of three or more of the
following five criteria: 1) abdominal obesity-waist circumference >102 cm in men, >88 cm
in women; 2) hyperglycaemia: fasting plasma glucose =6.1 mmol/L or treatment with
antidiabetics; 3) serum triglyceride level >1.69 mmol/L or drug treatment; 4) HDL
cholesterol <1.04 mmol/L in men, <1.29 mmol/L in women or drug treatment; 5) high blood
pressure 2130 mmHg systolic and =285 mmHg diastolic or drug(s) treatment.

The criteria of the American Heart Association (AHA) and The National Heart, Lung
and Blood Institute (Grundy, et al., 2005) (NHLBI) include: 1) waist circumference the same
as ATP III (does not include BMI) and at least two of the following criteria: 2) fasting glucose
= 5.6 mmol/L; 3) serum triglycerides the same as WHO; 4) serum HDL cholesterol the same
as NCEP/ATP III; 5) blood pressure the same as NCEP/ATP IIL

The criteria of the European group for the study of the insulin resistance (Balkau &
Charles, 1999) (EGIR) includes insulin resistance with 2 of the following: fasting plasma
glucose level 26.1 mmol/L without diabetes mellitus; increased waist circumference 294 cm
for males and 288 cm for females; triglyceride levels 2.0 mmol/L or treatment for elevated
triglycerides level, and/or HDL cholesterol levels 1.0 mmol/L or treatment for reduced HDL
cholesterol levels; blood pressure 2140/90 mmHg or treatment for arterial hypertension.

The criteria of the International Diabetes Federation (IDF) (Alberti, Zimmet, & Shaw,
2005; Ford, 2005) include: 1) central obesity, i.e. waist circumference in Mediterraneans:
294 cm in males, 280 cm in females, and at least two of the following criteria: 2) fasting
plasma glucose level the same as in ATP Il or therapy for type 2 diabetes mellitus; 3) serum
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triglycerides 21.7 mmol/L or therapy for triglyceridemia; and/or 4) HDL-cholesterol level
<1.00 mmol/L in males and <1.30 in females; 5) blood pressure as in ATP IIl and
AHA/NHLBI or therapy with antihypertensives.

The criteria of the International Diabetes Federation (IDF) in adolescents (10-16
years) (Hirschler, Calcagno, Aranda, Maccallini, & Jadzinsky, 2007; Zimmet, et al., 2007)
requires the following: 1) central obesity measured by waist circumference 290 percentile
for childs age, and at least two of the following criteria: 2) glucose intolerance: glucose level
5.6 mmol/L; 3) serum triglyceride level =1.7 mmol/L; 4) HDL-cholesterol level <1.03
mmol/L; 5) blood pressure 2130 or 85 mmHg (table 1). According to IDF (Hirschler, et al,,
2007; Zimmet, et al., 2007), it is not possible to diagnose metabolic syndrome in children
<10 years. However, in children with abdominal obesity and risk factors: positive family
history of CMS, type 2 diabetes mellitus, obesity, hyperlipoproteinemia, cardiovascular
diseases including arterial hypertension, further observations and preventive measures
have do be done, primarily for weight reduction.

Table 1: Criteria of cardio-metabolic syndrome

Adults Adolescents
Clinical and WHO NCEP AHA/ EGIR IDF IDF
biochemical (Alberti, (Executive =~ NHLBI (Balkau, B.,, (Alberti, et (Hirschler,
parameters Zimmet, &  Summary (Grundy, et & Charles, al, 2005; etal, 2007;
Consultatio of The al, 2005) 1999 Ford, Zimmet et
n, 1998) Third 2005) al,, 2007)
Report of
The
National
Cholesterol
Education
Program,
2001)
Waist - 2102 m 2102 m 294 m 294 m = 90th
circumference > 88 f >88f >80 f >80 f percentile
(cm)
Waist to hip >0.90 m - - -
ratio (WHR) >0.85f - - - -
Glucose 26.1 26.1 >5.6 26.1 >5.6 5.6
(mmol/L)
Insulin yes no no yes no no
resistance

Body Mass Index >30 - - -
(BMI kg/m?)

Triglycerides 21.69 21.69 21.69 22.0 21.7 21.7

(mmol/L)

HDL- cholesterol <0.90 m <1.04m <1.04m <1.0 <1.03m <1.03
<1.00f <1.29f <1.29f <1.0 <1.30f

Blood pressure 2140/90 >130/85 >2130/85 >140/90 >130/85 >130/85
(mmHg)

In the study of Hirschler et al. (2007) out of 167 children, 11.3% had the CMS and
21.9% among overweight children. Ford and co-workers (Ford, Giles, & Dietz, 2002) have
reported the prevalence of 24% in adult U.S. population aged =20 yrs, increasing from 6.7%
among the participants aged 20 through 29 years to 43.5% and 42.0% for the participants
aged 60 through 69 years and aged at least 70 years, respectively. In 2004, Ford and co-
workers (Ford, Giles, & Mokdad, 2004) reported an increase in CMS prevalence in U.S. adults
aged 220 yrs from 24% in NHANES III ("Executive Summary of The Third Report of The
National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, And
Treatment of High Blood Cholesterol In Adults (Adult Treatment Panel I1I)," 2001) to 27% in
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NHANES 1990-2000. Similar prevalence is reported for some European populations (Deka,
et al,, 2008; Lorenzo, et al., 2003; Sattar, et al., 2003). Bokor et al. (2008) have revealed the
high prevalence of CMS among obese European children and adolescents. Recently, a
modification of the metabolic syndrome criteria designed for children and adolescents
shows that 50 percent of U.S. children who are severely overweight have CMS (Spiotta &
Luma, 2008).

The prevention of cardio-metabolic syndrome by physical exercise

The group of known risk factors for the development of chronic metabolic and
cardiovascular diseases with high incidence in modern populations (e.g. atherosclerosis,
CMS, coronary heart disease, diabetes mellitus, arterial hypertension) comprises obesity,
increased fats in blood, elevated arterial blood pressure, low sensitivity to insulin, physical
inactivity, cigarette smoking, and in the last two decades the identified group of risk factors
for the development of coronary heart disease (CHD), including factors as fibrinogen,
homocysteine, C-reactive protein, plasminogen activator inhibitor 1 and endothelial
dysfunction. A significant number of young people present at least one risk factor for the
development of chronic cardiovascular diseases (Cunnane, 1993). In the prevention of
chronic diseases, we are particularly interested in factors which can be already treated in
the early age. Parizkova (Parizkova & Hainer, 1990) stated, that “...a genotype characterized
by a high level of spontaneous body activity has a significantly higher HDL-C, with the trend
of larger body dimensions, less fat reserve, higher energy input by food, higher
cardiorespiratory and motor abilities, what is observable already in the pre-school age”. The
effect of physical exercise in childhood and adolescence upon health in adult age can be
viewed through: directly observable benefit, the influence on the child’s health and the
impact upon the level of physical activity in adulthood (Baror, 1993) , or more precisely,
according to Blair et al. (1989), through possible connection between physical activity
during childhood and adolescence and health in adult age: 1) the connection of physical
activity and health in young age; 2) the connection of physical activity during young age and
physical activity in adulthood; and 3) the connection of physical activity during young age
and health in adult age.

The investigations of Wilmore & Mcnamara (1974) long ago have confirmed that
from the early school age we find in children the factors for the development of CHD. The
prevalence of obesity increases with school age. Obesity, along with reduced physical
activity, will develop in the case of inadequately high energy intake through food in relation
to actual energy expenditure. A significant link between obesity and hours spent in front of a
TV has been confirmed in the sample of American children (Gortmaker, et al, 1996).
Sedentary habits are also related to increased intake of additional snacks (Gortmaker, et al.,
1996). The majority of studies base the estimation of overweight and obesity only upon the
measures of body mass and height, mostly by using body mass index. In children, for the
definition of overweight and obesity are used respective cutoff points of the 85. and 95.
percentile of referent BMI values for a particular age (Rennie & Jebb, 2003). Nowadays, the
estimations are more and more based on the body composition analysis, the portion of body
fat and its distribution (Gultekin, Akin, & Ozer, 2005; S. E. Hansen, Hasselstrom, Gronfeldt,
Froberg, & Andersen, 2005; Orden & Oyhenart, 2006; Poplawska, Dmitruk, & Wilczewski,
2006; Ribeiro, et al., 2004). In a five-year period we have registered the trend of changes in
the body composition in Croatian preschool children with the increase of body fat portion,
without changes in BMI, along with the substantial reduction of non-fat mass portion in
girls, particularly on the account of muscle mass in upper extremities (Horvat, Misigoj-
Durakovic, & Prskalo, 2009). The causes of such changes we have sought in nutritional
habits and physical exercise. In population of Croatian school children, overweight is
present in about 11% of children aged 7-14 yrs, and among them 5.2% are obese (Kuzman,
Pejnovié-Franeli¢, & Pavi¢-Simetin, 2004).
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Obesity endangers health and negatively impacts the ability of mastering motor
tasks. According to Vanhala et al. (Vanhala, Vanhala, Kumpusalo, Halonen, & Takala, 1998),
obesity in adult age is more harmful for health if it lasts since childhood, because of
coronary heart disease, arterial hypertension, diabetes mellitus, hyperlipoproteinemia, liver
diseases and some malignant diseases more frequently occurring in obese people.

Fat tissue (particularly its visceral component) is not only “ballast” mass but
hormonally extremely active tissue (Wong, Janssen, & Ross, 2003). Many factors secreted in
adipose tissue participate in the pathogenesis of metabolic diseases. Thus, the excessive
accumulation of fat tissue is regarded as an independent metabolic risk (Vanhala, et al,
1998). The body fat accumulation of the central abdominal type (android or apple-like type)
is a substantially greater metabolic risk than other types of body fat accumulation (gynoid
or pear-like, and intermediary type). Thus, today the measures of waist circumference and
the ratio of waist and hip circumference are considered to be important predictors of
metabolic risk and risk for some chronic diseases, independent from overweight estimated
by the body mass index. Visceral fat is a strong predictor of insulin resistance and glucose
intolerance. It is related to the increased level of triglycerides and decreased level of high-
density lipoproteins (HDL-cholesterol) (Wong, et al., 2003).

Physical exercise plays an important role in the body mass regulation and in the
prevention of obesity in children and adults (Fogelholm, Stallknecht, & Van Baak, 2006; K.
Hansen, et al., 2005; Hills, King, & Armstrong, 2007; McMurray & Hackney, 2005; Parizkova
& Hainer, 1990; Volek, et al., 2005; Vuori, 2004). It influences both sides of energy balance.
Physical exercise is considered as one of the key links between hormonal modulators of
energy metabolism (K. Hansen, et al, 2005). Sympathetic nervous system and
catecholamine affecting adipose metabolism directly and through the impact on hormones
influencing the fat metabolism play the major role in enhancing the lipolysis during exercise
(McMurray & Hackney, 2005). The amount of fat oxidized during exercise and post-exercise
period depends on a number of factors. The type of exercise, its intensity and duration,
energy expenditure during exercise, gender and individual fitness level are some of the
factors influencing the amount of oxidized fat (K. Hansen, et al., 2005).

A number of studies show lower levels of arterial blood pressure and other
cardiovascular risk factors in children with better functional capacities (Boreham, et al.,
2001; Hurtig-Wennlof, Ruiz, Harro, & Sjostorm, 2007). The study by Boreham et al. (2001)
has showed that in 15-yr-old boys physical activity was beneficially associated with systolic
blood pressure, lipid profile, and cardiorespiratory fitness. In 15-yr-old girls, sport
participation was beneficially associated with fatness and cardiorespiratory fitness. Obese
children often have higher levels of blood pressure. Examining the independence of the
relationship between the cardiovascular risk factors and both body fatness and
cardiorespiratory fitness in adolescents, Boreham et al. (2001) have revealed that the
relationships between fitness and cardiovascular risk status in adolescents are mediated by
fatness. Similar results have been recently shown by Tomas et al. (Thomas, Cooper,
Williams, Baker, & Davies, 2007). The results stress the importance of early prevention of
overweight and obesity.

Studies of the correlation of activity levels or cardiovascular fitness and risk factors
for the development of cardiovascular diseases in the young have confirmed significant
positive correlation between HDL-C level and aerobic endurance, as well as higher HDL-C
level and lower triglyceride level in active children (Thomas, Baker, & Davies, 2003). A
certain number of studies have investigated the possible correlation of cardiovascular
disease risk factors, such as homocysteine, fibrinogen, C-reactive protein, plasminogen
activator inhibitor I, thrombin-antithrombin complex and endothelial function with the level
of physical activity in children and adolescents (Abbott, Harkness, & Davies, 2002; Nienaber,
Pieters, Kruger, Stonehouse, & Vorster, 2008).

In children, the type of relationship and levels of minimal daily physical activity
indispensable for the prevention of risk factors for CMS are less known than in adults.
Speaking about adults, there is a consensus on general recommendations for minimal
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duration, frequency and intensity of physical activity aimed at health protection and
prevention of chronic diseases ("Physical activity and cardiovascular health. NIH Consensus
Development Panel on Physical Activity and Cardiovascular Health," 1996), as well as
special recommendations for the prevention and treatment of obesity (Fogelholm, et al,
2006; Hills, et al., 2007). For school children, the attitudes are not homogenous. For the
purpose of health protection, the majority argue for the minimum of 60 minutes of
moderate to intense activity daily, adjusted to age. It develops cardiovascular endurance
and muscle strength, simultaneously includes “carrying one’s own body mass” (what
contributes to bone density) (Strong, et al., 2005), and diminishes the time of sedentary
daily activities in front of the TV, PC, video games, telephone, etc. Canadian authors
recommend increase in the daily amount of physical activity for another 30 minutes
(Canada, 2004). Andersen et al. (2006) consider the recommended minimum of 60 minutes
insufficient and suggest more activities, but varied according to age. Approach based on
recommendations for restricting time spent in sedentary activities is not simple and
requires change in numerous environmental factors which will facilitate more safe and free
motion of children and adolescents (Fogelholm, et al., 2006).

Health protection and primary prevention of obesity and CMS, the syndrome of
growing prevalence, should be started as early as possible with special attention paid to
adoption of correct nutritional habits and physical activities from preschool to school age.
Ensuring safe moving of children in everyday comings to and goings from school on foot or
on bikes, as well as availability of equipped and safe playgrounds, will enable increased level
of physical activity during free time. It is important to include parents in encouraging and
directing a child to activities, along with the crucial role of school through physical
education, which is needed daily, and further promotion of school sports, restriction of time
the children spend sitting at school daily and weekly, as well as by prolonging breaks during
which children may practice physical activities.
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THE IMPORTANCE OF PHYSICAL ACTIVITY FOR
CHILDHOOD HEALTH

Karsten Froberg & Lars Bo Andersen

Abstract

A sedentary lifestyle is common among adults and is associated with a higher mortality rate
and rates of common diseases. Except obesity these problems are not manifest in children,
but it may be anticipated that it becomes increasingly difficult to change to a more
physically active lifestyle with higher age. There could therefore be good reasons to
promote a physically active lifestyle in early life. Primary prevention as early as possible
should always be preferred instead of prevention at a time where irreversible pathological
changes have occurred. The latter may especially be related to metabolic diseases such as
cardiovascular disease and type 2 diabetes. Obesity is increasing in Europe, but large
geographical and social differences exist. The Northern and eastern European countries
have less obese children than the Southern part of Europe, and obesity is more prevalent
among the lower socio-economical classes. There is a rationale for primary prevention in
relation to CVD, obesity and health promotion in children if the following hypotheses are
true: a) a large percentage of children have a lifestyle which is so sedentary that it may
increase the risk of developing obesity, atherosclerosis and other diseases prematurely; b) a
sedentary lifestyle causes increased levels in disease risk factors, which is known to
increase risk of premature death; c) CVD risk factors, obesity and sedentary behaviour track
during childhood into adulthood; d) interventions including increased physical activity in
children at risk are efficient to decrease risk factor levels and change behaviour to a more
physically active lifestyle. This talk will elucidate the evidence showing that the above
criteria are met, and also that there is a large potential for primary prevention of CVD and
obesity in European children. Lifestyle changes should be initiated and increased physical
activity should be one of the key actions.

Introduction

A sedentary lifestyle is common among adults and is associated with a higher mortality rate
and rates of common diseases such as cardiovascular disease (CVD), diabetes and some
cancers in adults. These diseases are usually not manifest in children, but it may be
anticipated that it becomes increasingly difficult to change to a more physically active
lifestyle with higher age. Therefore, it is necessary to promote a healthy lifestyle in early life.
Primary prevention as early as possible should always be preferred instead of prevention at
a time where irreversible pathological changes have occurred. The latter may especially be
related to metabolic diseases such as cardiovascular disease and type 2 diabetes.

Recommendations

Physical activity should be a normal part of daily living habits for young people. Throughout
the lifespan, physical activity plays a key part in young people’s physical, social and mental
development. All forms of activity have a part to play over the years, whether informal play,
‘free’ range’ activity and games, physical education, sport, walking and cycling as transport,
or more formal ‘exercise’. Babies learn and develop physical capabilities through play;
toddlers develop key social skills through games with others; and young people develop
basic skills and an understanding of rules and team membership through sport and physical
education. Therefore people in physical education also claims that ‘the pre-eminence of skill
should be regarded as a main educational objective in physical education’ (Arnold, 1991).
Another very important reason for supporting an increasing the amount of physical activity,
physical education and sport in childhood is given by Trudeau and Shephard (2008). In their
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review of quasi-experimental and cross sectional studies they found that additional
emphasis on physical education may result in small absolute gains in academic grade point
average as well as a positive association between academic performance and PA. They also
found a positive influence of PA on concentration, memory and classroom behaviour as well
as a positive relationship between PA and intellectual performance. This has been verified
by Aberg MAI etal. in relation to male youngsters (2009). In a cohort study following
Swedish men born in 1950 through 1976 who were enlisted for military service at age 18 (n
=1.221.727 including 1432 monozygotic twin pairs ), they found a positive association
between cardiovascular fitness and intelligence after adjusting for relevant confounders,
and of crucial importance, this was also obtained by the monozygotic twin pairs. The
associations was primarily explained by individual specific, non-shared environmental
influences ( >80%), whereas heritability explained less than 15% of the co-variation. It was
also demonstrated that cardiovascular fitness at age 18 years predicted educational
achievements later in life. The data substantiate that physical exercise can be an important
instrument in public health initiatives to optimize educational achievements and cognitive
performance at the society level.

In addition to this, a physically active lifestyle has direct and indirect health benefits
for young people, particularly through the possible prevention of overweight and obesity,
the promotion of good mental health and the establishment of healthy lifestyles that may be
continued into adulthood. Many young people do take part in regular physical activity and
sport. However, there is increasing evidence to suggest that large numbers of young people
across the EU are not taking part in physical activity to a level recommended to benefit their
health. The provision of physical education in schools appears to be declining, and
opportunities to be active in daily life are tending to be marginalized due to the increasingly
popularity of the car as mode of transport, and the computer and/or TV screen as mode of
recreation (Dietz, 2001). This justifies recommendations to address this key issue. Physical
inactivity harms current and future health. There is now strong evidence to support the
relationship between physical activity and many aspects of adult health. Physical activity
reduces morbidity and mortality from many of the leading causes of ill health, notably
coronary heart disease, as well as having positive effects on aspects of health including body
fat and weight control, and depression and anxiety (Blair et al., 1996; Paffenbarger, 1993).

The established causal links between health status and CVD risk factors has not yet
been confirmed in children, but behavioral, physiological and genetic risk factors for CVD
can be identified in children and young people. Lifestyle related risk factors such as low
physical activity (PA) and physical fitness (PF) has been independently linked to risk factors
for CVD mortality in men and women, and furthermore related to CVD risk factors such as
elevated blood pressure and unfavourable blood lipids at an early stage in children
(Katzmarzyk, Malina, & Bouchard, 1999). It is biologically plausible that PA improves the
metabolic health profile - also in children, and it has been shown that objectively measured
PA is inversely related to clustering of risk factors related to the metabolic syndrome
(Andersen et al., 2006).

In young people the main morbidities which affect adults, and which are caused at
least in part by a sedentary lifestyle, have not had long enough time to develop. The main
exception to this is childhood obesity, which has been referred to as a global epidemic, and
can be considered a health problem in its own right (Cali, & Caprio, 2008). But exposure to
physical inactivity through childhood can, as said, serve as a critical risk factor for the early
origin of CVD in adulthood. Several prospective cohort studies have documented that
sedentary adults, as compared to their physically active counterparts, are at considerable
risk for various CVD (Haskell et al, 2007). These studies have laid the foundation for
physical activity recommendations presented by public health authorities. In contrast, very
limited evidence exists based on prospective research for the current physical activity
recommendations in children and adolescents. Thus, very little is known about the long
term negative effects of physical inactivity during the period of childhood.

42 |Page



According to expert opinion and empirical evidence the current recommendations
suggest that children and adolescents should participate in physical activity of at least
moderate intensity for at least 1 hour per day with 20 minutes of physical activity being
more intensive a couple of times per week (Strong et al.,, 2005). This recommendation is
primarily based on intervention studies of highly selected participants (such as obese
children) and cross sectional studies associating self-reported physical activity to various
health parameters.

The Canadian Society for Exercise Physiology, in partnership with the Public Health
Agency of Canada, has recently initiated a review of their physical activity guidelines to
promote healthy active living for Canadian children, youth, adults and older adults.
Comprehensive systematic reviews were completed to ensure a rigorous evaluation of
evidence informing the revision of physical activity guidelines for the different populations.
Using an independent expert panel to review the background materials and systematic
reviews, a paper has been published representing their interpretation of the evidence
(Kesaniemi, Riddoch, Reeder, Blair, & Sorensen, 2010). The paper includes their
recommendations for evidence-informed physical activity guidelines. They made three
recommendations for school-age children and youth, which should stimulate sound growth
and development and confer protection against known risk factors for adult chronic disease.

Recommendation 1

Children and youth aged 5-19 years of age should accumulate at least 1 hour and up to
several hours of at least moderate-intensity PA on a daily basis to achieve most of the health
benefits associated with PA. Some health benefits can be achieved through 30 minutes/day
of moderate-intensity PA, and this should be used as a "stepping stone" for currently
sedentary children.

Recommendation 2

Vigorous-intensity activities should be incorporated or added when possible, including
activities that strengthen muscle and bone.

Recommendation 3

Aerobic activities should make up the majority of the daily PA. Muscle- and bone-
strengthening activities should be incorporated on at least 3 days of the week.

Recently cross sectional data based on objective measures of physical activity from
the European Youth Heart Study (EYHS) has been published showing, that physical activity
levels should be higher than the current international guidelines of at least 1 hour per day of
physical activity of at least moderate intensity to prevent clustering of CVD risk factors
(Andersen et al,, 2006). At least 90 minutes of MVPA was recommended. But clearly, further
research is highly warranted to validate and qualify the current recommendations for
children and adolescents.

Principally, the difficulty in elucidating the influence of physical activity during
youth on the risk of CVD in adulthood is inherent to the difficulty of estimating habitual
physical activity in children and adolescents and to the considerable lag time between
exposure to a risk factor and manifestation of a cardiovascular event. A lot of resources have
in recent years been investigated in developing methods to measure physical activity
objectively by utilizing accelerometry and software development to quantify habitual
physical activity objectively (Brage et al,, 2004; Ekelund et al., 2001). Furthermore, methods
has been developed analyzing CVD risk factors as a composite risk score without
dichotomizing their continuous nature rendering it a better measure of cardiovascular
health in younger populations (Andersen et al., 2006; Brage et al., 2004). Now it is also
possible to measure early structural and functional changes of large vessels using non-
invasive measurement techniques and this represents novel means of studying the initiation
and progress of arterial disease during the important early years of life. Thus, arterial

43|Page



properties such as Carotid intima-media thickness (IMT), arterial stiffness and endothelial
function can be determined by high-resolution ultrasound imaging. Both IMT, arterial
stiffness and endothelial function predicts the development of CVD independent of
conventional risk factors and clustering of conventional risk factors is a very strong
condition predicting future CVD (Conroy et al., 2004). Together with obesity measures,
these measures serve as attractive end-points in epidemiological studies of the early origins
of CVD.

So, the importance of physical activity during childhood is for sure accepted, also
because the obesity rates escalate and the onset of chronic disease appears at earlier stages
of the life course, but more research using randomized trials as well as the newest methods
regarding both activity and the manifestation of a cardiovascular event are essential before
any concluding evidence can be made for physical activity recommendations for children
and youth.

We now know that CVD risk factors cluster in children, and clustering is associated
independently with obesity, low physical activity and fitness. These observations can be
accounted for by defined physiological mechanisms that are thought to be at the origin of
the risk factor clustering.

What can be done?

Increase in physical activity may be achieved in different ways, and the most effective way
in a specific population may depend on many factors including the culture. A key issue is
how sedentary children are reached. Increasing physical activity in the most active children
may reveal limited health gain while an increase among the sedentary children may be
much more important in the prevention of future disease. Some arenas where sedentary
children could be targeted are schools and in interventions targeting everyday living such as
active transport. In many countries there are strong associations promoting organized
sport. These organizations may have the resources to promote sport, but as the main goal in
the organizations is to improve performance and develop elite athletes, they very often lack
initiatives to include children who are not successful in sports.

In countries where physical education is compulsory, school based interventions is a
possible way to reach sedentary children. Dobbins et al. recently reviewed the effects of
school based intervention to increase physical activity and improve health (2009). Studies
showed positive effects of interventions on physical activity behaviour and a number of
health outcomes. It is possible to improve physical fitness and blood lipid profile, but most
studies did not find any effect on blood pressure and only few found an effect on BMIL
However, an effect of increased physical activity may be increased muscle mass, and studies
where only BMI and not body composition is assessed, may not be able to detect an
improvement in fat mass. An interesting analysis was performed in the study of Resaland et
al.,, who performed a two-year intervention in a rural city in Norway (2009). They found a
substantial increase of 9% in cardio respiratory fitness in the intervention group compared
to the control group. However, in a posthoc analysis where they stratified subjects into
quartiles according to their baseline fitness level, they found a 13% increase in the least fit
quartile and a 3% increase in the most fit quartile compared to the corresponding quartiles
in the control group. This is interesting from a health perspective, because metabolic risk
factors tend to cluster in the least fit children (Anderssen et al., 2007). In general, it is
necessary that the intervention include a substantial increase in physical activity if health
gains shall be achieved. Small effect sizes have been found with an increase from two to four
physical education lessons, but studies including 60 minutes of physical activity every
school day have shown substantial health effects. The 60 minutes need not to be physical
education lessons, but can be arranged as play in the school yard as long as some intensity is
achieved.

Another setting which may be promising is active transport. There are no
randomized trials looking at the effect of walking or cycling to school in children, but some
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observational studies have shown that cycling to school may result in improved health. The
European Youth Heart Study analyzed changes in fitness from the age of 9 to 15 years in
children who did not cycle at baseline. Some of these children changed to cycling while
others were non-cyclists at the age of 15 years, and in children starting cycling a 9% higher
fitness was observed at the age of 15 years (Cooper et al., 2008). Beside improved fitness an
improvement was found in metabolic risk factors (Andersen et al., 2010).

Potentially interventions can be targeted at the general population of children or at
children at risk such as overweight and obese children. Intervention studies in obese youths
show that favorable changes in insulin sensitivity, lipid profile, indices of inflammation,
endothelial function, cardiac parasympathetic activity, and carotid IMT are produced by
moderate-vigorous physical activity doses of 150-180 minutes/week (Balagopal et al., 2005;
Kang et al, 2002; Meyer, Kundt, Steiner, Schuff-Werner, & Kienast, 2006). However, for
nonobese youths, intervention studies suggest that such doses are not effective; higher
moderate-vigorous physical activity doses of 300 minutes/week seem necessary (Barbeau
etal, 2007).

Conclusions

A sedentary lifestyle in children is associated with increased levels in disease risk factors,
which are known to increase risk of premature death, and the prevalence of clustered
cardiovascular risk is more common in sedentary children. Further, a large percentage of
European children have a lifestyle sedentary to a degree that it may increase the risk of
developing atherosclerosis and lifestyle diseases such as CVD and type II diabetes
prematurely. It has also been verified that both risk factors and sedentary behaviour track
during childhood and into adulthood, and there is therefore a rationale for early prevention.
Interventions including increased physical activity in children at risk are efficient to
decrease risk factor levels and change behaviour to a more physically active lifestyle.
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W(H)ITHER PHYSICAL EDUCATION?: THE FUTURE AIN'T
WHAT IT USED TO BE!

Ken Hardman

Abstract

Despite a range of intergovernmental, governmental and non-governmental agencies’
advocacy, actions and initiatives as well as national educational reforms of systems and
curricula to improve provision in and for Physical Education in schools over the last decade,
there is a ‘mixed message’ scenario: hope for a secure and positive future of this unique
school subject is juxtaposed with continuing disquiet and widespread concern about its
current situation and future sustainability. The disquiet is manifested inter alia in perceived
incidences of marginalisation, reduced curriculum presence, and inappropriate curricula not
aligned with the life-style needs and practices out of, and beyond, school. A concern is that
school physical education is ‘withering’, that is, is in terminal decline. Thus, with the future
in mind, the question arises: ‘whither’ physical education?; that is, which direction is it going
or do we wish it to go? Is the ‘whither’ in the direction of a ‘Meat Loafesque’ world of dark
and insecure gloom and doom or is it a sustainably positive ‘blue sky’ world in which
problem resolution has been secured. With the intention of provoking reflective thought,
this paper particularly draws from surveys’ and research literature evidence on the quality
and relevance of physical education curricula. It addresses a number of issues, which may
challenge some well established orthodoxies and progresses to suggestions for some
directions to sustain a secure future for physical education as a life-long learning and
lifestyle-enhancing enterprise. They are suggestions, which embrace physical education
curriculum re-conceptualisation, improvements in quality and relevance with provision and
delivery an involved wider community partnership imperative.

Introduction

A decade ago, the Final Report of the first Worldwide Survey of Physical Education in
schools concluded that in many countries, “physical education has been pushed into a
defensive position” and was suffering from “decreasing curriculum time allocation...,
inadequate financial, material and personnel resources, low subject status and esteem...as
well as marginalisation and under-valuation by authorities” (Hardman & Marshall, 2000,
p.66). Preliminary findings of the Survey were presented at the Berlin World PE Summit in
1999, since when there has been a range of inter-governmental (UNESCO, WHO),
governmental and non-governmental (ICSSPE, EUPEA, ENGSO, NASPE) agencies’ advocacy,
actions and initiatives as well as national educational reforms of systems and curricula to
improve provision in, and for, Physical Education in schools. Perhaps (and certainly in the
European region of the world), the most significant initiative related to Physical Education
was the 2007 European Parliament’s Resolution on the Role of Sport in Education
(2007/2086NI), in which physical education was accorded a distinctive profile with unique
characteristics as “the only school subject, which seeks to prepare children for a healthy
lifestyle and focuses on their overall physical and mental development, as well as imparting
important social values such as fairness, self-discipline, solidarity, team spirit, tolerance and
fair play...".

Present situation of school physical education: indicative issues

Collectively, the post-Berlin PE Summit advocacy and action initiatives were demonstrative
of broad-spread political will and international consensus that issues surrounding physical
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education in schools deserve serious consideration in problem resolution. Indeed, there is
evidence to suggest that national and, where relevant, autonomous regional governments
have committed themselves through either, or both, legislation and policies to improving
provision for physical education. Almost paradoxically, however, there is widespread
continuing disquiet about its current situation and future sustainability. There is a sense of
déja vu about this ‘mixed messages’ situation, because ten years on from the Worldwide
School Physical Education Survey I Final Report, the Second Worldwide School Physical
Education Survey concluded that “in too many schools in too many countries children are
being denied the opportunities that will transform their lives” (Hardman & Marshall, 2009,
p.128). Such denial of opportunities is inconsistent with the policy principles of the 1978
UNESCO and 2001 revised Council of Europe ‘Sport for All’ Charters and does bring into
question the effectiveness of the Charters as appropriate standard-setting instruments.
Generally, recent Worldwide and regional surveys’ (e.g. European Parliament Survey, 2006-
2007) ‘reality checks’ reveal several areas of unease: deficiencies in curriculum time
allocation; inadequacies in facility and equipment supply (a related issue in the facility-
equipment concern is insufficient funding); personnel supply embracing insufficiency in
numbers and inadequacy of appropriately qualified physical education/sport teachers;
quality and relevance of the physical education curriculum, which have particular resonance
because of accrued potential negative consequences; perceived inferior subject status;
barriers to equal provision and access opportunities for all remain despite some recent
improvements in inclusion (related to gender and disability) policy and practice; falling
fitness standards of young people; and high youth drop-out rates from physical/sporting
activity engagement, exacerbated in some countries by insufficient and/or inadequate
school-community co-ordination physical activity participation pathway links.

The concerns articulated in the recent international Surveys are succinctly summed
up in a central European physical education academic’s statement:

PE in (recent years) has gone through intensive development and many changes. In
spite of attempts by PE professionals, PE teachers, pupils and parents still struggle,
sometimes more, sometimes less successfully with a range of problems: decreasing
amount of compulsory PE; often decreasing quality of education; large PE class sizes
and increasing pupils’ behavioural problems; growing numbers of non-participating
and ‘excused’ pupils from PE lessons; stagnating physical fitness and performance of
youth; care of pupils with disability; inadequacies in provision and lack of PE
facilities; increase in PE teachers’ average age and low interest of young graduates
to work in the field of PE; inadequate social and financial reward of PE teachers, low
work ethic of PE teachers that results from insufficient evaluation of their work; low
representation of PE teachers in schools’ management positions; absence of
monitoring of PE teaching - there is a limited number of inspectors; monitoring by
school directors is non-existent; weak organisation (professional associations) of PE
teachers; shortages in pre-graduate teachers’ preparation; unfinished system of
lifelong PE teachers’ education; lack of financial resources for science (research) in
the field of physical education and sport.

The adverse practice shortcomings and continuing threats to physical education
persist beyond the central European situation as portrayed in a recent United Kingdom
magazine headline “Future of PE is at risk, claims afPE” (Cordell, 2009) and as intimated by
a failure to escape the consequences of the global financial and economic crisis of 2008-
2009: in California, “Gov. Arnold Schwarzenegger has proposed trimming state money for
physical education classes leaving athletic programs at the two-year schools in doubt...
Schwarzenegger’s proposal comes as he tries to cut billions from the state budget”
(Krupnick, 2009); and in Portland, Oregon State, USA, “in an effort to reduce their budget by
$19 million, the Public School Board is considering the elimination of a significant portion of
their physical education programs” (Aahperd, 2010).
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As indicated earlier, of the concerns articulated, the quality and relevance of physical
education curricula are significant. Media headlines, as exemplified in the USA and the UK,
draw attention to questionable quality in physical education practice:

So just how bad is your child's gym class? PE programs often poorly run, provide few
health benefits. Experts Dissatisfied With PE Classes (The Associated Press, Jan. 17,
2005)

Call for Scottish PE overhaul after damning report (Ferguson, 2009).

There are many examples testifying to negative experiences and impacts, lack of
commitment to teaching and pedagogical and didactical inadequacies. The failure of
teachers to provide meaningful experiences is underpinned by an individual’s commentary
on physical education in school:

Our society seems to have forgotten that PE is a daily dose of physical and emotional
torture. At least it was for kids like me, anyway... When I was in school, I'd have
given anything - my two front teeth, my "Dirty Dancing" cassette tape, absolutely
anything - to get out of PE for a single day. Year after year I suffered through having
to play the same games, like Run the Mile Even Though it's August and You Could Die
of Heat Stroke, Lay on Your Back and Kick at a Giant Canvas Ball While Everyone Can
See Down Your Shorts, and, my personal favorite, Hold Out Your Thigh to be Pinched
by the Body-Fat Percentage Counter (McGaughey, 2006).

The issue of relevance of the physical education curriculum manifest in the
discrepancy between what the school offers and what the pupils are looking for is not
untypical in many countries: the traditional content of physical education and/or sports
activity has little relevance to their life-style context. In many schools across the world, the
PE curriculum merely serves to reinforce achievement-oriented competition performance
sport. As | commented in my paper presented two years ago in Ljubljana, “this is a narrow
and unjustifiable conception of the role of physical education” and for many pupils limits
“participatory options rather than expand horizons” (Hardman, 2008, p.4). Such orientation
runs counter to societal trends outside of school and raises issues surrounding meaning and
relevance to young people as well as quality issues of programmes provided. It is not
surprising “that pupil interest in physical education declines throughout the school years
and youngsters become less active in later school years” (Hardman, 2008, p.4). As Alderman
(2008) observed, “... Competitive sports may be where exercise becomes ‘fun’ for children
who are good at it, but for those who are less talented, it is where exercise becomes not only
physically demanding but also emotionally painful and socially humiliating” (p.5).
Collectively, the experiences acquired from unwilling engagement in competitive sport-
related physical education are a ‘turn-off’. It would appear that this goes beyond those who
have traditionally been either put off by, or not enjoyed, physical education. In some
instances, there appears to be a much deeper rejection of physical education as a legitimate
school activity. At this point let me emphasise that whilst I recognise the importance of
competitive sport for some children and partnership links etc. to foster talented children,
my primary concern is with PE for All and not PE for Some.

By way of specific preparation for my presentation here in Ljubljana, I sought
informed opinion from academic experts in countries across Europe on the direction that
school PE is, or might be taking, and what PE might look like in each respective country in
10-20 years time, that is a crystal ball view of the future of PE. The opinions expressed add
to the disquiet already mentioned earlier:

Decision-makers decide based on their personal feelings/beliefs and politicians (can
be) deceptive. A top politician has alleged that “sport is not well-supported in ‘A’
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because the majority of the MP politicians sitting in the Parliament don’t like sport”.
Most officers working in the Ministry of Education have a negative attitude towards
PE; they do not criticise maths or physics because they did not like the subject or the
teacher. According to conservative professionals, teaching should be almost
exclusively based on the “old-fashioned” curricula, concentrating on traditional
sports, such as athletics, gymnastics, and swimming). The level of inactivity is
reaching shocking heights, which is becoming the complementary phenomenon of
the negative attitude towards physical activity. The current number of PE lessons is
low.

Recent developments (reductions in teacher supply and increase in class sizes) in
‘B’ will be detrimental to PE quality of weekly number of PE classes in senior grades,
and the introduction of a new subject Selected sport, which is a separate subject,
exclusively dedicated to training and improvement of certain technical and tactical
elements of sport indicates a tendency view schools as bases for creation of future
elite athletes. The Ministry of Sport and the Youth has made more government
sector initiatives than the Ministry of Education. The contents of swimming,
gymnastic, track and field syllabuses in the majority of schools are not realized.

In ‘C’, primary school teachers are not sufficiently trained for teaching PE and
probably never they will be, even with the new school reform. Teacher status will
become problematic: the average age of PE teachers is about 50/55 years old; in ten
years time, the majority of Physical Education teachers will be retired and most of
Physical Education tradition will be lost. Increasing school educational autonomy
will produce local school curricula, which might result in a decrease of Physical
Education in some schools to provide time for other schools subjects or projects
considered more important.

School sports in ‘D’ have suffered a marked deterioration in their social and
educational consideration, and the practice in free time has been replaced by other
types of activities and learning such as languages, computing, art, etc. There is no
connection between school physical education teachers and those who run school
sports programmes, and there is no coordination between intra- and extra-
curricular programmes. This model will be maintained in the future and contribute
to the demise of the school sport concept.

The economic crisis in ‘E’ will have serious consequences on the education system
that wasn’t perfect in the first place.

In country ‘F’, PE is under threat.

In ‘G PE is rather marginalized. Team ball games pre-dominate and health
promotion is neglected. PE lessons are mainly influenced by the lack of facilities and
equipment. Inflated grades seem to be a reality and a mismatch between intentions
and practice is evident.

Physical Education: Wither or Whither?

There is a gap between “hope and happening” (Lundgren, 1983), which is occurring at a
time when there are reported widespread increases in obesity epitomised in the media
headline, “Obesity Up, Phys Ed Down” (Turner, 2005), and sedentary lifestyle-related
illnesses and associated rising health care costs, especially in economically developed
countries. An overall concern is that school physical education is ‘withering’, that is, is in
terminal decline. Thus, with the future in mind, the question arises: ‘whither’ physical
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education?; that is, which direction is it going or do we wish it to go? Is the ‘whither’ in the
direction of a ‘Meat Loafesque’ world of dark and insecure gloom and doom or is it a
sustainably positive ‘blue sky’ world in which problem resolution has been secured. In the
American National Association for Sport and Physical Education sponsored "PE2020"
initiative on the vision for the professional future, views are being solicited teachers on
what lies ahead for physical education and what should physical education look like in 2020.
Bi-polar scenarios are being offered, typical of which are: "Eliminate high school physical
education and sign students up at a local health club instead. They’d get more exercise and it
would save schools money"; and "PE should be completely personalized so that students can
choose what they want to do".

The ‘elimination’ scenario is indicative of “wither” and the ‘complete
personalisation’ is indicative of “whither”. Need I say that neither of these scenarios is
particularly attractive.

All the concerns expressed suggest that today the physical education profession
faces issues that threaten physical education’s very school existence; certainly physical
education classes have become convenient targets for reductions. So what is to be done?
Whatever, it is, there is urgency for all of us who care about the future of physical education
to reflect on what is needed in these changing times: physical education has to change with
the times. We need to re-examine the concept and context of physical education and more
effectively communicate what it should look like now and in tomorrow’s schools. For
socialisation into physical activity engagement, there is a need to encourage thinking about
physical education in new ways, for which there are a number of fundamental questions, for
example:

e How can physical education better serve the needs of pupils and society in a
dynamic, ever changing world?

e  What should we be teaching in physical education?

e How can teachers structure class experiences in a more effective format?

¢ What changes need to be made in schools and wider community settings and
professional preparation programmes?

e What new challenges might we face in the future?

However, it is important to acknowledge Martin and Segal’s (2004) fundamental
point that changing behaviour and practice is problematic, since the essential driver for
many societies is to maintain stability and create a safe, coherent and as far as possible
predictable environment. Hence, the desire to maintain the status quo and reduce the
possibility of chaos actually militates against change.

The importance of physical education for the development of life-long physical
activity habits and health promotion and the importance of participation in physical
education in the development of social skills needed by modern societies, as well as the
importance of physical education in the development of cognitive function have not been
well communicated or understood or articulated beyond the community of physical
educators. The attention devoted to increasing levels of obesity and a perceived association
with physical inactivity might appear to bode well for physical education and it is tempting
for physical educators to see their subject matter as the solution to children's obesity. But
the attention may prove to be a mixed blessing because arguably there is a risk of ignoring
many of the most beneficial outcomes of quality physical education if the subject matter is
reduced to simply being a means to countering the obesity problem. The evidence is clear:
physical educators and what we have been doing in physical education for the past 30 years
have failed to prevent the rise in obesity. Proposing ourselves as tomorrow’s solution seems
to me a dangerous course. Failure will simply fuel those who would like to see school
physical education eliminated. The problem of obesity is too complex to be solved by
physical educators alone. Everyone knows that today’s youth are eating too much and doing
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too little. Somehow, as a society we have to improve children’s eating habits and get them to
be more physically active. Because for many children physical education classes are their
only regular physical activity, it is inevitable that solving obesity will require school-based
solutions. Hence school physical education deserves to be the main act not a bit part.
Justifying physical education as a way to solve today’s obesity woes is an insult to its true
value. This is not to suggest that physical educators should not try to stimulate young
people’s activity engagement, and help them to understand the value of physical activity and
healthy eating. Inactive lifestyles and unhealthy diets ignored by families, communities,
media, and some kind of legislation, mean that the best efforts of the physical education
profession to turn the tide of obesity will not succeed.

The very essence of physical education involves movement. In turn, movement
education in the form of physical education makes a unique contribution to the education of
all through the development of ‘physical literacy’ and is key in sowing the seeds in the
formation of the physically educated person. Physically educated persons might be described
as being physically literate, having acquired culturally normative skills enabling engagement
in a variety of physical activities, which can help to maintain healthy well-being throughout
the full life-span; they participate regularly in physical activity because it is enjoyable; and
they understand and value physical activity and its contribution to a healthy lifestyle. The
knowledge, skills and understanding acquired through school physical education prepare us
for life. Physical education stimulates physical and mental development and through the
physical education process we learn about the world and ourselves, learn how to play and to
respect others, how to cooperate and compete, and the differences between success and
failure, what is fair and unfair, ethical and dishonest. The same knowledge and skills are
necessary to perform a variety of physical activities, maintain physical fitness, and to value,
as well as enjoy, physical activity, which is in itself an essential pre-requisite for
enhancement of quality of life and good health over the full lifespan. Motor activity in
physical education, sport and physical activity is an important irreplaceable phenomenon in
physical, cognitive, functional, sensory-motor, psycho-social development, in wellness
development of all age groups and especially of children and youth. It is a springboard for
involvement in sport and physical activities throughout life. It is also a source of inter-
personal communication and, in addition, can involve an appreciation of the natural
environment as well contribute to moral and aesthetic education and development. Physical
movement education is the only educational experience where the focus is on the body, its
movement and physical development, and it helps children and young people to learn to
respect and value their own bodies and abilities, and those of others. Its aim is
systematically to develop physical competence so that people can move efficiently,
effectively and safely and understand what, why and how they are doing. Its outcomes
embrace commitment, confidence, willing participation, knowledge and understanding and
acquisition of generic and specific skills, positive attitudes, active lifestyle and activity
enjoyment etc.

It is widely acknowledged that physical activity can positively influence physical and
psycho-social health and hence, is important at all stages in the life-cycle from childhood to
old age. Therefore, it seems logical to suggest that socialisation into, and through physical
activity, should occur from ‘womb' to 'tomb' i.e. a physical education over the full life span. If
physical education is to sustain its presence both in formal and informal educational and
socio-cultural settings, and continue to have a positive role as an instrument of socialisation,
then issues have to be confronted. Education in general, and physical education in
particular, should respond to the needs of optimally developing individuals' capabilities and
provide opportunities for personal fulfilment and social interactions, essential in human co-
existence. With the knowledge that educational experiences have a propensity to facilitate
and help enhancement of life-span welfare and well-being, physical education should be
focally involved with the process of personal fulfilment in the future. It is worth
remembering, however, that it is not the activity, but the reason for taking part that sustains
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participation. I would add that its role embraces the often overlooked intrinsic value of the
‘sheer joy of participation in physical/sporting activity’.

Movement competence enables individuals to participate effectively in multiple
contexts or social fields, which contribute to an overall successful life for individuals and to
a well-functioning society. It is a part of health care and disease prevention. It is connected
not only with sport and recreation but also with everyday life activities and only secondarily
with specific sports skills. Movement should be properly coordinated in order that everyone
becomes both able to accommodate and capable of accommodating changing human and
ecological environments and managing active lifestyles and risks. Movement competence is
acquired and developed throughout the full lifespan. It can be learned, taught and developed
(both indirectly and directly) in a range of institutions and other settings (educational,
social and cultural public, private, commercial and voluntary systems and sub-systems).

If children are to be brought back from the virtual reality of cyberspace, or
persuaded to abandon the ‘potato couch’ and attracted into lifelong physical activity
engagement, then any re-conceptualisation of physical education, needs to be accompanied
by improvements to teacher education preparatory training. Today, teachers now face new
situations, in which individual development, inclusion, evaluation as well as management of
pupils raised in changed and changing socio-political environments are key features.
Physical education teachers are faced with a variety of tasks, which encompass overt and
discrete contributions to young people's learning as well as facilitation, co-ordination and
management of experiences available to young people in physical education through
sources internal and external to the school. The need for more adaptable teachers is clear
and physical education teachers must be no less adaptable than others. It is evident that
their roles are changing and if they are to be empowered to teach effectively, they will need
to develop academic and professional competencies within a range of contexts, which may
be subject to change.

Significantly a number of teachers have negative attitudes often connected with
lifestyle trends in values and behaviours. Indeed, some changes have been met with teacher
resistance, a form of defence mechanism triggered by insecurities of competence and in
some cases exacerbated by slow responses of PETE providers to curricular developments
and societal changes. The societal changes, developments and trends invoke demands for
appropriate innovative approaches to teacher training. The demands of physical education
in contemporary and ever changing school and wider community settings pose a challenge
to teacher education institutions in equipping teachers, responsible for physical education,
with the necessary competence to deliver relevant, quality physical education programmes,
which provide meaningful experiences and, which attract young people to the joy and
pleasure of physical activity and so foster an 'active life-style' philosophy with a focus on
relevance and understanding. Initial and in-service training/further professional development
should properly address pedagogical and didactical developments and social and cultural shifts
and so help to enhance the physical education experience of children and consequently
contribute to the development of physically educated persons.

As teachers are agents of change, they require not only subject and people
knowledge and understanding but also the ability to manage change. One consequence is
that PETE providers should be instrumental in developing and fostering such agents
through programmes designed to produce the ‘model teacher’ as: (i) competently
knowledgeable (e.g. familiar with the content of the requirements of the PE curriculum
subject matter for the age-range studied; this includes acquisition of a subject content
knowledge base, including key concepts and skills that provide the material to be taught and
the ability to employ a range of teaching styles and methods within a variety of contexts);
(ii) analytically reflective, that is critically thinking (e.g. able to critically evaluate own
practice in relation to these issues and to synthesise and apply knowledge and
understanding to the critical analysis and evaluation of physical education theory research
and practice); and (iii) professionally effective (e.g. show an active commitment to the
provision of equal opportunities for all pupils in physical education and able to
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communicate and work co-operatively with colleagues, parents and others in negotiating
the curriculum and overall provision for, and care of, children in school).

A school's role extends to encouraging young people to continue participation in
physical activity, through the provision of links and co-ordinated opportunities for all young
people at all levels and by developing partnerships with the wider community to extend and
improve the opportunities available for them to remain physically active. Hence, there is a
need for wider community-based partnerships. The principle of partnerships embracing
multi-sectoral policies is an essential feature of the World Health Organisation’s (Waxman,
2004) Global strategy on diet, physical activity and health policy framework as well as the
European Parliament’s 2007 Resolution. With less than two hours per week time allocation
(in many countries, it is frequently less), physical education cannot itself satisfy physical
activity needs of young people or address activity shortfalls let alone achieve other
significant outcomes. Bridges do need to be built, especially to stimulate young people to
participate in physical activity during their leisure time. Many children are not made aware
of, and how to negotiate, the multifarious pathways to out-of-school and beyond school
opportunities.

Physical education teacher education programmes should address these facilitation
and intermediary roles of the physical education teacher. Thus, at the very least, their
professional preparation should embrace familiarisation with pathways for participation in
wider community multi-sector provision and the achievement of personal excellence.
Support is fundamental to the realisation of such ideals. It can be achieved through the
collaborative, co-operative partnership approach involving other professionals and
committed, dedicated and properly mentored volunteer individual and group enthusiasts.
Personnel functioning in partner institutions should have appropriate skills and
competences, which might be acquired through some special training. In response to
concepts of active life styles in life-long learning contexts, the development of partnerships
is essential in any redefinition of purpose and function processes to accommodate broader
life-long educational outcomes including healthy well-being and links with personal and
social development.

Concluding Comments

While physical education proponents have been vigorously and justifiably addressing risks
to its position in the educational system, it is advisable to move beyond debates such as the
gap between political promises and professional reality and grasp the significance of the
bigger picture. The need for PE to understand the nature of socio-political change remains a
key element of professional debate. However, whilst it is important to understand the
nature of change and both exciting and challenging to consider options for the future,
history is replete with examples of predicted trends that never materialised or plans that
were derailed by unforeseen circumstances, so a degree of caution is appropriate. PE does
have a number of tensions to deal with both from a general systemic point of view as Klein
(2004) pointed out, as well as trying to meet the demands of strong established
communities of practice such as sport, not to mention fighting for a place in the crowded
and congested place that the curriculum has become (Penney, 2008).

Whilst the competitive sport discourse still pre-dominates in many physical
education curricula, in recent years there has been an apparent slow but gradual shift in
physical education to a broader, more balanced approach. Physical education curricula need
to be based on the vision that the knowledge, skills and understanding acquired should
benefit students throughout their lives and help them thrive in an ever-changing world by
enabling them to acquire physical and health literacy, and to develop the comprehension,
capacity and commitment needed to lead healthy, active lives and to promote the benefits of
healthy active living. Physical literacy (the ability to move with competence in a variety of
physical activities) and health literacy (the skills needed to obtain, understand and use the

54|Page



information to make good decisions for health) are key in curriculum development: the
curriculum is about helping students develop the necessary skills to make healthy choices!

Quality physical education providing all students with the skills, knowledge,
understanding and attitudes necessary to lead a healthy active lifestyle is an important
component of a school physical activity programme. As American commentators have
noted: (i) “.. Our kids are not getting fat and out-of-shape because they are not getting PE
(or ‘bad’ lunches) at school. Just follow them home. They don't go outside to play; they
instead sit at computers, play video games or text their friend while drinking sugar soda and
eating salty snacks” (Hunt, 2010); and (ii) “With less activity physically in school and more
time at the remote and the mouse, kids are generally becoming... less and less healthy,”
(DiBianco, 2010). These are features, which are pervasive across the world, for many
children and young people have low activity levels outside of school hence, they do not
compensate or make up for any low activity levels in schools and/or classes, therefore, at
the very least, increased physical activity time within school physical education should be a
key goal and so contribute to evidence-based daily physical activity recommendations for all
children.

In some schools in some countries, there is a mismatch between what we know, and
what we do, that urgently needs to be resolved. Schools can, and do, make a difference and
every politician and policy-maker should ensure that schools provide comprehensive
quality physical education programmes that partner with out-of-school agencies as the
foundation of development amongst young people of knowledge, skills and confidence to be
physically active over the full life span. Young people should be able to look back on their
school physical education programmes as a pleasurable experience because of the use of
appropriate practices in classes taught by teachers no longer characterized as insensitive,
uncaring, taskmasters as has sometimes been/was the case in earlier times.

If policy-makers, decision-takers, administrators and practitioners are to be
persuaded or continue to be persuaded of an essential presence of physical education in
schools’ curricula, commitment to re-conceptualisation, reconstruction and delivery of a
relevant quality curriculum by appropriately qualified teaching personnel will in themselves
be insufficient. Sustained application of political skills and argument of the case at local,
through national, to international levels are required. The value of communication to ALL
components of society, teachers, parents, and government officials cannot be over-
estimated. The growing body of medical and other scientific research evidence and positive
statements support a potentially compelling case for physical education in providing life-
long benefits directly related to preventing disease and to maintaining an enhanced quality
of life. The available evidence does suggest that increased levels of physical education do not
interfere with achievement in other subjects and in some sub-groups may be associated with
improved academic performance. The research evidence on the relationship between physical
activity and cognitive functioning, especially when sustained over a long period of time is clear.
These research findings on cognitive function are interesting because with the increase in
the importance of literacy and numeracy as indicators of ‘academic achievement’, the role of
physical activity in the enhancement of these, plus academic function, becomes significantly
important. The existing accumulated evidence needs to be presented clearly and concisely
and in a language that can be understood to convince all ‘enterprise’ partners and especially
significant others such as politicians and policy-makers that physical education is, indeed,
an authentic and indispensable sphere of activity. This is particularly pertinent in
persuasion of politicians and policy-makers who should be ‘schooled’ into making more and
better informed decisions on research-based evidence derived from non-political agenda
scholars, practitioners and professionals rather than on financial/economic or political
expediency grounds. Essentially, it is an issue of ‘changing minds’ and, thereby, ‘winning
bodies’!

In Europe, the European Parliament’s 2007 Resolution represents a significant
political step forward in policy guidance in the domain of physical education. Noteworthy is
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its call on Member States to consider, and implement changes in the orientation of physical
education as a subject, taking into account children's health and social needs and
expectations, to make physical education compulsory in primary and secondary schools
with a guaranteed principle of at least three physical education lessons per week, a
principle, which is widely advocated including regional professional organisations such as
EUPEA (Europe) and the National Association for Sport and Physical Education (NASPE) in
the USA, and intergovernmental agencies such as the World Health Organisation. It is an
agenda, which UNESCO is also actively pursuing as it attempts to formulate quality physical
education policy principles, which can be suitably adapted by Member States to ‘local’
circumstances and conditions. With such inter-governmental commitments to policy
principles and action advocacy, a secure and sustainable ‘blue sky’ future for physical
education appears to be realisable (Hardman, & Marshall, 2009).
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AEROBIC ENDURANCE TRAINING FOR CHILDREN

Igor Jukié, Luka Milanovié, Daniel Bok & Cvita Gregov

Abstract

Endurance is the ability to sustain a prolonged stressful effort or activity. When considering
training for children one must respect individual physical and psychological characteristics
of children at a certain biological and chronological age. Many researchers have various
opinion about energy systems development with children. Some think that children can
achieve relatively higher aerobic intensity than adults and some that they cannot effectively
develop aerobic capacities. When researching effects of aerobic training, several studies
showed relatively small possibilities for development. They reported increase of maximal
oxygen uptake from 10 to 14%. In meta-analysis with 23 researches Payne and Morrow
reported 5% average increase of VO,max. From 1995 to 2001 several researches on effects
of aerobic training with children were done. Even though training programs were optimally
designed (HR=160-170 b/min, 8-15 weeks, 2-3 times per week), most of the researches
reported 0-10% increases. Very few authors reported larger increase after training
programs of 72 and 28 weeks, with greater training volume (up to 6 times per week). In the
last few years both scientists and coaches believe in effectiveness of intermittent training
for development of aerobic abilities. Although this method was believed to be appropriate
for adolescents and adults, many researches showed positive effects with children. When
comparing effects of continuous and intermittent training some authors reported significant
change with both, but with larger gains with continuous group. When considering
adaptability of child organism it is important fact that children show less individual
variability then adults when comparing aerobic training effects. It can be concluded that
research on aerobic endurance training effects shows consistent results, but nevertheless
leaves room for further investigation of different aerobic training methods. Continuous
methods are proven to be extremely effective and energy systems used in these methods
seem to be appropriate considering children’s characteristics. When implementing long-
term programming it is important to use continuous methods before intermittent in order
to achieve greater long-term effects.

Introduction

Endurance is the ability to sustain a prolonged stressful effort or activity. When considering
training for children one must respect individual physical and psychological characteristics
of children at a certain biological and chronological age.

Many researchers have various opinions about energy systems development with
children. Some think that children can achieve relatively higher aerobic intensity than adults
and some that they cannot effectively develop aerobic capacities. When researching effects
of aerobic training, several studies showed relatively small possibilities for development
(Pate et al,, 1990, Payne, 1993, Rowland, 1985, Rowland, 1997, Rowland, 2005). They
reported increase of maximal oxygen uptake from 10 to 14%. In meta-analysis with 23
researches Payne and Morrow reported 5% average increase of VO;max. From 1995 to
2001 several researches on effects of aerobic training with children were done. As seen in
table 1 (Rowland, 2005), even though training programs were optimally designed (HR=160-
170 b/min, 8-15 weeks, 2-3 times per week), most of the researches reported 0-10%
increases. Only Yoshizawa (1997) and Mobert (1997) reported larger increase after training
programs of 72 and 28 weeks, with greater training volume (up to 6 times per week).

In last few years both scientists and coaches believe in effectiveness of intermittent
training for development of aerobic abilities. Although this method was believed to be
appropriate for adolescents and adults, many researches showed positive effects with
children (Mcmanus et al.,, 1997, Welsman et al., 1997, Williams et al,, 2000, Mandigout et al.,
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2001, Obert et al., 2001, according to Baquet et al., 2004). When comparing effects of
continuous and intermittent training, Baquet (2010) reported significant change with both,
but with larger gains with continuous group (8.7/6.4) as seen in table 1. When considering
adaptability of child organism it is important fact that children show less individual
variability then adults when comparing aerobic training effects (Rowland 2005).

Table 1: Children aerobic endurance training effects researches

Research n Age Sex Duration % change VO2max
(weeks)

Eliakim et al. (1990) 20 9 F 5 9.5

Ignico and Mahon (1995) 18 8-11 M, F 10 NS

Rowland and Boyajian (1995) 37 10-12 M, F 12 6.7

Williford et al. (1996) 12 12 M 15 10.3

Rowland et al. (1996) 31 10-12 M, F 13 5.4

McManus et al. (1997) 12 9.6 F 8 7.8

Welsman et al. (1997) 17 10 F 8 NS

Yoshizawa et al. (1997) 8 4-6 F 72 18.9

Mobert et al. (1997) 12 13 M 28 12.2

Shore and Shephard (1998) 15 10 M, F 12 NS

Tolfrey et al. (1998) 12 10 M 12 NS

Tolfrey et al. (1998) 14 10 F 12 7.9

Williams et al. (2000) 13 10 M 8 NS

Mandigout et al. (2001) 28 10-11 M 13 4.6

Mandigout et al. (2001) 22 10-11 F 13 9.1

Baquet et al. (2002) 23 10 M, F 7 9.6

Baquet et al. (2010) C22/122 10 M, F 7 CTG8.7/1TG6.4

NS = change not significant

It can be concluded that research on aerobic endurance training effects shows
consistent results, but nevertheless leaves room for further investigation of different
aerobic training methods. Continuous methods are proven to be extremely effective and
energy systems used in these methods seem to be appropriate considering children’s
characteristics. When implementing long-term programming it is important to use
continuous methods before intermittent in order to achieve greater long-term effects
(Drabik, 1996).
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BACK TO THE FUTURE OF PE

Gregor Jurak & Marjeta Kova¢

Abstract

Media and information technology which offer easy and immediate fulfilment of human’s
needs for entertainment and communication are important factors of nowadays lifestyles of
young people in developed countries. Many of young people live in half-virtual world of web
social networks, far away from climbing on the trees and ripping trousers. In connection
with some other risk factors a sedentary lifestyle is common among young people (Ferreira
et al,, 2006; Strel, Kova¢ & Jurak, 2007; Armstrong, 2007). These changes are manifesting
themselves in decreased physical fitness of young people (Ferreira et al., 2006; Wedderkopp
et al,, 2004). It seems like battle is lost since also political decisions on state and local level
which influence on their physical activity (Kovac & Jurak, 2010) are not in young people’s
favour. This paper addresses to challenge how to take advantage from modern lifestyles of
youth and their parent’s in PE teaching. It presents concept of acquiring sufficient data for
student’s feedback through efficient use of ICT in a future school gymnasium as appropriate
learning environment. Augmented feedback given to student is one of the basis to successful
PE teaching and student’ understanding of contents of PE classes. There are suggestions
about the role of PE teachers, students, other school subject teachers, parents, coaches and
school physicians in such environment. With the help of modern technology integrated in
gymnasium come back to origins of PE can be done: more physical movement, sweating,
adequate motor control of movement, playing, socializing, comprising with peers etc.

Introduction

Media and information technology which offer easy and immediate fulfilment of human’s
needs for entertainment and communication are important factors of nowadays lifestyles of
young people in developed countries (Jurak, Kovac, & Strel, 2002).

Figure 1: Increasing proportion of overweight and obese Slovenian young people in past

decade
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Source: Kovac & Jurak, 2010
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Many of young people live in half-virtual world of web social networks, far away from
climbing on the trees and ripping trousers. Also they decide to participate in physical
activities less often than they use to (Brettschneider et al., 2004; Strel, Kovac, & Jurak,
2007). In connection with some other trends (sheltering praxis of parents,
individualisation) a sedentary lifestyle is common among young people (Ferreira et al,
2006; Jurak, 2006; Strel, et al., 2007; Armstrong, 2007). According to the findings of
transverse studies, it can be concluded that changes in the lifestyles of young people in
developed countries are manifesting themselves in increased fat skin (Strel, et al., 2007), a
higher proportion of the overweight population (Strauss & Pollack, 2001; Wedderkopp, et
al, 2004; Currie, et al.,, 2004; Strel, et al.,, 2007) and in the deterioration of their physical
fitness, mainly endurance and strength (Beunen et al., 1992; Strel, et al.,, 2007). Therefore,
the findings also demonstrate a decline of results in activities which require young people’s
body movement (Wedderkopp, et al., 2004; Strel et al., 2007). It seems like battle is lost
since also political decisions which influence on their physical activity (Kovac & Jurak, 2010)
are not in young people’ favour.

Significant changes in the environment, where young people grow up, and their
consequences on motor competency of young people require different approaches to
teaching. This paper therefore addresses to challenge how to take advantage from modern
lifestyles of youth and their parent’s in PE teaching.

Back to the future of PE

Research data indicate that physical education teachers cannot compensate the long hours
of sedentary life in children and youth with common teaching practices. With quick
technological advance and its effects, it is a challenge for children and youth to create basic
motor patterns, control their movement and acquire lifelong motor knowledge that will
encourage a free time physical activity, similarly to that in past. Namely, only then a
necessary consumption of energy will be achieved. The answer to the challenge might lie in
creation of different learning environment and all its elements.

ICT as one of key competence for lifelong learning

The European Council has in 2000 emphasised that people are the main goods of Europe
and the main measure in a response of Europe to globalisation and move to knowledge
economy. On the basis of this and various other recommendations of EU political bodies, the
European Parliament and the EU Council have on December 12 2006 passed a
recommendation about the key competencies for lifelong learning (Official Journal of the EU,
no. 394/06). Key competences for lifelong learning are a combination of knowledge, skills
and attitudes appropriate to the context. They are particularly necessary for personal
fulfilment and development, social inclusion, active citizenship and employment. They are
allowing people to adapt more quickly to constant changes in an increasingly
interconnected world. They are also a major factor in innovation, productivity and
competitiveness, and they contribute to the motivation and satisfaction of people and the
quality of work. This framework defines eight key competences:

communication in the mother tongue

communication in foreign languages

mathematical competence and basic competences in science and technology
digital competence

learning to learn

social and civic competences

sense of initiative and entrepreneurship

e cultural awareness and expression.
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These key competences are all interdependent, and the emphasis in each case is on
critical thinking, creativity, initiative, problem solving, risk assessment, decision taking, and
constructive management of feelings.

Digital competence involves the confident and critical use of information society
technology (IST) and thus basic skills in information and communication technology (ICT).
It is also fundamental basis for learning. Learning to learn supports all activities. It is the
ability to pursue and organise one's own learning, either individually or in groups, in
accordance with one's own needs, and awareness of methods and opportunities. This
competence means gaining, processing and assimilating new knowledge and skills.
Therefore digital competence is needed. Skills connected include the ability to search, collect
and process information and use it in a critical and systematic way, assessing relevance and
distinguishing the real from the virtual while recognising the links. Individuals should have
skills to use tools to produce, present and understand complex information and the ability
to access, search and use Internet-based services. Individuals should also be able use IST to
support critical thinking, creativity, and innovation (after: Key competences for lifelong
learning - European reference framework, 2006).

Lifelong learning includes the period from pre-school age to post-retirement years.
As such, all key competencies are intended for both pupil and teacher. The following chart
presents the importance of ICT in physical education lessons.

Nowadays, physical education represents a counter-balance to ever increasing
sedentary lifestyle, which is prompted particularly by the development of new technologies;
therefore many physical education teachers fight the inclusion of ICT in physical education.
Computer and video-technology have been present in physical education for a period of
time; however Slovenian physical education teachers use them at lessons mostly in indirect
way (writing teaching plans, analyses, communication, promotional activities) and do not
include directly into the teaching process (Stihec & Leskosek, 2004; Markun Puhan, et. al,
2007; Sitar, 2010). From the point of view of maintaining the sufficient volume and intensity
of motor encouragement in physical education lessons this is understandable, on the other
hand modern technologies provide important visual and mental feedback information in
learning of new movements and improved control of movement in various circumstances.
This is particularly true when the feedback information is provided via a suitable e-material
with the use of video-clips, video analysis, computer simulated movement etc.

Research studies on motivation have shown that enhancement of human values in
sport and education, also physical education, is closely related to, and dependent on, using
intrinsic causes for achieving goals (Duda & Nicholls, 1992; Papaioannou, 2000). In physical
education lessons this is particularly noticeable in motivation of older pupils to overcome
effort or to conceptualise the contents. Namely, with age the positive attitude toward sport
activity decreases, especially for physically more demanding contents and the satisfaction
and degree of effort of young people (intrinsic motivation) in physical education lessons; in
addition, older pupils feel less competent at physical education (Skof, Tomazin, & Dolenec,
2000). Consequently, cooperation in physical education lessons decreases with age (Jurak,
Kovag, Strel, & Starc, 2005) and participation in sport out of school hours is smaller (Strel, et
al,, 2007).

Pupils who know more about a physical activity are more likely to take an active
approach to it (Birtwistle & Brodie, 1992; Bocket, 1994; Hunt, 1995). As these findings
indicate, the primary role of the school and PE teachers should be to make physical activities
meaningful and focus on promoting knowledge about physical activity and healthy lifestyle
in order to increase a pupil’s motivation, normally reflected in a wish to seek out and
overcome challenges. In order for the learning process to be effective, we need to create
such conditions for physical activities that the performers want to progress, learn more
about their interests, or perform better. This approach promotes active involvement of
pupils in the process of acquiring knowledge and skills (Kolb, 1984). In such approach
augmented feedback given to pupil is important to successful learning. Pupils become
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actively engaged in the process of acquiring motor skills and improving control of
movement. Also, such practice develops their intrinsic motivation for own progress and,
consequently, adds meaning to several stamina exercises which pupils otherwise tend to

avoid as they see no benefit in them for their own development.

Figure 2: The role of ICT in PE classes through the prism of learning to learn and digital
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ICT is most often used in the sport hall in order to provide feedback information
about the movement of a practicing person; it can also be used to present theoretical
information, related to the importance of physical activity and healthy lifestyle (see Figure
2). When using the ICT, physical education teacher faces several obstacles.

e Presentation of information with the use of ICT about safe and suitable
exercise should not be static. Theoretical contents can be presented together
with practical exercises, in this way resulting in better understanding.
Similarly, learning of certain practical contents, which are uninteresting for
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some groups of children (e.g. endurance activities, exercises for correct
posture, flexibility etc.), can be brought closer to pupils.

e The use of ICT should not reduce intensity of physical activities. A poor
example of ICT use is organisation of PE lesson as a frontal type of video
analysis, where all the pupils watch an analysis of everyone else, as this is
very time wasting in relation to the limited number of PE lessons.

e Exaggerated or unnecessary use of various ICT media. The point of using the
ICT is for pupils to learn curriculum faster and better. Therefore, teacher has
to know, which goals are being fulfilled with the use of ICT, as its use for a
sole purpose of entertainment of children, is inappropriate.

e Preparation of media. Less experienced user can quickly have a bad day, thus
it is sensible to check the functioning of media prior to their use in lessons.
Furthermore, it is wise to use same technology in different classes.

Physical education teacher should plan lessons, so the use of ICT facilitates better
utilisation of time and technology. One of the group organised teaching methods (e.g. work
on stations, work with complementary and supplementary tasks) is appropriate for
analyses, where teacher can concentrate on an individual pupil (as coordinator of work;
pupils work on all stations and teacher uses one of them for individual analyses). For simple
and regular use of ICT in PE lessons it is important to adequately position technology in
sport hall.

Cross-curriculum approaches

A necessary approach to teaching today requires cross-curriculum approach from the
teacher. This is a curriculum design, which prepares pupils for lifelong learning. Its core is in
bringing together goals and contents of various subjects within the curriculum as well as
wider concepts at different levels and volumes. At the same time, the integrity of individual
disciplines and maintenance and preservation of adequate balance is an important issue.

Many teachers do not feel the need for cross-curricular approach, which points to
possessive attitude towards the chosen subject and unfamiliarity with curricula of other
subjects as well as poor communication with other teachers. Unnecessary fragmentation of
information between individual subjects almost always results in piling up of data, which
pupils (and unfortunately teachers too) cannot bring together in a coherent unit or else
cannot attribute a usable value to numerous information.

As such, pupils remain at the lower levels of knowledge (memorising, recognition,
reproduction of knowledge) and are not so strong in understanding, individual analysing
and creative knowledge. Particularly in developing this type of knowledge, cross-curricular
approach can be extremely efficient tool. The most important aspect is that by developing
various strategies and connection of knowledge, the quality and durability of acquired
knowledge increase.

Cross-curricular approach should be understood as a process and not as a product.
The world today is rich with information and pupils have to be taught how to choose and
compartment acquired information adequately, connect them and thus enable them a
critical view on events and phenomena from different aspects. If the pupils will be more
active in all phases of learning process, more they will find lessons interesting and the
knowledge more long lasting.

Monitoring of physical fitness

One of the central purposes of physical activity is formation of a healthy lifestyle, which
particularly includes a positive effect on physical ability of children and youth. This depends
on physical characteristics (mainly body volume) and degree of development of motor and

65|Page



functional abilities. Suitable physical characteristics (proportion between body height, body
mass and body fat) and development of motor abilities contribute to more efficient and
more controlled movement. At the same time, basic motor patterns should be formed
already at a youngest age (walking, running, crawling, jumping, throwing, hanging,
supporting...), as they are a prerequisite of coordinated everyday movement. They also
facilitate future acquisition of elements in various sports and sports activities, which an
individual can later include in his /her free time activity.

Teacher should monitor development of children and provide adequate feedback
information to children and parents; the information is also extremely important for his
own pedagogic work (planning and evaluation). Different European and international
institutions recommend in their declarations regular monitoring of physical and motor
development of children (Council of Europe, 2002). Numerous countries carry out
monitoring of schooling population for quite some time (USA, Australia, countries using
EUROFIT data base tests, Slovenia — SLOFIT).

Experimental environment Elan fit-me

In past, the primary role of school ggymnasium was to provide covered practicing area in bad
weather conditions. In Slovenia, the materialistic provision of schools is satisfactory from
the quantitative point of view (Jurak, 2010); however, the quality aspect of learning
environment sometimes becomes questionable. This includes solutions, related to the
demands of learning environment in physical education. Nowadays, the described lifestyle
of children and youth with its consequences as well as changes in teaching methods, require
more than just a mere gymnasium. It is important what possibilities a ggmnasium offers in
connection with the knowledge of teachers.

Environment changes fast under the influence of modern technologies. In order to
utilise the technology and conceptualise physical education in social context of future times,
a concept of e- gymnasium for the future has been developed together with a business
partner (Elan Inventa d.o.0.). Its working title is Elan fit-me. The aim of experimental project
is to develop and implement a new, professionally unique concept of acquiring diagnostic
data through efficient use of ICT in a school gymnasium.

Augmented feedback given to performers of physical activities is important to
evaluation of movement in PE and sport. Such feedback can be effectively transferred via
ICT. Combining various diagnostic-based technology services in a school gymnasium with e-
learning materials will establish a system that will make it easier for PE teachers to prepare
for lesson and also enable the students, and all persons with whom the students will wish to
share the information to see the diagnostic results. Thus, the system will ensure the
information required for further use in effective PE and sports practice, as indicated in the
acronym of the project.

The Elan fit-me concept is made up of a software environment for teachers (client
application) which allows central management of the diagnostic equipment system in the
gymnasium (combination of the existing equipment from other manufacturers and newly
developed equipment, an RFID system, an interface to store diagnostic data by individual
codes, integration of all ICT equipment into the school gym facilities) and a web portal that
enables exchange of diagnostic and other data between users of the system (teachers,
pupils, parents, coaches, doctors, etc.). From the content view concept is divided in 3 stages:

e Gymnasium environment (client application in school gym for PE teacher
and students)

e School environment (application for cross-curriculum teaching)

e Web environment (web portal for presentation of system, transfer of good
practices, remote access to student’s data)
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Figure 3: Diagram of the Elan fit-me processes

Data Environment Elements of system
q sInternet portal Elan fit-me for presentation
e-commun Ity; of system, transfer of good practices
B *Presentation of student’s data on e-
Internet (public) i
*Internet application for remote access to
a data, creating personal porfolio of student
H ome ( p r|Vate ) and comparison of his/her physical fitness
with peers

SCh OOI’ reg]on’ *Application for cross-curriculum teaching

+Application for link to physical fitness
State monitoring system (SloFit, Eurofit)

*Diagnostic equipment

Gym na S| um «Sports requisites, equipment and devices

«Client application Elan fit-me for teacher

In client application teachers will be able to make advance plans for using ICT in a
gymnasium; the plans will include the use of various types of diagnostic-based and
education technology (e.g. demonstration of a pupil's movement with a delay or in slow
motion, video recording, heart beat and energy use monitoring, results of specific motor
tests, presentation of data on worksheets). Using the software tool that will be developed in
the course of the project, the teachers will be able to access and run all the software and
hardware needed for the lesson plan via a central medium, instantly arranging the
gymnasium to the planned physical activities. Also, this concept will enable simple collection
of data on the physical and motor development of children (e.g. SloFit, Eurofit).

Through the use of RFID technology, pupils will be identified at each station and
diagnostic data will be stored to a data field in the gym. The data, such as a digital video of
the movement or the heart beat frequency, will be immediately available for viewing inside
the gym. At home or in the course of another subject (e.g. cross-curricular approaches - PE
data used in a physics class) pupils will be able to access the data archive which will have
been transferred to a web-based environment, and create their own portfolios. In the course
of the project, appropriate software environment will be created to prepare, process,
analyse and store data. It will enable the pupils to compare their physical (body height,
weight, BMI, skin-folds) and motor development (endurance, strength, flexibility, speed,
coordination) against their peers from the same school and other schools (SloFit) or to
analyse their movement with optimal performance during the PE lesson with their teacher,
or at home with their parents, coach, or physician. The web portal will also bring the users
presentations of the ELAN fit-me system, transfer of good practice (system applications) and
links to other useful web portals (e.g. theoretical background on movement enhancement).
After all, pupils will be able to publish their data on e-social networks.

The project will bring a new level to the quality of e-learning/teaching in PE and
sports where teachers and coaches are otherwise limited as the primary focus of the lesson
is physical activities. Gymnasiums with an integrated IT system will provide for easier
combination of different types of modern ICT equipment to acquire diagnostic data, create
diagnostic databases (in particular, physical fitness data), which will facilitate comparing
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the results for a specific pupil with those of his/her peers, cross-curricular cooperation,
establish regular communication via current media between the PE teachers and parents
regarding the execution of PE classes and activities; potential cooperation between PE
teachers and the school doctor on planning the physical activities for pupils with heath
issues; a web portal for exchange of diagnostic data; one-stop-shop (web) for pictorial and
word information on the performance of movements by a participant, learning these
movements and the role of these in other school subjects (fields) and life. In such learning
environment PE teacher is not only transmitter of knowledge but also teaches students to
gain knowledge with the usage of e-learning materials and ICT by themselves. With such
approach come back to origins of PE can be done: more physical movement, sweating,
motor skills acquiring, playing, socializing, comprising with peers etc.

Figure 4: Augmented feedback and other information collected in the ggymnasium using the
model
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Case scenario: Basketball

The aim of the lesson is to check the knowledge and motor skills in basketball: the tactical
elements of top of the ball defence, jumping ability and referee rules. The teacher organizes
the lesson in stations.

Using the Elan fit-me software, the teacher determines the ICT equipment to be
used:

e A camera is used to make RF ID based skill performance recordings in a part
of the gymnasium; the teacher defines the data acquisition method
(automatic - time delay between identification and action; or manual by
prior confirmation - in case there are several performances of the skill and
the teacher only wishes to record one)

e RFID based video recording played in slow motion on the LCD screen

e RF ID based quiz testing (e-learning material) the knowledge of situations in
basketball game is performed on the LCD screen (the teacher chooses from a
selection of questions or creates new questions and answers)
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At the start of the lesson, the teacher explains the purpose and organization of the
lesson to the students. The students put on their RF ID bracelets and perform identification
by software. The work is carried out at the following stations:

1. Zone defence: Top of Ball Side. The teacher sets up a work station for zone
defence drill in the part of the gymnasium that is covered by cameras. When
a student in the group gets close enough to the LCD screen, the RF
identification starts. The LCD screen displays the name and surname of the
student along with the instructions for recording the actual performance.
The group performs the task and the video of the student’s performance is
stored under his/her ID. Then, another student triggers the RF identification,
and the group repeats the drill with the student taking different roles/zones.
The task is repeated so many times that each of the students takes on all the
roles.

2. Defence Performance Analysis. Together with their teacher, the student
analyse their defence performance at the LCD-equipped work station. On the
basis of the RF identification, the Elan fit-me software finds a certain
student’s defence performance video(s).

3. Three-on-three Half Court Defence. Three points are awarded for a shot that
ends in a defence.

4. Jump Ability Test. When the student approaches the work station, the LCD
screen displays his or her name and the protocol for performing the jump.
The Optojump measuring device measures the jump and enters the result
under the student’s ID.

5. Situations in basketball game. The student approaches the work station and
performs identification. The screen displays a quiz testing the pupil's
knowledge of proper player reaction in basketball game. The student
completes the quiz, and the screen displays the score and correct answers.

Students pass from station to station in the teacher-designated order. The teacher
also defines the time interval needed for each station and coordinates all the other activities
in the gymnasium.

Conclusion

Learning environment is an important factor of teaching and learning. Poorer conditions
require adaptation of teacher in his work; nevertheless, even excellent conditions cannot
replace a teacher. It is crucial that the competencies of teachers change in line with the
changes in learning environment, which is presented in the paper. On the basis of findings of
studies on Slovenian PE teachers (gtihec & Leskosek, 2004; Kovad, Sloan, & Starc, 2008;
Sitar, 2010) it can be concluded that the competence of PE teacher for work with ICT is one
of the important elements in improvement of their teaching. Teachers state to have lower
than desired competence for ICT work in PE (Kovac, et al., 2010). At the same time, teachers
obviously consider the use of ICT in PE more in indirect connection and not for direct
inclusion into lessons. The answers of teachers, revealing that they do not require ICT for
presentation of curriculum and additional motivation, could indicate that teachers feel
threatened in their two traditional roles in PE lessons: demonstration of skills and the
motivation of pupils for PE and sport. Obviously a combination of improvement of
materialistic conditions and the necessity of use of ICT (e.g. compulsory sending of data
about physical fitness) will be required for a transition to higher level of accepting of ICT in
PE; the thesis is confirmed with the fact that teachers, who have already been forced into
such kind of work (external examination in PE at the end of primary school), are more
familiar with e-learning material (Sitar, 2010).
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Learning environment should not be considered in a too narrow light, merely as an
ICT. Social changes influence the perception of school as a whole; therefore, entirely
conceptual questions about the further education of young people are being considered. In
some countries, in line with the “d.school” concept (http://dschool.stanford.edu) and the
experience of ambient, a different picture of school environment has been designed with an
aim of bringing school as a learning environment closer to modern lifestyle of children and
youth. This context also includes a gymnasium as a learning environment of physical
education. As such, physical education teachers will have architecturally position a
gymnasium through interdisciplinary cooperation into such school and also produce a
conceptual image of its concepts.
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YOUNG ATHLETES’ COACHES - A PROFILE
Tanja Kajtna

Abstract

A coach is an important figure in an athlete’s life - for most athletes, he or she represents
the way to reach their goals, the one person, who can enable realizations of dreams. Sport is
a playground not just for developing and realizing success, but also for developing social
skills, discipline, learning to function well under stress, to cope with opponents, problems...
Thus coaches are expected to be able to give all that to their athletes and to enable them to
learn all of this. We wanted to find if the coaches, who work with young athletes in Slovenia,
differ from coaches, who work mainly with older athletes. 275 Slovene coaches participated
in the research, coaches of younger athletes were defined as coaches, who mainly work with
athletes up to 16 years of age - we found coaches of older athletes to be older (Mage = 42,72
years, SD = 9, 46), younger athlete’s coaches were 35,60 years old in average (SD = 9,24) -
the differences were significant (F = 38,52 and sig (F) = 0,00). We tested the personality and
leadership characteristics, their social skills, emotional intelligence and their attitudes
toward sport. We found coaches of younger athletes to be more emotional, they engage in
whatever is happening at the moment more than coaches of older athletes. As a result, they
sometimes have more problems with controlling their emotions - externally they might
even sometimes appear emotionally unstable. We found better social and communication
skills in coaches of older athletes, which seems to be the result of longer careers and thus
more time to practice and develop these skills. Older coaches also demonstrate more
leadership behaviour, which is oriented into practice and teaching - we believe the reason
for that lies in the increasing demands for technical and tactical perfection in top sports.
This result could be partially explained also by the fact that frequently coaches need to
correct the mistakes of previous coaches - in Slovenia, many coaches who work with
younger athletes, have far from sufficient education and far from enough knowledge to work
in sport. But the prevailing opinion seems to be, that everyone with a bit of spare time on
their hands, can work with younger athletes. An opinion which is by our judgement
completely wrong.

Introduction

Many authors define the coach as the leading character in developing an athlete's career
(Tusak & Tusak, 2001; Krevsel, 2001; Martens, 1990; Gummerson, 1992; Sabock, 1985),
while Solomon (2001) states, that only the coach's evaluation of the athlete's confidence can
predict the success on the oncoming competition. Dick (1997) defines coaching as »more an
art form than a science« and Everd and Selman (1989, in Popper & Lipshitz, 1992) say that
coaching is a process of creating a culture of development and an atmosphere of teaching. A
coach is thus clearly an important figure in the process of achieving athletic success - a
complex approach by Tusak and Tusak (2001) defines 6 areas of the coach's functioning:

e Practice planning - this is the most demanding part of the coach's work, it
requires an insight into several areas surrounding sport, such as
biomechanics, psychological knowledge, sports medicine...); a coach need
not be an expert in all these areas, but he has to know them well enough to
be willing to include such experts into his work and to know what to expect
from them;

e Practice execution - this is actually the most obvious part of the coach's
worlk, it involves the execution of strength and endurance practice, technique
and tactical practice... Practice is a process of delivering such information to
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the athlete that he will be able to understand it - he also needs to explain the
goals of practice to his athletes.

Practice success control - a coach should supply steady and regular feedback
to his athletes - this is important both for enabling them to work well and
constantly correct their mistakes and also from the motivational point of
view; feedback also enables comparison with rivals.

All-round care for the athlete — the coach should structure the athlete's
environment in such a fashion, that they will be able to do their best at
practice or competition - enable positive mood states and disposition by
making sure that all is taken care of during travelling, that they will have all
the professional support they need, by checking the conditions of the
competition, taking into account individual requests of the athletes... It also
includes being able to control the athlete's emotions and states on the site of
the competition, which also includes the coach's own emotional control.
Counselling - a coach should be able to help the athlete both in the matters of
practice and competing as well as in private affairs (school, partner and
parent relationships...)

Competition aspect - a coach has to be aware that he is first and foremost a
role - model for the athlete - ha has to approach the competition seriously,
stay positive in all situations, be realistic, he can help the athlete with his
pre-start routine, he should have a positive influence on the athlete's
emotions and confidence and has to provide a thorough and objective
analysis of the event afterwards.

Authors researched the characteristics of coaches also from the point of view of
stress at work and found that coaches frequently experience large amounts of stress and
frequently experience burnout (Caccese & Mayerberg, 1984, in Dale & Weinberg, 1989).
Within dimensions of burnout Cape, Sisely, and Desetrain (1987, in Dale & Weinberg, 1989)
found that conflict of roles causes emotional exhaustion, indistinctiveness of roles is
connected with stronger feelings of depersonalisation, less experience as a head coach
causes decreased self-confidence. The environment is also a major factor in experiencing
burnout. Coaches who spend a lot of time taking care of the athletes seem to experience
burnout more often than other coaches - Dale & Weinberg (1989) explaining that great
amounts of energy spent by emotional involvement and care for the athletes cause the
coaches to pay less attention to their own needs.

Figure 1: Motivational characteristics of an athlete’s career (Kajtna, 2006)
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Working with young athletes is especially difficult, since a coach functions as a role
model and needs to adapt the practice to the developmental needs of an athlete, also, he
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needs to pay attention to the motivational characteristics of a young athlete - arousing too
much external motivation in a young athlete can cause great damage to the engagement of
that athlete (Kajtna, 2006), as can be seen from Figure 1.

Dick (1997) emphasizes, that children learn through play and that sport should be
fun for them, thus sustaining high levels of internal motivation, similar recommendations
come from Roberts and Treasure (1993), who state the importance of setting short - term
goals. High internal motivation can thus also be expected from their coaches (Frederick &
Morrison, 1999; Gilbert & Trudel,2004).

Athletes stay young at least till senior categories and it is wrong to believe that they
are adults just because they compete with adults, as is often the case — we should be aware
that it is impossible to speak of adulthood before at least 18 years, according to some
authors even far later, as late as 25 years of age (Marjanovi¢ Umek & Zupancic, 2004).

The goal of our research was to compare coaches of younger and older athletes in
their psychological characteristics (personality traits, leadership styles, social skills,
emotional intelligence, achievement motivation and attitudes toward coaching) According
to our goal we set the following hypothesis: H1 - »There are differences between younger
and older athletes’ coaches in their psychological characteristics. «

Method

Participants

275 Slovene coaches participated in the research, 237 of them were male and 37 female, one
coach did not answer this question. The average age of the coaches was 38, 87 years let (SD
= 10, 01), the youngest was 21 and the oldest 64 years old. Their average in years of
coaching experience was 17, 47 years (SD = 10, 34).

There were significant age differences between younger and older athletes' coaches
- older athletes' coaches were older - their mean age was 42,72 years (SD =9, 46), younger
athletes' coaches mean age was 35,60 years (SD = 9,24) (F = 38,52; sig (F) = 0,00). Older
athletes' coaches were more experienced, they had 4,23 years longer careers - again, the
difference was significant (F = 11,34; sig (F) = 0,00).

All coaches, who work mainly with seniors or who coach seniors, were taken as
older athletes' coaches, whilst those coaches, who coach only juniors or younger athletes
were assigned to the group of younger athletes' coaches.

Instruments
The instruments used in the research were as follows:

e Big Five Questionnaire - Slovene version (BFQ) - Caprara, Barbaranelli,
Borgogni, Bucik and Boben (1997); The questionnaire measures five main
personality dimensions (energy, agreeability, conscientiousness, emotional
stability and openness) and contains a social desirability scale. Reliability analysis
for the questionnaire reveals a coefficients between 0,63 and 0,82 and has a stable
factor structure.

e Social skills inventory (SSI) - Riggio in Trockmorton (1986, in Lamovec, 1994);
the inventory contains 7 dimensions (emotional expression, emotional sensibility,
emotional control, social expression, social sensibility, social control and social
manipulation). Authors report high test - retest reliability and high internal
consistency of inventory's dimensions (between 0, 81 and 0, 96).

e Achievement motivation questionnaire - Costello (1967, in Lamovec, 1988); two
dimensions pertain the questionnaire, they are the need for achieving success,
based on our own work and effort and the need for achieving success regardless of
our effort. Split half reliability for the test varies between 0, 73 and 0, 82.
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e Self - motivation Inventory (SMI) - Dishman, Ickes and Morgan (1980, in Tusak,
1997) - it measures internal motivation and has high reliability coefficients.

e Leadership scale for sports (LSS) - Chelladurai and Saleh (1980); the scale is
composed of five dimensions (training and instruction, democratic behaviour,
autocratic behaviour, social support an positive feedback), authors report test —
retest reliability coefficient between 0, 72 and 0, 82.

e Emotional competence questionnaire (VEK 45) - Taksi¢ (1998); the shorter
version of emotional intelligence questionnaire contains 45 items, which converge
in 3 dimensions (ability to recognize and understand emotions, ability to express
and name emotions and ability to manage emotions) and is based on the Mayer -
Salovey - Caruso's concept of emotional intelligence. First two dimensions have
high reliability (a« = 0, 84 and 0, 89 consecutively), the third dimensions is slightly
less reliable (a =0, 67).

e Leader effectiveness and adaptability Description (LEAD) - Hersey and
Blanchard, (1988); the instrument consists from 12 problem situations and
measures 4 styles (telling, selling, participating and delegating) and adaptability of
leadership. It is normally used for individual consulting, a research reveals fairly
low reliability (« coefficients range from 0, 26 to 0, 36, except for the style of
telling - a = 0, 65) (Kajtna, 2006). The instrument was used with the approval of
the company Biro Praxis.

e Attitude inventory for coaches (Vprasalnik stalis¢ za trenerje) - Kajtna and
Hvalec (2006, in Kajtna & Tusak, 2007); the inventory measures some important
attitudes in sport and has 3 dimensions (development, achievement and
problems). Its «a coefficients range from 0, 69 to 0, 72 for three dimensions.

Procedure

The results were gathered within the scope of the project of the Slovene Ministry of sport
and education called »Leadership styles in Slovene coaches«, the participants were tested
during October 2004 and September 2005, the majority of them were tested individually.

Results

We found coaches of younger athletes to be more emotional - they have lower emotional
control, lower impulse control and lower emotional stability, we found better social and
communication skills in coaches of older athletes, they also demonstrate more leadership
behaviour, which is oriented into practice and Older athlete’s coaches are also more self -
motivated, better in social control and emotional recognition as well as expression. Younger
athletes’ coaches are better in social sensibility, as can be seen from Table 1.

Table 1: Comparison of younger and older athlete's coaches
Younger athletes’ coaches Older athletes’ coaches A - nova

M M F Sig (F)
Emotional control 39,53 41,07 3,77 0,05
Impulse control 35,78 37,51 5,24 0,02
Emotional stability 75,31 78,58 5,45 0,02
Training & teaching 4,29 4,40 6,48 0,01
Self - motivation 155,53 160,95 6,95 0,01
Social sensibility 79,48 73,35 10,27 0,00
Social control 90,26 95,89 8,96 0,00
Emotional recognition 56,92 58,72 3,78 0,05
Emotional expression 46,12 48,06 5,01 0,03

Legend: M - mean

76|Page



Discussion

Coaches have an extremely important role in the development of an athlete's career, as
many authors agree (Lee, 1993; Sabock, 1985; Byrne, 1993). Our two groups of coaches
seem to differ in several psychological characteristics, personality testing has shown, that
young athletes' coaches are lower in emotional control and impulse control, thus giving
them a lower level of emotional stability. This would suggest a higher level of emotional
engagement of young athletes' coaches and lower control might not be the best indicator for
the coaches' performance on a competition - a coach should act as a model and with low
emotional control that could be difficult. On the other hand, younger athletes do not engage
in high level competitions, as do older athletes and their coaches don't have to deal with that
much stress.

Also, high emotional engagement might prove to be useful from another perspective
- it is an almost parental role, when coaches emotionally engage with their athletes and
from the point of directing the child into sport, high levels of engagement might even appear
to be useful. High emotional engagement with children will enable the coaches to
individualize their work and focus on each child's own progress, rather than compare them
to others - that would enhance the internal motivation of the children (Kajtna, 2006) and it
is exactly individual progress that is stressed as one of the most important aspects of a
young athlete's career (Martens, 1990; Lee, 1993; Stropnik, 2006; Tusak, Tusak & Tusak,
2003; Bon, 2002). And since young athletes' coaches are educators, emotional engagement
is useful.

Leadership testing has shown us more practice and training oriented behaviour in
older athletes' coaches — we can say that older athletes' coaches more frequently teach their
athletes, deal with tactical and technical issues, teach new approaches and correct more
mistakes, encourage hard work and deal with coordinating different aspects of their
athletes' careers. This result surprised us somewhat, since we expected it to be the other
way around - young athletes have less knowledge about technique, practice, tactics... and we
would expect their coaches to show more of such behaviour. Our result has some parallels
with other researchers - similar findings were obtained also by Case (1987). Black and
Weiss (1992) explain this by coaches focusing on giving positive feedback previously, thus
focusing less on practice and teaching. But still, we believe this to be the result of a »fault in
the system« - frequently, coaches of younger athletes are less educated and when older
coaches get to work with athletes, they first need to teach them technical and tactical
approaches, since top athletic accomplishments can nowadays only be achieved through
perfection and excellence in technique and tactics...

We still need to get a lot of work done on breaking the stereotype that »everyone
with five minutes of spare time on their hands can work with beginners in sport«. It is the
other way around - only coaches with good knowledge and a lot of knowledge should be
allowed to work with beginners. It is true, that top athletes prefer leadership that focuses on
teaching and practice (Chelladurai, 1984; Chelladurai & Carron, 1983; Terry & Howe, 1984;
Serpa, Pataco & Santos, 1991), but such leadership should start earlier, not only at top levels
of athletic engagement.

Older athletes' coaches are also more motivated - they are higher in self -
motivation, which is an indicator of high achievement motivation, which is internally based
- they are motivated by satisfaction, progress and excellence rather than money and fame.
This is of course very good information, since then it is easy to teach athletes to be
motivated by the same things, but it is concerning that younger athletes' coaches are lower
in internal motivation - since children should learn through fun (Dick, 1997), it might be
difficult to keep this motivation if their coaches focus on success and results. Roberts &
Treasure (1993) suggest using short - term goals in such situations. We should perhaps ask
ourselves how well the coaches know the developmental characteristics of younger athletes
and whether they perhaps just take them as »small adults« - such an approach to practice
would of course be gravely mistaken. In such a way, coaches would only function as »talent
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scouts« instead of offering what the sport can give to any child - discipline, friends, ability to
perform under pressure, readiness to work hard...

Younger athletes' coaches are higher in social sensibility, which means that they are
able to function in accordance with social norms of an environment and are adaptable and
can act appropriate to the situation, which is necessary from the perspective, in which they
still need to make a place for themselves and establish themselves as coaches, but it could
also lead to high levels of cautiousness, which might inhibit their social interaction
(Lamovec, 1994) - too much focus on themselves might lead to lower focus on the children.
Also, good social skills in coaches will get the children to take them as role models, so young
athletes' coaches should be highly socially skilled - a situation, which was not present in our
study.

Older athletes' coaches have better social control, which means that are good at role
play, are socially skilled and can present themselves in the desired manner, appear to be
confident and can influence the course of social events - they can use these social skills both
in leading and directing the athlete and the team of experts, who work in sport. This is for
them more important than for younger athletes' coaches, since they usually don't have a
team of experts working with an athlete. Also emotional recognition and emotional
expression as components of emotional intelligence are higher in the group of older
athletes' coaches, which could amplify the statement, that social skills and emotional
intelligence are learned - older athletes' coaches are both more experienced and older and
have had more opportunities to practice and develop these skills.

At this point we should mention the dilemma of distributing the coaches into the
two groups - the licensing system in Slovenia is unclear and many coaches work with both
younger and older athletes and distinguishing between both groups of coaches is difficult -
there were 40% of such coaches, where categories overlap. Similar problems were found
also by Hvalec (2005) and Gilbert and Trudel (2004), who found, that young athletes’
coaches roles are often unclear. Future studies should thus clarify the distinction between
these groups of coaches and extend the study to beginners' coaches, which would help us
clarify the profiles of different groups of coaches.
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Abstract

The aim of the study is to determine and analyze the presence of the selected fundamental
motor patterns (FMP) - walking, running, crawling, climbing and jumping - in 107 healthy
Slovenian children aged 4 to 6 years. On the basis of the chosen battery of tests and with the
aid of modern instruments, we performed the complete kinematic evaluation of FMP;
analysis of peculiarities of measured FMP; adaptation and interdependencies among
different FMP and other children aharactersitcs (posture, flat footness, fat and muscle mass,
muscle strength); analysis of the impact of the morphological characteristics on FMP
adaptation; and comparison between analyzed FMP and life styles of measured subjects.
The children are being longitudinally monitored throughout three test sessions - October
2009, 2010 and 2011, beginning at the age of 4. Preliminary data on FMP of the children
aged 4 were analyzed qualitatively and quantitatively. All statistical data analysis was
performed with ANOVA and the Pearson correlation coefficient (significance was accepted
at p < 0.05). Statistical data suggest some significant differences between and among
chidren at the age of 4. The results show that coordination (inter-muscular, intra-muscular
and inter-segmental) is probably of primary importance in the performance of FMP at this
age. After our three-year follow-up study is completed, we can expect to derive a much
broader understanding of the processes in early child motor development, especially as
regards FMP.

Introduction

Motor development is a process in which children achieve motor skills and patterns in
interaction with inheritative and environmental factors (Latash, 2008). Inherited factors are
determinative for nervous and muscle development, morphological characteristics,
physiological characteristics and physical growth (Malina, Bouchard and Bar-Or, 2004).
Amongst environmental factors the most influential are motor experiences and motor
learning. Motor competencies development is a very important and continuous process
where children could experience periods of stagnation (PiSot and Planinsec, 2005). Some
motor competencies are achieved sooner than others. In early childhood children develop
certain motor competencies very quickly (such as: speed, coordination) while the others are
much slower (such as: balance, strength, flexibility and endurance) (Malina et al. 2004).
High inter child differences are very common for this age during which children have their
own development frequency, determined by their »biological clocks« (Gallahue and Ozmun,
2006).

Different parts of a child’s body grow at different rates. Large-muscle development
occurs earliest, so gross-motor skills, such as reaching, waving arms and legs, crawling or
walking, tend to appear first. Most 3- and 4-year-old children actively use their large
muscles in running, wiggling and jumping. Pre-schoolers have a relatively higher center of
gravity than adults. This means that they are more prone to falls because the legs and body
are not yet developed in proportion to the upper body region. By the age of 6, the child’s
body proportions are more like an adult’s, with the centre of gravity more centrally located
to help them achieve greater physical balance. Since the large muscles develop first,
providing opportunities for outdoor play and exercise or indoor running around is
important. It is very important that parents, child-care programs and schools provide
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children with a variety of large-muscle activities to give the children a chance to develop and
exercise large-muscle skills. Usually we are not aware enough that coordinated early
development of the fundamental motor patterns (FMP) is a significant step towards
ensuring a lifelong, healthy and safe involvement in physical activity. Healthy and consistent
muscle, tendon and bone growth in children, which is influenced by a number of conditions,
including inherited tendencies, nutrition and physical activity, and metabolic and endocrine
functions, ensures fewer risks of problems in adults. Problems in any specific or combined
areas can lead to degenerative diseases of the locomotor system in children.

Those important facts in early child motor development on one hand, and the
alarming increase in the number of injuries of the skeleton (Bilban & Djomba; 2007),
inflammatory and degenerative diseases of bones and joints, spinal diseases and injuries, all
certainly connected with inactive lifestyles (Andrew, 2007) or inadequate adaptations and
developmental irregularities of the FMP that cause motor deformations on the other, have
encouraged us to direct our research into investigating FMP using a population of healthy
children. The purpose and main goals of our study are: accordance analysis of the FMP with
complete kinematic evaluation; analysis of possible causes for inadequate adaptation of
FMP and its relevance to physical and motor development; longitudinal assessment of the
FMP adaptation in children aged from 4 to 7 years; analysis of the adaptation
interdependencies between different FMP; analysis of the impact of the morphological
characteristics on FMP adaptation; and analysis of the influence of the life style of children
that participated in the study and their parents on the consistent development of FMP.

As incorrect functioning of the skeleton-muscular system can have numerous
negative consequences reflected in an individual’s work, life, and predominantly in their
health, we supposed that inadequately developed FMP could have a negative effect on the
upgrade of motor stereotypes and consequently on inadequate and irregular motor
efficiency in adulthood as well. Recent research (Walkley et al., 1993) has come to the
conclusion that the current level of development of FMP during children’s formative years is
inadequate. Without competence in skills such as running, leaping, balancing, rolling,
catching, and throwing, students are less likely to access the range of options available to
establish an active lifestyle. Research indicates that the improvement in self esteem and
confidence in movement that accompanies the acquisition of FMP has a flow-on effect to all
other areas of a child’s early development. In Slovenia there has been no such study
conducted so far. The preliminary data of the first year results of the ongoing three-year
follow up study of FMP in Slovene children aged 4 to 6 are presented.

Methods

Sample

The sample consisted of 107 4-year old children (52 boys). The study was part of a wide
basic research project “Analysis of fundamental motor patterns - skeletal and muscular
adaptation to specific sedentary lifestyle factors in children aged 4 - 7 years”, conducted by
the Institute for Kinesiology Research, Science and Research Centre of the University of
Primorska. Children’s parents gave their written consent prior the beginning of the study.
All testing procedures conformed to the 1964 Declaration of Helsinki and were approved by
the Slovenian National Medical Ethics Committee. The research was financially supported
by the Slovenian Research Agency.

Table 1: Descriptive data of the children.

Boys Girls
N 40 48
Body mass (kg) 188+ 2.6 185+ 2.7
Body height (cm) 108.3 + 4.4 108.2 + 4.4
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A number of different and demanding measurements were performed on the
children. They were additionally motivated by the story of astronauts travelling in the space,
filling in a cartoon of a rocket with labels on every measurement station. If a child did not
want to complete all the tests despite the encouragement, he/she was not forced to do so.
88 children (40 boys) completed all the tests (Table 1).

Variables and data analyses

The most common fundamental motor patterns (FMP) - walking, running, crawling,
climbing and jumping - were analysed as follows:

e Analysis of walking and running - each child was equipped with markers
necessary for a video analysis. The pressure and video tests were performed on a
treadmill (80 x 180 cm), equipped with 10,240 pressure sensors in its podium,
one at each 7 mm. The child walked and ran at 0.6 m/s and 1.2 m/s, respectively.
After the adaptation phase, the child’s performance was recorded for 30 seconds
by the pressure sensors and by two high-frequency cameras in the 3D calibrated
video space (model GIG-E) with the sampling frequency of 200 Hz.
Electromyographic analysis of walking and running were performed separately
(off the treadmill) with an 8-channel telemetric system NORAXON TeleMyo 2400
G2 (Noraxon USA Inc., Scottsdale, USA). The measured muscles were rectus
femoris (RF), biceps femoris (BF), tibialis anterior (TA) and soleus (SOL) on both
legs. Respecting the SENIAM recommendations (Hermens et al., 1999), pairs of
self-adhesive single-use surface EMG electrodes (NORAXON Dual Ag/AgCl, 10 mm
diameter, 20 mm inter-electrode distance) were stuck on the muscles. For the
purpose of gait-cycle triggering and averaging of the signals, two foot switch
sensors were applied to the left and right foot, respectively. The EMG analyses
were performed with the WiseCoach software (Wise Technologies, Slovenia). The
signals were band-pass filtered and rectified.

e Analysis of crawling - the adequacy of crawling was tested qualitatively on an 8
meter long surface. Children repeated the test twice and the best performance was
further analysed. Moreover, a 3D kinematic analysis on the treadmill was also
acquired; however, the data has not yet been analysed.

e Analysis of climbing - for the purpose of this research project, we have
constructed a 230 cm high wooden ladder, which makes distance alteration
between single ladders (15 cm, 30 cm and 45 cm between two ladders) and a
whole ladder slope (45 and 90 degrees). We had the children participate in 5
different climbing tasks varying in the slope of and distance between single
ladders. Each climbing task was also separated into ascent and descent. The child’s
performances were evaluated by the following patterns, which children used
during climbing: direction sight, ways of holding the bars, sequence of moving
limbs, connectedness of climbing while completing a climbing task and the use of
the pattern of diagonal skeletal muscle activation. A descriptive video analysis of
climbing was used in the evaluation. Apart from the descriptive evaluation,
connections were sought with results of static strength tests and body posture,
measured with kinematics analysis.

e Analysis of jumping - children performed countermovement vertical jumps with
and without hands. Three jumps were video recorded and performed on a force
plate (AMTI, Watertown, USA) with the electromyographic response from eight
selected muscles (the same as described in analysis of walking/running). The best
performance (the highest jump, calculated from flight time) was further analysed
for both jumping techniques.

e Additionally we conducted:
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e Anthropometric measurements (longitudinal dimensionality, voluminosity) and
bioimpedance body composition.

e Measuring the posture in a static environment. The child was positioned in 3D
calibrated video space (CONTEMPLAS GmbH, Kempten, Germany). Force
distribution on pressure sensors were measured on a platform (80 x 180 cm),
equipped with 10,240 pressure sensors in its podium, one at each 7 mm. Thus two
dimensional information on the distribution of body weight against the surface
was obtained, data on lengths of individual body segments and the alignments of
body anthropometric points.

e Saliva was collected for monitoring the metabolic parameters to define the
metabolic risk for children’s obesity development - markers of inflammation, such
as C-reactive protein (CRP) presence was measured in 3ml saliva samples taken
from the child after an overnight fast.

e The quantity and the intensity of physical activity were measured with an
accelerometer (ACTIGRAPH, Pensacola, USA). Thus an accurate evaluation of the
quantity and intensity of children’s physical activity was provided. The children’s
parents were also invited to take part in this part of the study in order to obtain
the possibility of comparison of the quantity and intensity of physical activity
between the children and their parents. A consecutive five days of monitoring (8
am to 8 pm) was collected for a representative sample.

e Analysis of the foot was performed on a foot scanner and with 2D picture analysis
of the Achilles tendon angle. Flat foot was defined as the Clark angle, below 42
degrees. Valgus and varus of the ankle and knee joint were calculated from 2D
photography, with the joint alignments representing 0 degress.

e Analysis of calf skeletal muscles (SO and gastrocnemius medialis) and Achilles
tendon geometry and architecture were performed with two ultrasound scans.
The same method was also used for fat thickness measurements for
electromyographic signal normalisation. An average of the fat thickness was taken
for further analysis.

e Analysis of maximal voluntary force was performed with torque dynamometers
(Wise Technologies, Slovenia) adjusted for use on children of that age. Three tests
were repeated and maximal performance further analysed.

e Analysis of the life style - questionnaire and half structured interview with the
children and parents were additionally conducted.

e To get a holistic insight in children early motor development, the Movement ABC
analysis (S., E., Henderson & D. A. Sugden, 1992), which identifies and evaluates
the movement problems that can determine a child's motor efficiency and his
social adjustment at school and to plan programmes for remediation and
management was conducted.

All the measurements took place in the laboratory of the Institute for Kinesiology
Research, Science and Research Centre of the University of Primorska, Slovenia, which is
located in the Orthopedic Hospital Valdoltra, Slovenia.

Statistical analysis

Descriptive statistical analysis is presented with means and standard deviations. All tests
were controlled for repeatability and performed in order to assure good validity. SPSS 17.0
(SPSS Inc., Chicago, USA) was used for statistical hypothesis testing. The Shapiro-Wilk test
was used to test normality of the distribution and the logarithmic transformation was used
if needed to assure data normality. Furthermore, ANOVA was used to compare the
differences in the means of the data.
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Results

Results obtained were arranged into a single database. So far, cross sectional analyses have
been performed, while longitudinal analyses will be performed after longitudinal data
collection and project completion (in 2012).

Anthropometry

There are statistically significant differences in muscle mass (P <0.001) and fat mass (P =
.0002) between boys and girls, while body weight, body height and body mass index (BMI)
do not differ significantly (table 2).

Table 2: Analysis of body weight, height and body composition.

Boys Girls All Sig.
N 52 55 107
Body weight (kg) 185+2.5 185+ 2.7 185+ 2.6 n.s.
Body height (cm) 107.5+4.7 108.1 £4.3 107.8+4.5 n.s.
Body mass index (kg/m?) 16.0+1.5 158+1.5 159+15 n.s.
Muscle mass (kg) 58+0.8 51+0.8 55+0.9 0.000
Fat mass (%) 15.0+2.38 16.7 £2.7 159+29 0.002
Fat free mass (%) 85.0+2.8 83327 84.1+29 0.002
Overweight children (%) 17.3 18.2 17.7

ns - non significant

Posture analysis

Discrepancy was found in the sagittal changes of body segments (Table 3). Statistical
differences between the sexes were not found.

Table 3: Body posture parameters

Boys Girls All Sig.
N 42 48 90
Translation in knee position (mm) -25+15 -26 £ 14 -26£15 n.s.
Translation in hip position (mm) 12 £22 13+£19 13+21 n.s.
Translation in shoulder position (mm) -3 £ 22 -7 %22 -5£22 n.s.
Translation in head position (mm) 10+ 14 8+19 9+17 n.s.
Valgus/varus angle (°) 0.2+3.2 -0.3+3.1 0.0+3.1 n.s.
Very flat feet (%) 8 10 9
Flat feet (%) 29 11 20

Clarke angle <32 degrees - very flat foot, 32 < Clarke angle <42 degrees - flat foot; Clarke angle > 42
degrees - a healthy foot. Sig. - Statistical significance, ns - non significant

Table 4: Analysis of self selected speed of walking and maximal speed of running.

Boys Girls All Sig.
N 41 45 86
Walking (m/s) 1.1+£0.2 1.1+£0.1 1.1+£0.2 n.s.
Runing (m/s) 3.0£04 2.9+0.3 3.0£0.3 n.s.

Sig. - Statistical significance, ns - non significant

Walking and running characteristics

This analysis was primarily done for the purpose of EMG measurement and no statistically
significant differences were found between the sexes in the self selected speed of walking
and maximal speed of running (Table 4). (Figure 1 - 2)

For psychological reasons, the acquisition of the EMG signals was only possible in 76
out of the 107 invited children. The results enabled us to precisely describe the average
inter-muscular activation patterns. There were no statistically significant contra-lateral
differences observed for any of the muscles (p>0.05). However, significant differences
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among muscles as well as between gait and run (p<0.01) were observed for variability
measures of the single muscle EMG patterns.

Figure 1: EMG signal

LTTLE MISS
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There were no statistically significant contra-lateral differences observed for any of
the muscles (p>0.05). However, significant differences among muscles as well as between
gait and run (p<0.01) was observed for variability measures of the single muscle EMG
patterns.

Crawling
Table 5: Analysis of maximal speed and coordination of crawling
Boys Girls All Sig.
N 49 47 96
Crawling time (sec) 15.1+6.6 203 +£11.8 17.7%£99 0.008
Coordinated crawling % 57.5 55.1 55.8

Sig. - Statistical significance, ns - non significant

Boys on average crawled faster than girls (p <0.05) (Table 5). A statistically
significant relationship between the speed of crawling and muscle mass was observed
(Figure 3). As determined from measurements of body composition, boys had statistically
more muscle and less fat.
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Climbing

Although there were no statistically significant gender differences in the speed of climbing,
the results suggest that 4 year old boys are faster climbers, except in task climbing with
angle 90° and the distance between bars 45 cm. We have also separated a climbing task into
ascent and descent, but there was also no statistically significant differences in
ascent/descent time of climbing between genders. For better insight into climbing efficiency
we have strictly evaluated the different ways of climbing and we have found that motion
coherence and coordination have a more important effect on performance and speed of
climbing. The child’s performance was evaluated with qualitative analysis of video snaps of
climbing. In analysis we have included several climbing patterns like direction sight, way of
holding bars and also patterns of diagonal skeletal muscle activation of upper and lower
limbs (diagonal synergy and reciprocity within muscle activation) in climbing (Figure 4).

Figure 4: Relationship between the speed of climbing and pattern of diagonal skeletal
muscle activation
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CLIXY cm - time of climbing (sec) in different angle 90° or 45° and distance between bars

From figure 4 we can comprehend the relation between the speed of climbing and the
pattern of diagonal skeletal muscle activation, which is important for the accuracy of
climbing. Children who climbed in a coordinated way and used the pattern of diagonal
skeletal muscle activation (hands and legs - reciprocity and synergy) were the fastest
climbers in all five tasks (see the bottom line in Figure 4). They strongly deviate from the
average time of climbing.
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Table 6: Correlation between the speed of climbing and body composition

CLIMBING ASCENT DESCENT
9015 90.30 9045 4515 4530 90_15 9030 9045 4515 4530
BOYS BW -462%* -302*  -322* -.369*
BH -313* -465** -375*
MM -.543** -371* -387* -409**  -329*
GIRLS FM 347 .352*  .356*
FFM -.347* -352* -356*

BW - body weight, BH - body height, MM - muscle mass, FM - fat mass, FFM - fat free mass

Relationship of body composition variables with variables of speed of climbing
shows significant differences between boys and girls. While with boys variables of climbing
speed correlate importantly with body weight, height and muscle mass, with girls only fat
mass and free fat mass have a correlation with climbing speed.

Jumping

The height of both performed counter-movement jumps (CM]) (with hands action
accompanied and without hands excluded from the actin, CNJ-H and CM]J-HE, respectively)
of boys did not differ statistically from those of girls (Table 6). However, CMJ-H was
significantly higher than CMJ-HE in more than half of the analyzed parameters. Time
parameters were not significantly different between both types of the CM], while the
differences in jump height, force impulses and power/energy parameters reached a
statistically significant level (Table 7).

Table 6: Vertical counter-movement jump (CMJ]) - with normal hands function and with
hands fixed

Boys Girls All Sig.
N 50 47 97
With hands action accompanied - H (cm)  9.1+3.1 9.0+2.6 9.0+2.8 n.s.
Hands excluded from action — HE (cm) 10.3+34 9.7+2.8 10.0 £3.1 n.s.
Diff (%) = 100%-(H-HE)/HE 14.2+18.1 8.9+19.7 11.7+18.5 ns.

Table 7: Average standard deviations for all the analyzed parameters of the CMJ-HE and

CMJ-HA.
PARAMETER UNIT CMJ-HE CMJ-HA p (t-test)
T s |0714+0.267 [ 0.684+0.242 | 0.131
T s | 0.329+0.140 [ 0.315+0.152 | 0.244
T s | 0.385+0.172 [ 0.369+0.160 | 0.093
Tq s | 0146+0094 | 0.137 +0.113 | 0.142
Ta s | 0.568+0.211 [ 0.547 +0.193 | 0.188
To=0 s | 0552+0237 | 0.523+0.220 | 0.126
Prnax Wikg| 333+7.0 359+7.3 [0.000 #*
w Jkg | 5.22+2.03 5.65+ 1.94 [0.000 **
Pso W/kg | 0.647 + 0.640 | 0.831 + 0.687 [0.004 *
G kgm/s| 9.68 + 4.50 10.7+4.2 (0.010 *
G kgm/s| 33.1+87 355+9.0 [0.000 **
G, kgm/s| 185+6.3 21.4+6.0 [0.000 **
G, kgm/s| 15.1+6.8 14.6 + 6.9 0.214
G % 101.7+95.8 | 76.5+55.1 [0.000 *
He m | 0.084 +0.043 | 0.093 + 0.041 |0.000 **
Her m | 0.088 +0.027 | 0.099 + 0.031 |0.000 **%
Fonax N 21.4 +3.18 222+32 [0.002 *
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T- time between TO and T2; T- time between T0 and T1; T-time between T1 and T2; Td duration of
deceleration; Ta -duration of acceleration; TG=0- time between T0 and T1/2; Fmax - body weight
normalized maximal force; Pmax - body weight normalized maximal power output; W - body
weight normalized common energy; P50 - start power in he initial 50 ms from the T1 on; G - force
impulse for the TO-T1 time sequence; G+ - force impulse for the T1-T2 time sequence; G1 - force
impulse for the T1-T1/2 time sequence; G2 - force impulse for the T1/2-T1 time sequence; G% - ratio
between G2 and G1 (G% = G2 / G1); HG - jump height calculated from the force impulse; HFT -
jump height calculated from the flight time (T2-T3); Values of t-test statistical significance are
highlighted with * (p < 0.05) and ** (p < 0.001), respectively.

The correlations between static strength tests and CM]J-H parameters were
additionally checked (Table 8).

Table 8: Pearson correlation coefficients between static strength tests and CMJ-HA

parameters
T T T Tq Ta | To=o |Pmax| W [ Pso [ G G" | G | G | Gy | He | Her | Fmax
KE -0.257( -0.136] -0.258| -0.250] -0.175| -0.264| 0.208( 0.081] 0.127( -0.309| 0.146( 0.304| -0.102( -0.186| -0.010{ 0.063| 0.148|
KF -0.071| 0.078|-0.182|-0.199( 0.027]-0.073( 0.235] 0.148| 0.059( -0.142| 0.185| 0.280| -0.032| -0.162( 0.164| 0.103| 0.106
AF -0.240( -0.062]| -0.304| -0.285] -0.134| -0.230| 0.453( 0.120] 0.268( -0.231| 0.263| 0.339| 0.010( -0.094| 0.244| 0.344| 0.359
EF -0.045( 0.133]-0.194| -0.215| 0.069| -0.047]0.185( 0.110] 0.176( -0.004| 0.020( 0.169| -0.132 -0.094| 0.152( 0.141| 0.163|
HG 0.138( 0.315]-0.092| -0.175| 0.274| 0.142|0.241| 0.164( 0.005| 0.084( 0.193| 0.157| 0.093( -0.004| 0.302( 0.279] 0.097

Knee extension (KE), knee flexion (KF), ankle plantar flexion (AF), elbow flexion (EF),hand grip force
(HG); Statistically significant values are underlined (p < 0.05).

Less than half of comparisons reached the level of statistical significance. G1 and
Pmax were significantly correlated with all the leg strength tests (P max also with HG).

Analysis of the quantity and intensity of physical activity

An accelerometer (Actigraph) was used to obtain the data on quantity and intensity of
physical activity in both children and their parents. The data are in the process of
evaluation.

Analysis of the selected children and their parents life style

The parents of all 107 children that participated in the survey were invited to participate in
semi-structured interviews. The response of 67 parents was obtained, so 61 interviews
were conducted between April and mid July, 2010. An expanded questionnaire containing
questions that were part of the semi-structured interviews was sent to the parents that did
not participate in the semi-structured interviews. 17 questionnaires out of 40 were
returned. Thus, the parents’ respond rate was 72% (61 plus 17 = 78).

Additional information about the parents and children’s living environments and
lifestyles in general, family and surroundings - with an emphasis on children's motor
features (such as basic demographic information about the family, the amount of physical
activity, information about the living environment, family, the attitudes and behaviour of
parents in establishing a healthy lifestyle) — were obtained. The data are still in evaluation.
They will provide the comparison between characteristics of lifestyle and regularity or
irregularity of measured FMP, motor abilities, body posture and body structure. Similar
research has not yet been described in the literature.

Movement ABC

The data from the Movement ABC analysis are still in evaluation. They will provide the
qualitative analysis of included motor skills and comparison between physiological and
biomechanical analysis of FMP and ABC movement.
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Discussion

The preliminary results of the first year of the basic research project “Analysis of
fundamental motor patterns - skeletal and muscular adaptation to specific sedentary
lifestyle factors in children aged 4 - 7 years” are presented in the paper. The aim of the
study was to evaluate and enrich our understanding of basic motor skills - motor patterns
in early infancy, and the influence of life style and its peculiarities on early child motor
development. Beside the specific dimensions of the regulation and performance of the
selected FMP we tried to define children’s morphological characteristics and body posture.

As with adults, excess weight and obesity are growing problems in the world for
children and adolescents (Kalies et all., 2002; Petersen et all.,, 2002; Stomatakis et all., 2005).
While in our study 17.3% of boys and 18.2% of girls were overweight, research findings
shows that in 1970 this number was as low as 5 to 7% (Ogden et all., 1997). Despite the fact
that an incorrect posture can be a source of many problems (e.g., lower back pain) already
present in the period of the early childhood (Taimen et al., 1997) and often transferred into
adulthood (Harreby et al., 1996), there are not many quantitative analyses which would
have been carried out on the population of young children. In our study we detected 15% of
children with knee valgus and 18% of knee varus; analyzing the regularity of feet we found
9% of children with very flat feet and 20% of children with flat feet, which amounts to a
total 29% of children with flat feet. Fourty percent of measured subjects displayed
irregularity (pronation or supination) of the ankle. We found that children we studied fit the
expected pattern, or number of deviations, regarding irregularities in the knee joint, the axis
of the hip joint, the axis of the shoulder joint, and head position. Our data are comparable
with other data the data of previous studies (Lafond, 2007).

Following the aims of the study we deepened our research interest in addition into
the space of FMP, starting with gait and running, and their roles and influence in early child
motor development. Considering findings of previous research we can summarize that
changes in kinematic, dynamic, and EMG parameters of gait in children of ages 3 to 4
correspond more to walking speed as children age (Chester et all., 2006; Ganley & Powers,
2005; Granata et all,, 2005; Kram et all.,, 1997; Schwartz et all., 2008; Stansfield et all,, 2001).
As no statistically significant differences were found between sexes in the speed of walking
and running in our study and considering the fact that the time parameters of muscle
activation are slightly correlated with age, height, weight, BMI, speed and length of the
children’s step (Chang et al., 2007) we would like to focus our future research on analyzing
differences in variability of the amplitude or. dispersion of the EMG-signal (Granata et al,,
2005) and any possible relationship to the coherence of performing selected FMP. In the
longitudinal study we expect also to obtain some important data about periods of incidence
of changes in variability of the amplitude of the EMG-signal (when diminished), about
functional symmetry of variability of the amplitude of the EMG-signal and about reasons
related to those differences.

Boys on average crawl faster and they have statistically more muscle mass and less
fat (in our study other morphological characteristics were not statistically significant). Body
dimensions influence the time when babies start to crawl and walk. Infants who were
smaller and lighter (and probably with more muscle mass and less lean body mass) started
to crawl and walk earlier (Adolph et all,, 1998).

But the consistency of lower and upper limbs, arms and legs plays an important role
in the realization and timing of crawling. Crawling is phylogenetically conditioned with a
diagonal skeletal muscle activation pattern of major lower and upper limb extensors and
flexor muscular chains. As we note that there are only 55.8 % of measured children that
perform coordinated crawling in our study we can conclude that this motor task, for the
child in an early stage of development, is very difficult. On the other hand we need to be
aware of the importance of crawling, particularly from the aspect of the correct
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development of the lumbar part of the spine and correct placement of the pelvis, which
enables its later stabilization in walking as well as in running.

The results of climbing suggest that boys in general are faster climbers than girls.
While at the boys variables of climbing speed significantly correlate with body weight,
height and muscle mass, there is only fat mass and free fat mass that has a correlation with
climbing speed in girls.

For better insight in climbing efficiency we have strictly evaluated the different ways
of climbing and we have found that motion coherence, coordination and use of the pattern
of diagonal skeletal muscle activation, have an important effect on performance and speed
of climbing. It is a motor pattern where children have to pick precise supporting points, use
of their strength while still holding a balanced position. Although there is a frequent
occurrence of injuries in climbing (Herrewegen et al., 2004) no study of the role, significance
and analysis of climbing were conducted so far.

In early childhood, jumping with hands involvement is undoubtedly easier and more
natural than with hands excluded from action (Miyazaki & Kuchiki, 1984; Neelly & Zebas,
2002; Sarabon et all, 2010), even if the inter-segmental jumping coordination is not optimal
yet. Results of our study showed statistically significant differences in some, but not all the
ground reaction force parameters when comparing cmj with and without hands
involvement. it all seems that at this age neuro-muscular and inter-segmental coordination
are probably of key importance, while the strength plays only a supportive role. Moreover,
additional correlation analysis between static strength tests and vertical jump parameters
reveals the obviously key role of the other factors such as coordination, morphology, etc.
However some previous studies on preschool children (Rose et al., 2009), adolescents,
and adults (Nuzzo et al, 2008; Peterson et al., 2006) reported statistically significant
positive correlations between static strength and jump-related parameters, less than half of
comparisons between CM] related parameters reached the level of statistical significance in
our study.

Objective analysis of the quantity and intensity of physical activity (accelerometers),
motor patterns (ABC movement) and habits was an important part of the study as well as
analysis of children and their parent’s life style (questionnaires, interviews). We obtained
several important data which provide us the possibility of comparison between
characteristics of life style and regularity or irregularity of measured FMP, motor abilities,
body posture and body composition. This holistic approach in organizing such studies on
children has not been described in the literature, yet. On the other side early child motor
development was interpreted mainly through the framework of motor space structure
studies and suggested dimensions mostly related to the factors that influence movement
coordination (PiSot, R. & Planinsec, ]., 2005). In the present study, after we finished with the
first measurements and where analyses based on the physiological and biomechanical
measurements, the results guide us to the similar conclusions. Coordination, inter-muscular,
intra-muscular and inter-segmental coordination, is probably of primary importance in the
performance of FMP at this age.

After our longitudinal study will be completed, we can expect to derive a much
broader understanding of the processes in early child motor development. Only with holistic
approach and comprehensive insight into the child's motor development and his way of
living, we can expect sufficient data to suggest certain conclusions and propose intervention
and adequate measures. And the better insight we have into children and their special
characteristics and needs, the more positive development stimuli can be provided by
assuring needed activity and friendly environment.

References

Adolph, K. E.,, Vereijken, B., & Denny, M. A. (1998). Learning to crawl. Child Development, 69,
1299-1312.

91|Page



Andrew, P., Hills, N.A,, King, T., & Armstrong, P. (2007). The Contribution of Physical Activity
and Sedentary Behaviours to the Growth and Development of Children and
Adolescents Implications for Overweight and Obesity. Sports Med Sports Med, 37(6):
533-545.

Bayley, N. (1993). The Bayley scales of infant development. Revised Edition. New York: The
Psychological Corporation.

Bilban, M., & Djomba, J.K. (2007). Zdravstveni absentizem in bolezni gibal. Delo+varnost,
52(5), 10-19.

Chang, W.-N., Lipton, ]. S, Tsirikos, A. I, & Miller, F. (2007). Kinesiological surface
electromyography in normal children: Range of normal activity and pattern analysis.
Journal of Electromyography and Kinesiology, 17, 437-445.

Chester, V. L, Tingley, M. in Biden, E. N. (2006). A comparison of kinetic gait parameters for
3-13 year olds. Clinical Biomechanics, 21, 726-732.

Cole, T.J., Bellizzi, M.C,, Flegal, K.M., & Dietz, W.H. (2000). Establishing a standard definition
for child overweight and obesity worldwide: international survey. British Medical
Journal, 320, 1240 - 1243.

Gallahue, D.L.,, & Ozmun, ]J.C. (2005). Understanding motor development: Infants, children,
adolescents, adults. New York: McGraw-Hill Higher Education.

Ganley, K. ]., & Powers, C. M. (2005). Gait kinematics and kinetics of 7-year-old children: A
comparison to adults using age-specific anthropometric data. Gait & Posture, 21(2),
141-145.

Granata, K. P,, Padua, D. A. in Abel, M. F. (2005). Repeatability of surface EMG during gait in
children. Gait & Posture, 22, 346-350.

Harreby, M,, Kjer, ]., Hesselsoe, G. & Neergaard, K. (1996). Epidemiological aspects and risk
factors for low back pain in 38-year-old men and women: a 25-year prospective
cohort study of 640 school children. European Spine Journal, 5(5), 312-318.

Hermens, H. ], Freriks, B., Merletti, R, Hagg, G. G. Stegeman, D., Blok, ], Rau, G. in
Disselhorst-Klug, C. (1999). European recommendations for  surface
electromyography. Enschede: Roessingh Research and Development.

Herrewegen, J.,, & Molenbroek, J. (2005). Children’s climbing skills (Research report).
Amsterdam: Jep Design.

Heude, B., Lafay, L., Borys, ].M,, Thibult, N., Lommez, A.,, & Romon, M. (2003). Time trend in
height, weight, and obesity prevalence in school children from Northern France,
1992-2000. Diabetes & Metabolism, 29, 235-40.

Kalies, H., Lenz, ]., & von Kries, R. (2002). Prevalence of overweight and obesity and trends
in body mass index in German pre-school children, 1982-1997. International journal
of obesity and related metabolic disorders, 26, 1211-7.

Kram, R., Domingo, A. in Ferris, D. P. (1997). Effect of reduced gravity on the preferred walk-
run transition speed. Journal of Experimental Biology, 200, 821-826.

Latash, M.L. (2008). Neurophysiological basis of movement. Champaign, IL: Human Kinetics.

Lafond, D., Descarreaux, M., Normand, M. C., Harrison, D.E. (2007). Postural development in
school children: a cross-sectional study. Chiropractic & Osteopathy, 15:1

Libby, P., Hansson, K.G., & Pober, S.J. (2002). Inflammation and Immunity in Atherogenesis.
V Chien, K. (ed.), Molecular Basis of Cardiovascular Disease (Second Edition) (p. 349-
264). W.B.: Saunders.

Malina, R. et al. (2005). Evidence Based Physical Activity for School-age Youth. The Journal of
Pediatrics, 146(6), 732-737.

Malina, R.M,, Bouchard, C., & Bar-Or, 0. (2004). Growth, maturation, and physical activity.
Champaign, IL: Human Kinetics

Miyazai, Y., & Kuchiki, T. (1984). Ground reaction forces in the takeoff phase of vertical
jump. Bulletin of Tokyo Gakugei University. Series V, Arts and physical education, 36,
191-199.

Neelly, RK. & Zebas, ].C. (2003). Vertical jump kinetics in young children. 2003 Annual
metting. Ohio: American Society of biomechanics.

92|Page



Nuzzo, ]. L., McCaulley, G. 0., Cormie, P., Caville, M. ]., & McBride, ]. M. (2008). Trunk muscle
activity during stability ball and free-weight exercises. Journal of Strength and
Conditioning Research, 22(1),95-102.

Ogden, ]., Veale, D., Summers, Z. (1997) The Development and Validation of the Exercise
Dependence Questionnaire. Addiction Research 5, 343-356.

Petersen, T.A., Rasmussen, S., & Madsen, M. (2002). BMI of Danish school children measured
during the periods 1986/1987—1996/1997 compared to Danish measurement in
1971/1972. Ugeskr Laeger, 164, 5006-10.

PiSot, R. & Planinsec, ]. (2005). Struktura motorike v zgodnjem otrostvu: motori¢ne
sposobnosti v zgodnjem otrostvu v interakciji z ostalimi dimenzijami psihosomati¢nega
statusa otroka. Koper: Univerza na Primorskem, Znanstveno-raziskovalno sredisce,
Institut za kinezioloske raziskave, ZaloZba Annales.

Pisot, R, Simuni¢, B., Sarabon, N, Jelov¢an, G., Plevnik, M., Cekli¢, U. et al (2010). Pristopi k
ugotavljanju skladnosti elementarnih gibalnih vzorcev v zgodnjem otrostvu
[Approaches in analysis of elementary motor patterns in early childhood]. V R. Pisot
(ur.), V. Stemberger (ur.), B. Simuni¢ (ur.), P, Dolenc (ur.) in R. Males (ur.). 6.
mednarodni znanstveni in strokovni simpozij Sodobni pogledi na gibalni razvoj otroka,
PortoroZz, 2010. (str. 298-300). Koper: Univerza na Primorskem, Znanstveno-
raziskovlano sredisce Koper.

Rose, KJ., Burns, J., North, K.N. (2009). Relationship between foot strength and motor
function in preschool-age children. Neuromuscular Disorders, 19(2), 104-107.
Schwartz, M. H., Rozumalski, A. in Trost, J. P. (2008). The effect of walking speed on the gait

of typically developing children. Journal of Biomechanics, 41, 1639-1650.

Stansfield, B. W., Hillman, S. ., Hazlewood, M. E., Lowson, A. A,, Mann, A. M., Loudon, I. R. in
Robb, J. E. (2001). Sagittal joint kinematics, moments, and powers are
predominantly characterized by speed of progression, not age, in normal children.
Journal of Pediatric Orthopeadics, 21(3), 403-411.

Stomatakis, E., Primatesta, P., Chinn, S., Rona, R, & Falascheti, E. (2005). Overweight and
obesity trends from 1974 to 2003 in English children: what is the role of
socioeconomic factors? Archives of Disease in Childhood, 90, 999-1004.

Sarabon, N., Gerzevi¢, M., Simuni¢, B., & Piot, R. (2010). Povezanost staticne moci nog in
dinamike vertikalnega skoka pri Stiriletnih otrocih [Relationship between static
strength of the lower extramities and vertical jump dynamics in four years old
children]. V R. Pi$ot (ur.), V. Stemberger (ur.), B. Simuni¢ (ur.), P, Dolenc (ur.) in R.
Males (ur.). 6. mednarodni znanstveni in strokovni simpozij Sodobni pogledi na gibalni
razvoj otroka, Portoroz 2010. (str. 298-300). Koper: Univerza na Primorskem,
Znanstveno-raziskovlano sredisce Koper.

Taimela, S., Kujala, U.M., Salminen, ].]., & Viljanen, T. (1997). The prevalence of low back pain
among children and adolescents. A nationwide, cohort-based questionnaire survey
in Finland. Spine, 22(10), 1132-1136.

Temple, V.A.,, & Walkley, ].W. (2002). Effect of group size on the participation of students
with mild intellectual disability in physical education. ACHPER Healthy Lifestyles
Journal, 49, 26 - 31.

Walkley, ]., Holland, B., Treloar, R., & Probyn-Smith, H (1993). Fundamental motor skill
proficiency of children. ACHPER National Journal 40(3), 11-14.

93|Page



94|Page



INFLUENCE OF COMPETENT PE TEACHING ON PHYSICAL
FITNESS OF CHILDREN - A 3-YEAR STUDY

Gregor Starc & Janko Strel

Abstract

The paper investigates whether the existing PE curriculum, delivered by specialist PE
teachers with higher PE teaching competencies than generalist teacher, contributes to the
improvement of children’s physical fitness. For this purpose we gathered data from classes
of 33 primary schools (experimental) where specialist PE teachers started teaching in
second year and continued teaching in third year while in the first year PE was still
delivered by generalist teachers only. We than paired each experimental class with a control
class from the neighbouring school (taught all three years only by generalist teachers), to
exclude as many environmental factors as possible. The sample thus consisted of 66
primary-school classes with 950 children in experimental and 994 children in control group.
We used the SLOfit database to extract data of 8 motor tests (arm plate tapping, standing
long jump, polygon backwards, sit-ups, forward bend touch on the bench, bent arm hang, 60
m run and 600 m run) and 3 anthropometric measurements (height, weight and triceps
skinfold thickness) for every included child in the first, second and third year of schooling.
Since this was a cluster-randomised quasi-experiment we used the Linear Mixed Model
procedure (PASW 18 for Mac) to test the influence of specialist PE teacher teaching on the
physical fitness of children by excluding gender and age and using school as a random effect.
Physical fitness index (PFI) was calculated as a mean of all motor tests’ mean z-scores, and
body mass index (BMI) was calculated from body weight and height. The results showed
that children in experimental group significantly improved their PFI in comparison with the
children from control group while BMI was not affected. This proves that more competent
delivery of PE curriculum positively influences children’s motor development while it has a
non-significant influence on their physical development. This shows that PE teachers’
involvement improves the quality of PE curriculum delivery but that the curriculum itself
lacks focus on the problems of obesity and this is why any change in BMI is a non-
intentional coincidental byproduct.

Introduction

Obesity, poor physical fitness of children and their causal dependency are associated with
many preventable diseases and present a serious contemporary and future public health
problem. Regular and quality physical activity during childhood is one part of the equation
(quality nutrition being the other) which can lead to improvements in numerous
physiological and morphological variables in children (Owen, et al., 2010). A considerable
part of children’s physical activity, is today allocated to regular physical education (PE)
classes in schools, which are all too frequently delivered by a generalist classroom teacher
without appropriate PE teaching competences (DeCorby, Halas, Dixon, Wintrup, & Janzen,
2005; Hardman, 2007, 2008; Janzen, et al, 2003; P. Morgan & Hansen, 2007; P. ]. Morgan &
Hansen, 2008; Sallis, et al., 1997). This is especially problematic in the first years of school
when children experience negative trends of physical fitness, which includes growth of
obesity and diminishing of motor skills and functional abilities. The existing evidence
suggests that activities for children have to be organised to be effective since summer
holidays seem to be counterproductive (Christodoulos, Flouris, & Tokmakidis, 2006; Mitsui,
Barajima, Kanachi, & Shimaoka, 2010) and since there seem to be no difference between
obese and non-obese children in unorganised leisure-time activities (Graf, et al., 2004). This
confirms the idea that school could be one of the most appropriate environments for the
successful intervention against the health problems, related to physical inactivity and
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obesity. Often the authorities try to improve the negative trends by special intervention
programmes in schools but such programmes usually fail to produce any considerable
positive long-term effects.(Harris, Kuramoto, Schulzer, & Retallack, 2009) The interventions
usually include the allocation of additional time to physical education,(Datar & Sturm, 2004;
Donnelly, et al, 2009; Sollerhed & Ejlertsson, 2008) specially designed afterschool
programmes,(Martinez Vizcaino, et al, 2008; Salcedo Aguilar, et al., 2010) or achanged
design of PE delivery (Kain, et al.,, 2008). However, this brings along the demand for
additional temporal, spacial, human and economic resources. We, therefore, tried to test, if
there are possible alternative solutions, which can improve the situation within the
educational system, without expensive external interventions or special intervention
programmes and with the already existing human resources in schools.

Methods

In Slovenia specialist PE teachers are allowed to teach PE already in the first years of
primary school, but this is considered as super-standard programme, demanding additional
funding from parents or/and local communities, and the consent of the school board. If the
school decides to have the PE specialist teacher teaching already in the first triennia, the
classroom teacher has to be present in the class during these lessons. This gives us the
opportunity to compare physical fitness of the minority of Slovenian children whose PE
classes in the first years of school are delivered by specialist PE teachers and of the majority
of children, who are taught only by generalist teachers. We were able to test whether the
existing PE curriculum, delivered by specialist PE teachers with higher PE teaching
competencies than generalist teacher, contributes to the improvement of children’s physical
fitness.

Subjects

With the use of questionnaire we gathered data from classes of 33 primary schools
(experimental) where specialist PE teachers started teaching in second year and continued
teaching in third year, while in the first year PE was still delivered by generalist teachers
only. We than paired each experimental class with a control class from the neighbouring
school (taught all three years only by generalist teachers), to exclude as many
environmental factors as possible. The sample thus consisted of 66 primary-school classes
with 950 children in experimental and 994 children in control group.

Instruments

We used the SLOfit database to extract data of 8 motor tests (arm plate tapping - APT,
standing long jump - SLJ, polygon backwards - PB, sit-ups - SU, standing reach touch - SRT,
bent arm hang - BAH, 60 m run - 60m and 600 m run - 600m) and 3 anthropometric
measurements (height - BH, weight - BW and triceps skinfold thickness - TSF) for every
included child in the first, second and third year of schooling.

Data analysis

Baseline comparability of physical fitness between experimental and control groups was
assessed using One-way ANOVA.

Since this was a cluster-randomised quasi-experiment we used the Linear Mixed
Model procedure (PASW 18 for Mac) to test the influence of specialist PE teacher teaching
on the physical fitness of children by excluding gender and age and using school as a
random effect. Physical fitness index (PFI) was calculated as a mean of all motor tests’ mean
z-scores, and body mass index (BMI) was calculated from body weight and height.

Linear Mixed Models were used to test for dependent variable PE teachers’ teaching
effect (PTE) with independent variables. The latter consisted of two main primary outcome
variables physical fitness index (PFI) and body mass index z-score (BMI), and secondary
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outcome variables - z-scores of individual motor tests in third grade (PB, SL], HPT, 60M,
600M, BAH, FB, SU). All dependent variables were treated as primary outcome variables
while PE teachers’ teaching effect and age in months were treated also as random effects.
Preliminary tests to identify possible effects of gender and school grade on primary and
secondary variables were not performed since they were calculated from means of motor
tests’ z-scores according to school grade and gender. Several models and unstructured
covariance matrix were tested separately for each dependent variable to find the best-fit
model.

Results

Baseline comparability of physical fitness showed that there were no significant differences
in PFI, F (1, 1939) = 2.79, p = .095, but there were significant differences in BMI between
control and experimental group, F (1, 1939) = 4.29, p = .038 whereas intervention group
had significantly higher baseline BMI.

The results of Linear Mixed Model showed that children in experimental group
significantly improved their PFI in comparison with the children from control group while
BMI was not affected. Significant improvement was observed also in SRT, SL] and 60m
(Table 1).

Table 1: Measurements of anthropometric and motor tests at baseline and follow-ups
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(n =948) (n = 993) (n = 948) (n = 993) (n = 948) (n = 993)
PFI -0.02 0.02 -0.04 0.06 -0.04 0.05 0.05 0.10 0.09 -0.07 (-0.12.0.02) 0.006
(z-score)
BMI 16.05 16.24 16.90 16.94 16.83 16.92 0.19 0.03 0.09 -0.05 (-0.03.0.13) 0.242
(kg/m2)
TSF 10.63 10.53 11.64 11.73 11.50 11.56 -0.10 0.10 0.06 0.02 (-0.06.0.10)  0.624
(mm)
BW 251 25495 288.26 289.72 288.30 290.72 3.46 1.47 2.43 -0.03 (-0.12.0.05) 0.451
(kg)
BH 1248.53 1249.50 1301.98 1303.75 1302.72 1304.83 0.96 1.77 211 -0.04 (-0.13.0.05) 0.368
(cm)
APT 22.46 22.61 25.92 25.94 25.78 25.83 0.14 0.02 0.05 -0.03 (-0.11. 0.04) 0.351
(rep/20s)
SU 26.24 25.56 30.57 31.28 30.42 30.63 -0.68 0.71 0.21 -0.02 (-0.09.0.05) 0.619
(rep/60s)
SRT 42.59 43.55 43.07 44.03 42.78 44.04 0.97 0.96 1.26 -0.22 (-0.29.-0.14) <0.001
(cm)
SLJ 11797 120.69 128.60 133.34 128.18 132.13 2.72 4.74 3.95 -0.20 (-0.27.-0.13) <0.001
(cm)
BAH 21.51 21.80 26.09 27.99 25.99 26.84 0.29 1.90 0.85 -0.02 (-0.09.0.06) 0.606
(s)
PB 22.04 22.51 18.02 17.82 18.83 18.83 0.47 -0.19 0.00 -0.01 (-0.07.0.07) 0.883

(s)

600m 207.69 206.56 19147 194.08 194.26 194.19 -1.13 2.61 -0.07 -0.05(-0.13.0.03) 0.20
(s)

60m 13.26 1310 1247 1228 1255 1236 -0.16 -0.19 -0.19 -0.15 (-0.23.-0.08) <0.001
(s)

The results in Table 1 show that the difference in most motor tests between children
from experimental and control group increased in favour of experimental group at the first
and the second follow-up. It is evident that children in experimental group significantly
improved relative explosive power (measured by SL] and 60m) and relative flexibility (SRT)
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in comparison to control group, while the changes (although exisiting and positive) in
relative coordination, abdominal strength, shoulder-griddle strength and endurance were
not significant.

Discussion and conclusion

The results prove that more competent delivery of PE curriculum by PE specialist teachers
positively influences children’s physical fitness while it has a non-significant influence on
their physical development. Although the results of this study do not support the idea that
higher quality of implementation of PE classes could effectively influence the prevention of
obesity, the analysis of the Slovenian PE curriculum contents would reveal that the existing
curriculum does not target the prevention of obesity but it does target the development of
motor skills and physical fitness. This means that PE teachers’ involvement actually
improves the quality of PE curriculum delivery but that the curriculum itself lacks focus on
the problems of obesity and this is why any change in BMI due to school PE is a non-
intentional coincidental byproduct of targeted motor development.

Although there is skepticism about school PE classes being the appropriate
environment for obesity prevention there is also evidence that school-based interventions
can work if they are appropriately implemented and delivered by qualified professionals
(Kriemler, et al., 2010). It is unrealistic to expect from school PE to be the key factor in the
prevention of children obesity and PE should not take up the responsibility for that,
however, some more curricular attention should be given to the prevention of obesity, along
with a coordinated effort of different institutions and communities. The research shows the
value and effectiveness of PE specialist teaching in the first years of schooling and the
evidence clearly indicates that higher professional competencies are reflected in more
favourable children’s physical and motor development. The school authorities should,
therefore, consider introducing specialist PE teacher from the first grade of primary school
onwards as a standard and not only as super-standard.
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HIGH-TECH IN YOUTH SPORT: RTK GNSS MEASUREMENTS
IN ALPINE SKIING

Matej Supej

Abstract

In practice of “youth sport” it is usually considered that high-tech measurements and
analysis are not necessary or even not desired to be used. However, nowadays children are
grown up using different types advanced devices. The purpose of this study was to use high-
end GNSS measurements and analysis to help young alpine skiers to improve their racing
performance. Nine skiers, members of the regional team (age: 16-18y) participated in the
study. Two independent test trials were performed. In both trials a giant slalom course
setup of 19 gates was set on a glacier on the same slope during autumn pre-season
preparation period. In the first trial (day-1), each of the participants was recorded with a
high end GNSS RTK system. For each skier velocity, energy dissipation and gate to gate
times were calculated and compared. The data obtained from the GNSS was synchronized
with video recordings for easier analysis and the overall time was measured using a
Microgate starting gate, a set of Polyfemo photocells, and Racetime 2 chronometer with a
resolution of 1.25-10* s. After day-1, the skiers have received an extensive video and data
feedback of their performance. In the second trial (day-2) the skiers were video recorded
and measured as regards their overall time using the Microgate system. The time
differences among nine skiers from the day-1 to the day-2 decreased from approximately
1.9 s (the fastest compared to the slowest) in an approximately 35 second long gate setup to
approximately 1 s in the day-2.

Introduction

Alpine ski racing is one of the most complex top level sports. Many factors such as physical
training, motor ability, nutrition, psychological preparation, appropriate racing equipment
including its preparation and tuning, snow and terrain properties, weather conditions
(temperature, visibility, humidity, wind etc.), technical skills, tactical abilities to the course
set up and terrain/snow properties etc. are of great importance in winning a race.
Furthermore, carving skis came along to World Cup racing (Specifications for competition
equipment 2002/2003, 2002) and it is scientifically proven that carving technique is far
different then the classical “side skidding” technique (Howe, 1983; Kugovnik, Nemec, &
Supej, 2000; Raschner, Zallinger, Hofer, Brunner, & Miiller, 2001; Supej, Kugovnik, & Nemec,
2002; Mueller, Schiefermuller, Kroll, & Schwameder, 2005 etc.). Nowadays, the racers
during WC races are performing carving and pivoting (side skidding) turns (Supej &
Kugovnik, 2002; Supej, Kugovnik, & Nemec, 2005). And it is already known that two
different techniques single motion and double motion (Supej et al., 2002) are not equally
fast when performing pivoting or carved turns (Supej, 2004). Normally it is more beneficial
to use the double motion technique in pivoting turns and single motion technique in carving
turns.

Therefore the technical skills and tactical abilities are getting more and more
important. But if you want to be good in tactics it is not enough to be excellent only in the
technique which is utmost important, but in all listed factors above. In order to analyze
some of these questions and to find out the relations among techniques and tactics high tech
measurements are required.

However, in practice of “youth sport” it is usually considered that high-tech
measurements and analysis are not necessary or even not desired to be used. Nowadays
children are grown up using different types of considerable high-tech equipment starting
with smart mobile phones and personal computers enabling advanced 3D or even virtual
reality video games. As alpine skiing is a complex sport in outdoor environment with high
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technical demands different types of mechanical measurements and analysis have been
used on elite skiers in the past. The purpose of this study was to use high-end GNSS
measurements and analysis to help young alpine skiers to improve their racing
performance.

Methods

Nine skiers, members of the regional team (age: 16-18y) participated in the study.
Procedures were explained in detail prior to participants signing a written informed
consent. All procedures were approved by the Ethical Committee of the Faculty of Sport in
Ljubljana, Slovenia and the study was conducted according to the Declaration of Helsinki.

Two independent test trials were performed. In both trials a giant slalom course
setup of 19 gates was set on a glacier on the same slope during autumn pre-season
preparation period. The slope had various slope inclinations as well as transitions from flat
to steep slope and vice versa.

In the first trial (day-1), each of the participants was recorded with a high end GNSS
RTK system. The rover and reference station for the GNSS system consisted of 1) Leica
GX1230 GG, 72 channel, dual frequency L1/L2 receivers, 2) Leica AX1202 GG survey
antennas and 3) Leica GFU14 Satelline 3AS radio modems (Leica Geosystems AG,
Heerbrugg, Switzerland). The system simultaneously receives signals from both the United
States’ and Russian global navigation systems (GPS and GLONASS) and surveys positions
with 1 cm + 1 ppm and 2 cm + 1 ppm horizontal and vertical accuracy respectively, at a 20
Hz sampling rate in the real time kinematics (RTK) mode (99.99% position accuracy
reliability) (Takac et al. 2005). During the measurements the reference station stood on a
fixed tripod < 300 m from all surveyed points to assure maximum accuracy. The rover was
stacked into a specially designed small backpack carried by the skiers (total weight ~ 1.64
kg). The antenna was positioned at the height of the skier’s upper back (level Th2-Th4) to
ensure minimum disturbance to the skiers and good visibility of the sensor to the satellites.
The receiver and modem (the heavier part of the system) were positioned in the lowest part
of the backpack, slightly above the waist. Only the antenna (the lighter and smaller part of
the system) was stationed on the upper back. To survey the terrain properties and all the ski
gates the GNSS antenna was attached to a 2 m long carbon geodetic pole with onboard
inclinometer (Leica Geosystems AG, Heerbrugg, Switzerland). To minimize errors from the
GNSS measurements the giant slalom course was chosen to be in “open” terrain without
adjacent forest and on a hig altitude on the glacier. All tests were carried out between 8:30
AM and 11.30 PM. This time frame had the highest satellite availability and resulted in 9-16
visible satellites above the 15° azimuth angle during all measurements. During the runs the
skiers were filmed continuously with one camcorder (JVC GR-DV4000E). Before each
measurement the satellite availability, GDOP (Geometric Dilution of Precision) value and
position error were verified. The GNSS system and the video were time synchronized by an
isolated rapid vertical squat movement prior to each measurement.

For each skier 1) absolute velocity, 2) energy dissipation, i.e. differential specific
mechanical energy (Supej, 2008; Supej & Holmberg 2010), which , and gate to gate times
were calculated and compared. The data obtained from the GNSS was synchronized with
video recordings for easier analysis using a custom build application DGPSana. The overall
time was measured using a Microgate starting gate, a set of Polyfemo photocells, and
Racetime 2 chronometer with a resolution of 1.25-10-4 s. After day-1, the skiers have
received an extensive video and data feedback of their performance. In the second trial
(day-2) the skiers were video recorded and measured as regards their overall time using
the Microgate system.

Results

Figure 1 demonstrates DGPSana computer application, which was used to provide data
analysis and feedback to skiers after day-1. The absolute velocity and energy dissipation
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diagrams magnified to a short section along the giant slalom course are synchronized with
the video recording. The skier is in the section before the transition from a flat to the steep
slope. Tactically, the skier decreased his velocity and consequently the energy dissipation
was high (highly negative differential specific mechanical energy values). Comparing to
other skiers, his decrease of velocity was too high and as a result his performance in the

following two gates was rather poor with high time loses.

Figure 1: Absolute velocity and energy dissipation (differential specific mechanical energy)

synchronized with an adequate video clip.
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Overall times from day-1 and day-2 are presented in Table 1. The range of time differences
among the nine skiers from Day 1 to Day 2 decreased from approximately 1.9 s (the fastest
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compared to the slowest) in an approximately 35-second long gate setup to approximately 1
s in Day 2. Obvious technique and tactics improvements were observed from Day 1 to Day 2
using recorded video clips.

Table 1:0verall times for nine skiers in Day 1 and Day 2
Overall time (s)

Skier Day 1 Day 2

32.954 34.409
33.294 34.43

33.451 34.667
33.709 34.951
33.999 34.589
34.316 34.950
34.452 35.407
34.564 34.798
34.848 35.041
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Discussion

During the experiment the young skiers were very well focused on their tasks and
interested in the measurement as well as technology. The results demonstrated that high-
tech in youth sport can significantly help to improve their performance. The reasons for the
overnight improvements can be explained with detailed information on 1) exactly where the
skier is losing or winning time provided by gate to gate times, 2) absolute velocity and/or
energy dissipation (differential specific mechanical energy) in each point of observation
along the course synchronized with the video recording for easier understanding and
analysis. Furthermore, it was observed that the skiers before the experiment did not believe

the coaches’ advices, until they have observed the irrefutable difference shown with this high-
precision technology. In conclusion, such technologies can significantly accelerate the learning
process and provide more cconfidence in coaches advices.
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SHOULD ENHANCEMENT OF TRAINING CHARACTERISTICS
PRECEED OR FOLLOW TRAINING ADAPTATIONS?

Anton Usaj

Abstract

Theory of training suggests that training should enhance its characteristics at the moment
when adaptations occur. Therefore, the enhancement of training characteristics should
follow training adaptations. The alternative hypothesis may also be constructed: the
enhancement of training characteristics should precede training adaptations to influence
even greater and quick adaptations. For testing presented hypothesis, which contradict the
theory, certain conditions were analyzed: a) The athlete level of his adaptations. Those who
already reach the limit of their adaptations should try to increase training without
adaptations and waiting following for possible effects. The danger of accumulation of
fatigue, or overreaching is presented. Differently, athletes who still enhance their
performance can follow theoretical suggestion. Additionally, also alternative hypothesis
may be incorporated in the system. b) Enhancement of single training characteristics.
During maximal exercise of short duration the athlete can repeat similar exercise again,
after 5-7 minutes of recovery, this permit him to enhance duration of training stimulus by
repetitions. Therefore, training can be enhanced before adaptations occur. Theoretical
background should be respected, during maximal exercise of long duration. During sub
maximal exercise, there are different variations, how to enhanced training characteristics
before reaching training adaptations by using interval training. c) The increase of a series of
training units during certain training periods (mezocycles) can be applied without
accompanied significant adaptation. Coaches already practice such work during planning
training throughout whole competition season. They make plans on the basis of calendar
characteristics, without any relationship with possible adaptations. The manipulation with
training characteristics in sport regularly precedes training adaptations. This is in
contradiction with theoretical background, which suggests that training enhancement
should follow training adaptations. This suggests that a certain part of training theory
should be rearranged.

Introduction

The training theory suggests that training should enhance its characteristics in according to
reached training adaptations (Bompa, 2004; Gordon, 2009; USaj, 2003). The theory
therefore suggests that regular testing of each athlete performance should be realized (Usaj,
2003). This makes possible that the moment of adaptation can be detected with relatively
small delay during training process.

There were no significant adaptations during training of top level athletes and those
who already reached saturation in development of their performance or competition
results. A question arises how the presented training theory should be applied in training
process of these subjects

Training of athletes, who significantly enhance their performance, influenced
significant adaptations. Therefore, presented theoretical concept can be applied in the
training process. In spite of that, the question arises: Whether this concept is the only
successful? Especially training of youth athletes, who are specific according to their intense
maturation, should be carefully planned by coaches.

Theory of training uses the relationship between training dose, representing by
training characteristics and training stimulus, which is representing by changes in organism
and its response. The same training dose is adequate until the adaptation occur. Following,
the stimulus starts to reduce because of already reached adaptation. The training dose will
not be appropriate any more. It should enhance. Because training is generally not maximal,
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it may be interesting to know what happens if enhancement of training dose occur before
adaptation. The hypothesis we were tested was followed. If the adaptability of the athlete’s
organism is preserved, then the organism will adapted earlier and/or with larger
enhancement. Therefore, the training which precedes adaptation will cause earlier
adaptations. If adaptability of organism is not preserved, then fatigue accumulates and
continues to overtraining. The aim of this paper is therefore to representing possible
reasons for using one or another strategy and explains possible mechanisms of adaptation,
by using theoretical approach.

Testing the hypothesis by performance level of an athlete

Athlete who already reach the plateau in development of sport results (sports where
competition results are measuring objectively by exact measurements) are accompanied by
small or practically none adaptations. The top level athletes represent the highest level of
such population. If presented training theory will be applied to their training, then training
dose should be the same, because no adaptation is occur. If observed alternative hypothesis
will be applied in such system, then training stimulus will enhances without previous
adaptation. The organism will react by larger changes of homeostasis. If certain level of
plasticity will still be presented, then organism will further adapts. Athletes often changes
training system in such situations, or even coaches for reaching changes in their training
system. However, there is also another possibility. If plasticity of adaptation is not available
any more, then fatigue accumulated and overtraining occurs.

Athlete, who regularly enhances his performance and sport results, can realize both:
the presented training theory and the alternate hypothesis. The adaptability of organism is
still preserved. Even a certain reserve may be assessed. When the training theory is realized,
then the athlete can adapt to training with a certain delay, which occur because of the
difference in time interval, when the adaptation occur, when it is detected by testing, and
the moment when training characteristics were enhanced. Therefore, the testing frequency
should be appropriate.

Youth athlete should probably follow the training theory. This preserves its
adaptation reserve, which may be used for their maturation and other activities (school,
hobby,). The main goal of training should be in enhancement of performance without
overtraining.

Figure 1: The specific adaptation of a female sprinter, who increase her running velocity less
steep on 100m than on 200m
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It can be assumed that the same training differently influences two similar
performances. The training adaptations were adequate for 100 m competition, but not for
the 200 m during first 4 years of her career. After that, training was adequate for both
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distances. During the last period of her career as a high level sprinter, the applied training
was not longer "adequate” for each of both distances.

Testing the hypothesis by using characteristics of the single training

The single training consisted of training dose, which is represented by the exercise, its
duration (distance, number of repetitions) and by its intensity (velocity, power, force, etc.)
(Usaj, 2003). According to these characteristics it can be maximal or sub maximal. The basic
relationship between intensity and duration at maximal exercises is characteristically
(Figure 2).

Figure 2: A hypothetical relationship between exercise intensity and it’s duration
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All exercises that reach the curve by their intensity and/or duration are maximal. If
maximal exercise is short (< 30 s) then predominant muscle fuel is a Creatin Phosphate
(CrP). It significantly reduces throughout the exercise and takes part in development of
fatigue (Figure 3) (Fox et al, 1989). During recovery, the CrP enhanced even above its
resting level (supercompensation (Figure 3). After 5-8 min athlete can perform similar
maximal exercise. This maximal exercise can be repeated 3-5 times before fatigue will be
accumulated. Additionally, the enhancement activation of the organism may occur by
enhanced activation of central nervous system, reflexes and hormones (Astrand et. al,
2004). Therefore, the repetition of maximal short term exercise can be performed during
particular training, without expected training adaptations.

Figure 3: A schematically presentation of the time course of CrP changes during 10-20 s of
maximal exercise followed by 5-8 min recovery. CrP increases over resting values during
recovery (supercompensation)
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Additionally, even longer maximal exercise (3 - 5 min) can be repeated 1- 3 times, if
exercise bouts are separated by recovery interval of about 6-10 min (Figure 4). In spite
glycolysis (anaerobic energetic processes) dominates and hydrogen ions dramatically
increases, it can be observed that such training can be enhanced by increasing of repetitions,
without waiting for adaptations. Probably, the release of H* ions from exercising muscles
and restitution of electrolyte balance during such recovery may be accompanied by
significant decrease of fatigue (Astrand et al., 2004; Fox et al., 1989).

Figure 4: Maximal exercise
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Maximal exercise of 3:15 min was repeated again with similar intensity (3.5 w/kg)
and duration (2:48 min) in spite of relatively short recovery (about 9 min). Therefore, the
enhancement of training duration but not its intensity may occur.

Maximal prolonged exercise cannot be immediately enhanced by its duration or
average intensity. Therefore, if continuous method is using then the presented training
theory is adequate.

Sub maximal exercise can be enhanced by its characteristics without training
adaptation. In this case, the sub maximal characteristic of exercise changed versus maximal
one, but support application of alternative hypothesis.

Figure 5: The difference between blood [LA] and pH values
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Prolonged maximal and sub maximal exercise can be divided to several shorter
exercises, separated by shorter recovery intervals. This is interval training method (Astrand
et al,, 2004). The intensity of such training can be immediately increases if compared by
continuous exercise (Fig 5). Even the sum of exercise intervals exceed the duration of
continuous exercise. Again, the enhancement of training intensity can occur by change the
training method and without any training adaptation.

The difference between blood [LA] and pH values, when continuous and interval
training is applied. Higher intensity during interval training influence larger [LA] increase
than continuous exercise. In contrary, blood pH changes similarly, which suggested
successful compensation of acidosis, probably during recovery intervals.

Testing the mechanism of adaptations during training, if enhancement follows or
preceed adaptations.

Each training session can be described by its duration and intensity, by changes in organism
homeostasis and by organism’s response. The adaptation of organism during training
process is basically reduction in changes in the magnitude of that phenomenon which
accompanied an increasing in the performance. This is a characteristically adaptation during
sub maximal exercise. The training enhancement uses the training theory n this case (Figure
6A). This training adaptation reduces changes during exercise intervals (Figure 6 A, initial
adaptation). When training intensity increases, the changes magnitude increases towards
initial magnitude (Figure 6, dotted line).

The presented alternative hypothesis predicts an enhancement of training intensity
before an occurring of the adaptations. Therefore the magnitude of changes enhanced more
than previously (Figure 6, dotted curve). This causes an accumulation of fatigue and
sometimes also incomplete recovery. If adaptability of organism is preserved, then this
magnitude of changes decreases. This matched performance. In contrary, if adaptability of
organism is overpasses, accumulated fatigue leads to overtraining.

Figure 6: Two principles of enhancement of training intensity
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Upper graph (A) shows an example of enhancement of training intensity in the
moment after adaptation is reached (initial adaptation). Lower graph (B) shows an example
of enhancement of training intensity before an adaptation. If adaptability of organism is still
adequate, then the second example can influence faster and larger adaptations.

Conclussions

The main finding of presented theoretical analysis is conclusion that the enhancement of
training can be performed before adaptations. Therefore, in addition to theory, which
suggests that training should enhance following training adaptations, also alternative
hypothesis can be applied in training. Three main circumstances approved that both
alternatives can be applied in training. The training enhancement should follow adaptations
during the early period of athlete career. Also youth athletes should applied this strategy, in
spite of possibility of using also alternative theoretical concept tested in our study. On the
contrary, the part of athlete career when a limit in adaptations is reaching the only
alternative theory can be applied: the enhancement of training irrespective whether
adaptations were reached or not. The danger of occur of negative adaptations is presented
here. Accumulated fatigue can influence overtraining. The possibility that training is
enhanced without adaptation can be reached by change of training method. For example,
the continuous method can be exchange by an interval, for this purpose.
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PE AND SPORTS OF CHILDREN WITH DISABILITIES
Hana Valkova

Abstract

The relation between movement and personality development is proclaimed topic supported
with various authors from Johan Commenius period. The similar principles related to
development of child with disability are described. The aim of this paper to explain basic
terminology, relevant to motor development of children with disability (early intervention,
early sports socialization, motor quotient, motor competence, movement literacy) and to
describe the principles of adaptations. Methods used are documents analyses, literature review,
and practice based analyses. On the background of the basic terminology the recommendations
for motor development of children/youth disability are described, good examples, examples of
available and frequent physical activities and sports.

Historical introduction

The relation between movement and personality development is proclaimed topic supported
with various authors from Johan Commenius period. Related to physical activities (and later
Adapted Physical Activities) we can discover the first sources in Johann Amos Commenius (Jan
Amos Komensky) teaching publications. Commenius - called teacher of nations, born in
Moravian region 28.3.1592, died in Naarden 15.11.1670. As an exultant due to Thirty Years War
he travelled from Moravian region through Poland (Leszno), Hungary (Sarisz Patak),
Scandinavian countries and England to Netherland. He stressed the importance of the games,
particularly movement games for child development, success in education (Scholas Ludus) and
the right of education for all: poor - rich, clever - week. His idea - all individuals are educable -
can be considered as the starting point in approach equal right for education persons with
disabilities (Didactica Magna). Compare former recognition of children in categories “educable”
or only “trainable” who had to be officially excluded from education in 90ies of the last century
(Kovaricek, 1984).

The 19 century was important with founding of the first residential homes for persons
with disabilities (the region of recent Switzerland was the first, after that other CE countries
under umbrella of Habsburg monarchy). The pioneering period is linked with the names like
Tissot (1785: medical and surgical gymnastics), Itard (1775-1839: special education approach),
Seguin (1842: perceptual-motor training) and Ling (1776-1839: system of medical gymnastics).
No specialists were involved in the physical activities of persons with disabilities. Leading role
in applying manual motor exercises, physical exercises played enthusiasts, mainly philosophers
or medical staff. (Sherrill, 2003). Among them there is necessary to remember memory of
specialists from Central European (CE) region, like J. B. Riedel (1844, composer of the first
official P.E. program in CE), Jan Ev. Purkyné (1787-1869, biologist, physiologist, anthropologist,
discoverer of the cell). The idea of the importance of self-service and job-chance improving for
persons with disabilities supported the attention to motor activities in these homes. In spite of
this progressive starting point “charity approach” was leading approach in this period (Valkov3,
2009).

The year 1869 was very important: the imperial education law involved 2 obligatory
P.E. lessons per week in all school levels. Besides public schools special institutions, special
schools were founded, but system of professionals education in P.E. or special schools had not
been established yet. The end of 19t century and the beginning of the 20t century first sport
activities and clubs are reported (e.g. chess of blind, International Deaf Sports Federation -
1924) (Morkes, 1999).

First professional group in the USA called Association for the Advancement of Physical
Education (the forerunner of AAHPERD) was established in 1905. Next approach was created
with Montessori, oriented on early intervention (1912-1917) based on perceptual-motor
training. Corrective physical education programs (represented with Josephine Rathbone, 1934)
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influenced children motor development from the aspect of prevention and re-covering motor
patterns. Next important names are: N.C. Kephart and B.J. Cratty. Kephart (1911-1973)
presented the idea “the movement is the bases for the intellectual development”. He discussed a
lot of motor features relevant to maturation of central nervous system or “brain maturation”,
like: motor exploration, reflex and postural adjustment, balance, laterality and directionality,
body image. He began to compose perceptual motor development programs with testing and
evaluating general child development and/or children with developmental delay (Sherrill,
2003).

Cratty is known with the most important publishing in 60ies and 70ies focused on
mental disability, perceptual-motor games, training and research. Ocular control and
proprioceptive perception were stressed in his programs in early intervention period. Cratty is
the author of the first gross motor tests for children with disability. He started with systematic
programs for 6-10 years old children with intellectual disability within Special Olympics (Cratty,
1972).

Even we have information from foreign countries we can be proud on having very good
books in our home origin. Pioneering authors were: Koch (1959), Hoch (in Berdychov3, 1969).
Koch was Czech podiatrist supported exercising mothers with their newborns from birth up to
three years. He developed special controlled program of early intervention for all children.
Similarly Hoch developed aquatic program of body hardening and motor development of
toddlers. Recent very popular “baby swimming clubs” toddlers and mothers used the same
principles. Berdychova (1969) is well known pioneer, founder promoter of exclusive program
based on psychological principle of affiliation: children and parents. The program was
transformed to 23 languages. Program was presented several times on Czechoslovak
Spartakiada Games. Probably other countries have developed program for all children up to
school age. When they are in home languages (and not in English) the national home programs
are not known in world-wide context.

Understanding — Child with special needs and movement

First problem of the topic there is formulation “special needs”, in general, which is considered
as an umbrella of a lot of particular “differences”. “Something” which labels “minorities” from
“majority”. “Something” which can help us to recognize “all” from “others”, “normal, usual ”
from “strange, unusual”’. Other terms are used: children need special education support.
However — pre-school children, children in short-term life difficult period, pubescent, clumsy
children, do they need special education respect? What about gifted children, gifted
intellectually, gifted in motor abilities or gifted in others domains? Do they need special
education respect? From the social development aspect and/or from the aspect of motor
development? What about children with social disadvantages, ethnic minorities groups? We
can see — the topic “child with special needs” is too broad for generalization. Related to
humanistic approach those persons need special education respect are included in World
Health Organization (WHO) terminology. The term “persons with the phenomenon the other,
different” is used as the term emotionally neutral. But, for practical reason, we will use the term
“child with special education needs”. Child means the individual from birth up to the end of
elementary school level (cca 10-11 years).

Importance and the role of movement, motor activities and sports of children with
special needs for their beneficial development became the main task for the theory and field
practice improvement. The topic “mobility”, “motor activity”, “movement” of different children
became important since 70ies (Broadhead, & Church, 1984; Cratty, 1972; Dykens, & Cohen,
1996; Eichstaedt, & Lavay, 1992; Rarick, Widdop, & Broadhead, 1970; Roswal, Roswal, &
Dunleavy, 1984; Vermeer, et al., 1990; Winnick, & Short, 1985; Wright, & Cowden, 1986).

Let us have a look at the other aspects of “movement” linked with term physical
activities, motor activities, sports which evoke different levels of performance and intensity of
activities (from daily life activities, leisure/recreational to top competitive sports), as well as
different content (outdoor - indoor, winter - summer, individual - team). Physical activities
and sports are realized in different environment related to typical activities more or less
socially determined (family, peer groups, institutions, under spectators attention or non
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attention). Particular conditions for process of motor activities and sports of children with
special needs can be provided on continuum “last restrictive - least restrictive” environment, it
means on continuum from separated over parallel to inclusive environment. Last but not least
phenomenon influenced on physical activities process - this is the person in the role of the
leader : parents, educators, P.E. teachers, coaches, etc. Their professional education or training,
knowledge and skills as well as attitudes and enthusiasm can provide the quality of the process
and adherence of participants with special needs since childhood to adolescents.

In summary we can see the topic “child with special needs in motion” is not only too
broad but very complicated, multi- and inter-disciplinary, related to periods of child
development since birth up to 6-9 years.

Understanding - Child with special needs in the domains of motion

Child with special needs in motion can be described from different aspects.

Evolution aspect

Four movement phases are described by (McCall, & Craft, 2000, 152): 1. reflexive movement
phase (primary reflexes, postural reflexes); 2. rudimentary movement phase (stability,
locomotor horizontal and upright gait, manipulative abilities); 3. fundamentals movement
phase (locomotor, object control, stability skills); 4. specialized movement phase (including
sport specific skills).

First and 2nd phase is described by Auxter, Pyfer and Huettig (2005).

Early diagnoses, early intervention: relevant to parents information and knowledge,
medical care and special education centers care. Basic information comes from reflex
presentation. Early intervention has to follow as prevention, physiotherapy and/or other type
of therapy. The period lasts since the birth to walking skills. Elementary movement includes:

e locomotion (walking, running, leaping, jumping, hooping, etc),

e manipulation (rolling, throwing, kicking, bouncing, etc),

e stability (balance, stretching, turning, twisting, swinging, etc) (Gallahue, & Donnelly,
2003).

Movement standards aspect

Motor quotient: motor quotient is understood as the standard relevant to usual motor
development, motor skills of age children majority. Those standards should be known to
parents and has to be known to pediatricians, e.g.: range of locomotion patterns. (Auxter, Pyfer,
& Huettig, 2005, 322). Motor competence (different than movement competence) includes
social behavior relevant to PA environment, it means to select appropriate movement act
relevant to determine situation (to be motor active or quiet, to walk slowly or fast, to play or
stop play, etc.) (Valkov3, 1995).

Movement competence is a combination of applicable multi-functional knowledge and
understanding, motor skills, motor abilities and human attitudes, values and norms, which are
necessary for movement growth, optimum physical, psychological and motor development,
motor performance, personal fulfilment, overall healthy well-being and employment
satisfaction. Basic indicators of movement competence are: mobility of everyday life, manual
skills, active life-style and its quality, prevention of civilization diseases, postural health, specific
PE or sport activities, professional and inter-personal skills. Movement literacy is used as the
synonym very often but the idea of mutual influence in context of learning is presented in idea
“moving to learn, learning to move” (Talbot, 2005.) It involves a whole range of learning
outcomes which go beyond learning how to engage in selected physical activities - social skills;
managing competition and cooperation, including of use strategies and tactics; problem solving;
applying moral and aesthetic judgments; and knowing when and why different actions and
behaviors are appropriate and effective; including the relationship of exercise to health and
well-being.
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Aspect of social development

Children need to move, children need relax. The early sports socialization is developed in early
childhood in family: various indoor - outdoor activity should be applied, as so as winter and
aquatics activity. Not only basic skills and latent learning is developed but attitudes to
difficulties, winning-loosing values, competition-cooperation is learned through physical
institutions and other settings (educational, social and cultural, public, private, commercial and
voluntary systems and sub-systems). (Valkova, 2000). Essentially, there are three stages in
education: 1. informal education (in family, in life situations); 2. non-formal education (in
specific educational and social organizations and institutions); 3. formal education (every
schools level). It can be learned, taught and developed (both indirectly and directly) in a range
of forms. (McCall, & Craft, 2000).

Games: children need games which act as motivation, emotion, joy. Through games self-
awareness, braveness can be developed, safety behaviour can be learned. Children need to play
and communicate. Social context of games is realized in family, with siblings, peers, in the first
children clubs, even alone.

Dance: is important domain for every individuals as creative rhythmic movement and
imaginative thinking, self-discovery and self-expression. Dance can be realized in different
setting: walking, wheelchair, sitting position. “Dance programming is particularly important for
people with emotional disturbances, behavioural disorders, and learning disabilities” (Sherrill,
2003, 411). Adapted dance and dance therapy are to pedagogical approaches with some
similarities and some differences related to purpose, content and realization.

Aspect of physical activity or sports program application

The WHO recommendation related to health prevention there is 30 min. of vigorous or 40 min.
moderate intensity of physical activity daily for all children. Specially the children games can
saturate the range: heart - lungs - joy for healthy oriented physical activity. Games can include
either cooperative or competitive skills; social attitudes; different difficultness; complex motor
acts with language, mathematic or other cognitive skills development; variants of sports games
focused on basic sport skills (decision making, latent skills learning, regulation respecting)
(Cheffers, 2010).

Some countries composed the governmental policy focused on support to early
intervention or movement literacy. E.g.: Canadian system “Active start” (www.ltad.ca) oriented
on children healthy life style through physical education (Higgs, 2008). Other available model is
British model (www.talentmatters.uk). Even the motivation is focused on new generation of
potential participants in 2012 London Olympics or Paralympic Games great attention is paid to
wide bases of children of all levels. Parents as so as PE teachers are involved in this system.
Education is oriented on issue how to motivate children to be active, how to adhere mass of
children in joy education and healthy life style. Scottish program similar like Australian are
targeted on physical activity in inclusive setting (www.scottishdisabilitysport.com). There is
quite a lot of books describing different programs, the games, plays, either in gym/indoor
environment (Bielenberg, 2008; Huetting, Pyfer, & Auxter, 2005; McCall, & Craft, 2000, 2004;
Van Coppenolle, Djobova, & Van Lent, et al.,, 2006; Werner, 1992), or in water environment
(Lepore, Gayle, & Stevens, 2007). Surely the games, plays and programs development books and
manuals are published in home national languages with original examples: national games,
dance, etc.

Aspect of adaptations

Aspects described above are important for all children both able-bodies and with special needs
children. But - according to limits or differences in motor competence of children with
disabilities some determinants has to be adapt so that due to adaptation individual motor
competence can be in function. STEPS model is accepted with Scottish association of disabled
sport Scottish model (www.scottishdisabilitysport.com):

S Space (where)
T  Task (what)
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E Equipment (what being used)
P  People (who is involved)
S Speed (the pace of activity)

Model “Three on Tree” is Australian model focus on adaptation in tree basic components
presented in Y scheme (like tree). Three components are: 1. teacher (his/her methods, teaching
approaches, decisions); 2. pupil/student with various special needs; 3. environment (conditions
of accessibility, equipment, task, space, movement intensity). (Valkova, & Morisbak, 2006).
Complex approach issued from categorical approach followed with individual’s attention is
presented in table 1.

Table 1: Principles of adaptations. (Modified related to Valkova, & Morisbak, 2006.)

Item/domain MD HD VD PhD PhD PhD

w AMP CP
Communication (manner, style) X X X 0
Methods, teaching approaches o o X o} o o
Content, task of activity X X o) o)
Sports regulations 0 X X X 0
Conditions: accessibility X X X 0
venue, facility 0 0 0 0
adapted tools, instruments 0 X X X o)
socio-ecological 0 0 0 0 0 0
Sports classification system 0 X X X X

Legend: MD - mental (intellectual) disability, PhD W - physical disability, wheelchair users, HD - hearing

disability, PhD AMP - physical disability, amputees, VD - visual disability, PhD CP - physical disability,

Cerebral Palsy, X - basic principle adaptation; individual, o - partial adaptation; slight, not frequent
adaptation.

From this aspect above Gallahue and Donnelly (2003, 148) recommend to realize
program in three approaches:

1. the adapted program: a modified program of movement activities that
maximizes the potential of children with disabilities through an individualized
intervention or education program;

2. the remedial program: a program of specific exercises and activities for
correcting errors in body mechanics and perceptual motor functioning;

3. the developmental program: an individualized program of movement activities
based on personal needs and designed to enhance movement, fitness, physical
activity, and social/emotional skills.

Socio-ecological and psychosocial conditions underline either separate (special) setting
or parallel or inclusive ones. Team programs as so as individual or face to face (e.g. Halliwick
aquatics program, motor activities training program in Special Olympics, etc.) are applied
according to actual situation.

Huge amount of research is oriented on evaluation the effect of intervention relevant to
adaptations, both from physiology view (health variables, fitness, skills progress) or psycho-
social view (attitudes, self-awareness, program management, etc.). There is several special
journals focused on research results in children APA domain and the articles and authors are
concentrated there: APAQ - Adapted Physical Activity Quarterly, (www.apaq.com), EUJAPA
(European Journal of APA), (www.eufapa.eu) and others.

Conclusion

The period since child birth to approximately 6 years is important, so called sensitive period in
motor and personal development for future. Early motor intervention influences next motor
competence of all children: able-bodied and disabled. On the background of the basic
terminology, understanding to child with special needs, understanding of motor quotient and
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motor competence issues and principles of adaptation there is possible to moderate and control
appropriate intervention programs in different socio-ecological setting. Games, plays, dance
aquatic and outdoor activities seem to be very important aid for adequate child development
even within individual limits. In spite of the frequent publications in English focused on
description and explanation of various activities usable in practice books, handbooks or
manuals with national-cultural design activities/plays in home languages are necessary.
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SHOLAR SPORT: A PROBLEM BETWEEN EDUCATION,
CULTURE AND SOCIAL PRACTICES

Manuel Vizuete Carrizosa

Introduction

The different processes of reform of education systems in Europe often touch only tangentially
the issue of sport at school age. The lack of tradition in the educational system with respect to
physical education as a subject fully integrated into education systems and the lack of
appreciation of their curricula and educational content as well as the fact that sport in school
has been located , from its origins in a kind of nebula or no man's land in which the education
and culture concepts are confused usually, which has given more importance to the forms than
to the bottom, along with the not inconsiderable political and media pressure on educational
concepts relating to sport in school, have led both the sport and the sport-school curriculum, an
educational immunodeficiency situation, which places the faculty and the education system with
almost no ability to react, to pressing issues with nature of pandemics, are affecting not only the
educational treatment of sports, intra-and extra-curricular, but also the social body, which
alarms relating to health in terms of morbid obesity of children, violence in sport, doping of
athletes schoolchildren and other types of abuse in sport as a framework, urging a full
investigation and urgent action.

True, and in this case contrasted, than necessary educational reforms often lack
influence in the life of the classroom, especially if no special attention to training and
professional development of teachers, since this is the key factor that determines the success or
failure of the implementation of any reform or curriculum innovation. In this case, and despite
being a group particularly young and anxious about his training, both the inertia and the huge
deficits as a theoretical foundation within their initial training, unable to change the
preconceptions they bring and justify the choice of profession, Fullan (1991) validates the
theory when he argues that: “Changes in education depend on what the teachers think and do
something so simple and yet so complex...”.

Despite having made a huge effort, probably one of the biggest and best in the
neighboring countries, in curriculum design in the planning approach and teaching in physical
education at all levels, is no less true that these efforts and the consequent structural and
curricular changes proposed from the government are not sufficient to cause a significant
change in the teaching approaches of teachers, leading to real clarification of objectives and
content and, consequently, to improve education, simply because teachers are not just limited
to technical reforms or implement curricular innovations. The teachers have knowledge, ideas,
values, attitudes and ways of understanding their discipline that are motivating its decision-
making, which must be added, his own life experience, the personal and social and professional
contexts in working, which are especially critical to the implementation of any proposed
curriculum implementation.

We are facing a new position and social requirement responds to recent demand,
emergent and urgent, seeking in physical education and the practice of sport and physical
activity an effective defense against threats to health and quality of life, resulting from the new
social dynamics and changes in lifestyles. Those circumstances having been raised in a
geometric progression in the last quarter of the twentieth century, pandemics threaten to
become, if not social cancers, economically costly, difficult to treat and great alarm.
The disappearance of the cold war and the new social dynamics imposed by this circumstance
to sports policies, severely marked traditional perspectives and approaches existing physical
education and school sport until then oriented towards a sports physical concept to be restated,
in the light of these new demands and social perspectives, towards a new concept emerging in
Europe, related to the health and quality of life, defined as culture of the movement. In this
regard have been key studies and investigations made by Bart Crum (2004), Brettschneider and
Kleine (2003), Hardman and Marshall (2000), Vizuete (2002) Carreiro da Costa (2005) subject
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to rigorous debate within the scientific community and backed by European investigations and
meetings.

This is of the necessary conceptual clarification, whether the sport in school or sports
activities offered to our school curriculum both in the physical education course as the social
practices of sport in school, promoted by the administrations, qualify and educational teaching,
both quantitative and qualitative, targeted and justified, to this new social orientation of
physical activity, defined as health practice is a hallmark of growing, the same way, which have
established to be institutional and educational measures to ensure the educational dimension.

The problem lies in not having been able, so far, to understand from education budgets,
the striking changes in mentality and social dynamics, related to sport and culture of the
movement, which have taken place in recent years, and should have been assumed by the
school concept of discipline, redefining the curricular and extracurricular sports, physical
education guidance to this new form of culture.

From a strictly scientific and educational, in the light of scientific contributions in the
area of knowledge and contemporary science education, we must ask:

e We now hold that the mere practice of a sport, without there being any process
of teaching and curriculum planning in itself is educational?

e From a scientific point of view and educational, you can continue to accept and
maintain that a child or a child in school, do a sport with the same rules, same
disciplinary rigor and the same intent as an adult?

e You can accept that an activity with great educational potential, such as sport,
can be manipulated, more to miseducate which to form democratic citizens and
socially integrated, due to which interest is not known and that it may also be
made from pure voluntarism and teaching without training?

In contemporary education, physical education for the XXI century, to which we refer,
aims to educate in sports rather than education through sport. The reasons are simple and
coincide with the above. Education through sport requires, in principle, in practice ignore the
value and impact of the uncertainty factor on the outcome of the alleged action sports and
education, which is what makes an attractive activity. Scientifically speaking, you cannot raise
educational activity assuming, a priori, a high degree of uncertainty about the results, while, to
educate in sport, education involves the acceptance of uncertainty factors and recognizing its
educational value as a driver of practice of physical activities and sports throughout life.

In the usual practice of physical activities, the company is ahead of policy approaches
and educational inertia showing every day, every time we go out into the street, in sports news
or on television, what are the contemporary requirements of knowledge physical activity, and
which is therefore the treatment of sport education required by the twenty-first century society.

This is how the sport at school age has to be rethought and oriented towards the
participation and integration of future citizens in the culture of the movement. This approach
requires less curricular school sport sportsman and closer to the humanistic, individual reality
of each school, their physical capabilities and their integration into this new way of
understanding physical activity.

[t must be possible to sport at school age to suit each and every need, which would lead,
in practice, the application of the concept individualized instruction in physical education and
sport, without this may be antithetical to the values of solidarity, cooperation and teamwork,
traditionally attributed to the sport, as part of their own educational rhetoric. This concept
leads us to the school sports curriculum with formal and informal means of quality
requirement, qualified technicians, open and non-traumatic, which is really important social
integration and maintenance of health through the practice of physical activities.

These are the motivations that lead us to rethink the concept of sport at school age,
research and the first prospective study and then the sport in the school they founded,
technically and socially, the educational practices of children's sports content and young
twenty-first century. Some backgrounds of these concerns are part of the line of work
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developed in recent years in many European countries. As reference works, worth mentioning
the following:

European trends in Youth Sport: A report from 11 European Countries, is a cross-
European comparative study and directed by Paul De Knop (1996) significant countries in
different areas and geographic and socio-economics of the European Union, which were studied
sports promotion policies directed at young people which showed the characteristics of youth
sporting activities in Europe. As the most common problems identified in most countries
studied, in relation to youth and sport, De Knop highlights:

a) Neglect and loss of interest in the young for organized sports.

b) Excessive adult influence of sport on sport for children and young people, both
as regards the values to the rules and regulations, in such a way that forces a
child of eight years to play with the same rules and standards as an adult. In
many sports, says the report, children are treated as adults or tiny homunculi.

c) The sport has become too organized, too serious and less fun, the seriousness of
this is directly proportional to the decrease in age of the athlete.

d) The sport tends to increase the social differences between young people, so that
both practical and accessibility are, at heart, conditioned by the social position of
the family. This segregation is not intentional but is caused due to different
causes and issues familiar to the availability of logistics and transport,
equipment, etc.

e) The influence of the economy is another factor influencing the youth sport, the
cost of the facilities and coaches, etc...

f) Ethical issues are another problem that appears to be significant, some of them,
as will be related to the identity of sport in education.

g) Ensuring qualified faculty and staff is another outstanding problem because, in
too many cases, the sport of children and young people is in the hands of
volunteers.

Sport, Health and Physical Education: Reconsideration. Another relevant research and
background we use was developed in the UK and put on the table the following conclusions:

a) Itis not possible to generalize or encapsulate the complex relationships between
physical education, health and sports.

b) It is absolutely necessary to establish a clear distinction between sport and
exercise, as they involve different types of values and social relations are the
result of different personal reasons that each access to physical activity and also
have different impacts on health.

c) There must be differences between different types and levels of sport with the
distinctions of contact sport and non-contact and between mass sports and elite
sport and define, in each case the differential impact that these types of exercise
have on health.

d) Encourage the practice of rhythmic activities uncompetitive due to their higher
health benefits and fewer lesions, compared to competitive activities and
contact.

Summarizing these two studies, we can determine the existence of a crossroads
situation in Europe regarding youth sport in the sense that exhausted traditional sports
promotion based on talent identification or increased competitive practice from early ages, as
ideal formula to increase the number of elite athletes, there is a situation of social reaction in
the youth and intellectual world, against the social and institutional structures in the last
quarter century, have been giving shelter to sport Youth from the quarry on this understanding
of elite sport, or as a way to justify social policies relating to culture and the welfare society. In
our view, the leaders of these crisis situations would be:
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a) The sports policy of the last thirty years in which bet heavily on a fall in the age
of initiation into competitive sport.

b) The identification of talents and expanding technology, compared to the
monitoring of the educational theories and pedagogical qualification for
professional practice of physical education and school sport and youth.

In the first case the drop of sport are caused by exhaustion of the capacity for
satisfaction of personal needs from the sport by establishing a common denominator for all,
with the consequent consideration like things of athletes, and an assessment of individuals base
its competitiveness and its sporting success and, second, by the existence of a dehumanizing
practice of selective physical activities, so that detected the talent, the almost-no-talent or
talents, to add to the ranks of absolute anonymity without the sports system, again have the
slightest interest in them. In both cases, the dropout are more than justified and demonstrates
the inability of the sport to have a complete picture of the social landscape from an educational
perspective.

Studies on the state of affairs in Spain.

The survey Extremadura.

From these concerns expressed and experience in different European studies, was offered to the
Junta de Extremadura the possibility of a thorough study on the reality of sport at school age in
Extremadura. The aim was to establish the status of the issue to from there, establish a starting
point for proposals and solutions that promote physical activity among schoolchildren. Project
approved by the Board of Extremadura - Department of Sports-The survey was conducted
among 1046 people, in a totally random, ranging from school sports practitioners in general
schoolchildren, parents, tutors, class teachers, teachers, education specialists physical and
public, with a reliability index greater than 98% provided the following information:

a) Interest in sports and physical activities in general: Depending on the genre
seems to be slightly higher in men than in women, showing a very slight
downward trend of interest in physical activity as a function of age. It shows a
greater interest in locations with populations between 10,000 and 24,000.

b) The persons surveyed answered the common pattern of European sportsman
society as it is expected a considerable increase in demand for sports facilities
and greater quality requirement in providing them. Similarly, the emergence of
private provision as a result of increased quality requirement, which ultimately
calls for a paradigm shift in the supply of services.

c) Degree of participation in physical activities and sports: 20% of the surveyed
population did not practice any physical activity and sport, 32% engage in
physical activity at least one sport while 22% carried two and 26% more than
two sports and physical activities. The answers we would stand in clear
agreement with the Knopp’s report, in the sense of the need to increase
advocacy efforts on the female population, with more programs tailored to their
needs and, in particular, in ways of understanding physical activity more focused
on the utilitarian and aesthetic in entertainment or sports.

Relationship between interest in physical activity level and the practice thereof. 47% of
the population say they would very interested in physical activity and also the practice, so the
same 30% of the population say they would very interested but it does not practice it as much
as they wanted. It is noteworthy that only 2% of the population reported that physical activity
did not practice and also is not interested.

In the analysis of sporting interest and gender are some differences between men and
women, and that 58% of men say that physical activity is very interested and also practice it,
while only 35% of women is very interested and engaged.

The answers to this question support the perceptions highlighted in the previous two,
signifying the perception of the need of time available for physical activity. This output is typical
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of society’s sportsman and responds to cultural and convincing answer, but in our case, we
would indicate the need for better and tighter public offering marketing focused on physical
activity and social perceptions the need for a more diverse offer in which each citizen found his
personal model. In short, what we are suggesting is the need for a sport to the letter, second is
the European model of physical activity that currently prevails.

a) Sport in school. Considers that school sport is: 82% of the surveyed population
considers that school sport is an activity that is part of Physical Education, thus
giving it an educational value to school sport.

No significant differences by gender, 80% of men and 81% of women believe that school
sport is part of Physical Education. Noteworthy is the low percentage of the option is to become
a champion or champion showing little interest, both adult and school performance in sport,
which reinforces the idea of an educational purpose.

Policy efforts aimed at satisfying sporting interests or to the predominance of
competitive sport, now we verify, have failed to change the social perception about the location
and purpose of school sports. The population, almost unanimously, which makes it physical
education content, therefore, no doubt, their full integration into the school is one of the ideas
firmly rooted in the population.

b) The personal experience in school sport. 74% of the population surveyed
considered positive experience or memory of school sport and show that they
would repeat this experience.

The analysis revealed that gender does not influence the opinion of respondents, 75% of
men and 72% of women positively value their experience in school sports and repeat the same.
The analysis of this question in terms of age shows that both adults and students considered at
a high rate, over 70%, which was a positive experience and would repeat the same.

Highlights the high esteem and the positive assessment that all make their way through
school sport which no doubt would be endorsing quality standards, probably more in the
surrounding of educational and relational school sport to sport. An improvement in standards
of quality would certainly be welcome.

c) Orientation of the physical activity and sport at school age: 60% of the surveyed
population believes that the philosophy of sport at school age should be an
educational activity and therefore part of the curriculum. 16% believe there
should be external to the school curriculum but steeped in educational values,
while 10% believe that school sport should be outside the school curriculum and
with values close to the Land and professional sports. 14% of respondents felt
that school sports should be directed to the development of personal
relationships and health care.

Even when 60% of respondents, prefers the school as part of school sports location, the
presence of 40%, as a whole, which does not participate in this view, would indicate or levels of
dissatisfaction, or the desire for new alternatives in a range that would go from a greater use of
technology and competitiveness which, until just the opposite.

d) The values of sport and physical activities at school age: On the value placed on
physical activity, 80% of respondents stated that encourages tolerance,
discipline and comradeship and 8% considered not a activity is so important to
subtract time to the other, 9% which is an activity that encourages and promotes
the performance of other materials and 1% which is a harmful activity because it
promotes aggression and competitiveness.
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Respondents participate in traditional perceptions about the sport-related values, which
certainly supports some of the previous answers, but in light of current research, it is clear the
presence of these supposed values in sport depending on that assessment (Breschtneider) of
agents who manage school activity or school sports, some of which not only are not interested
in the development of these values but, at times and deliberately promote anti values. The
consequences would be exquisitely care planning activities in order that these values are made
explicit and are revealed as one of the hallmarks of school sport.

e) Knowledge about the organization of sport at school age: 43% of respondents felt
sufficiently familiar organization of school sport in their environment and 22%
considered to have a broad knowledge of the organization of school sport. By
contrast, 18% of respondents felt that their knowledge of sport in schools is
insufficient and 12% say they do not know.

The data obtained would advise marketing closer to the public about school sports, its
organization and objectives and products it offers. This recommendation would be consistent
with the proposal of the Council of Europe adopted by Parliament in the sense of involvement,
through appropriate information and abundant, families and local authorities in physical
activity of children and youth.

f) Assessment of the range of activities for sport at school age: 27% of the
population believes that knowledge of the offer of sport activities for school age
they have is limited. Given the percentages, it appears as school sport for
children is one thing on which adults do not have a definite idea and certainly
very little information, or educational efforts, or institutional efforts for the
development of social and cultural education. In the evaluation of a change of
models this should be particularly taken into account both for their participation
in the design to its management at different levels.

g) Knowledge of the administrative structure of school sports: 48% of the surveyed
population knows where to make an entry or claim for or on school sports, 41%
claim not to know where they go. 52% of misunderstanding about the
organizational structure of school sports, but ratify the previous answer is
certainly worrying and abound in the need for social and public dissemination of
school sport and its functions and objectives.

h) Adequacy of training schedules. 52% of respondents stated that training
schedules are adequate, 16% which is well suited and another 16% are all
appropriate. In general the view of respondents in terms of number of
population where they live is that training schedules are appropriate. It is
noteworthy that in populations of 2000-4000 people and more than 50,000
inhabitants 23% of respondents believe that times are less than adequate.

i) Preference competition schedules. On the preference schedule for the
competition, 29% of respondents prefer that this takes place in the afternoons
from Monday to Thursday, 26% on Saturday morning, 23% on Friday afternoon
and 14% prefer Saturday afternoon.

In general the view of respondents in terms of number of inhabitants of the village
where they live is that they prefer that the times of competition will develop in the afternoon
from Monday to Thursday and/or Friday afternoons. The answer is consistent with the
dynamics of contemporary society that prefers free of occupation and easements, and
participate in a sporting competition is, as long as possible this weekend, so that future planning
should be taken this factor into account, especially in places where competition that requires
the family member or volunteer to develop the competition.

i) The location of sports facilities. Proximity or distance to sports facilities can be a
handicap for the schoolchildren and their parents to enroll in the school sports
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k)

D

p)

a)

program in your area. The responses regarding facilities indicate that there is a
good level of equipment for the practice of physical activities, even if unaware of
the ownership and activities carried out therein.

Preference ownership of sports facilities: Overwhelmingly, the surveyed
population prefers publicly owned facilities, 36% prefer to municipal facilities,
27% those run by the autonomous region and 16% of the schools facilities. Only
8% of respondents prefer private facilities, of which 5% preferred to be of
restricted use.

Of the adults surveyed, 46% say they prefer plants with municipal management.
The students expressed their preferences for publicly owned sports facilities,
both of the Autonomous Community as those run by the municipality.

Valuation on the training of technical sports. A very important part of the process
of training and management in school sports are sports technicians, and in this
case, the opinion they have of schoolchildren and their parents about their
training is crucial for the success or failure. In general the view of respondents is
satisfactory and that 52% believe it is appropriate and 26% which is very
appropriate. Only 10% of respondents consider that training is inadequate and
2% which is nothing suitable.

Suitability of transport used in school sport: Another important factor when
participating in school sport is the quality perceived by users of transport for
school sports. 45% of respondents felt that transport to school sport is adequate
and 17% which is quite adequate. 16% say it is inappropriate and 5% which is
nothing suitable.

Nature of Sports School at age: Extracurricular physical activity appears rather
fragmented and divided. Emphasizes the high participation in school physical
activity institutionalized and, above all, the high percentage of people who adopt
physical activity unregulated. Discounting school sports activity the majority of
citizens are directed to a spontaneous practice of physical activity, to a culture of
sportivizated society movement towards that target would require a new model
of school sport.

What kind of sport you do? The answer to this question underscores the fact,
very important to us, that 42% of women have practiced or only special school
sports. This is particularly interesting, when it states that school sports should
be or at least has proved to be an excellent vehicle for promoting women in
sport, for sport and education for their participation in the culture of movement.
Reasons for the practice or neglect of sport in school. The main argument in sport
and physical activities expressed by respondents is the fun, 72%, followed by the
improvement and maintenance of health, 33%, the improvement of the physical
form with 28% and be with friends 26%. Only 11% expressed their interest to
become an elite athlete. It is noteworthy that adults value significantly the
practice of sports physical activity in leisure time and fun for school pupils, 56%,
and as a means to improve health, 52% and improve the physical one 49%.
Reasons for not practicing sports: 37% of respondents do not engage in physical
activity - sport in their leisure time that they are bored. 17% of respondents felt
that physical activity will not play sports are not out with friends. 17% say they
do not want to be an elite athlete and that is a reason for not playing sports, a
fact which indicates a perception by these persons of school sports is to get to
elite sports.

40% 3rd and 4t grade students in the primary who say they do not play sports do not
believe that this will get bored. About 19% do not play sports because there are fights, 18%
because it encourages individualism and 17% because they can be with friends. In compulsory
secondary education remain the same opinions than in primary. In 3rd and 4th High takes an
important significance on the grounds that do not practice because they want to reach the elite
"24%. 18% of those who do not practice in the second cycle of secondary do not because they
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believe that no good for this, have a low assessment of their chances and probably a perception
that the sport is important to perform well level.

Conceptualization and meaning of "sport at school age"

After two days’ work in a multidisciplinary group and an excellent work for discussion and
reflection by the experts participating in a previous consultation who attended the meeting
sponsored by the Higher Sports Council, the Generalitat de Catalunya and the Barcelona
Olympic Foundation, it was a series of concussions; the listed the most important and
significant.

Means for sport at school age that develops with children at these ages and therefore
may have different levels of organization and guidance, but always respecting their rights and
developmental characteristics that are established as lower and as an athlete in school.
Differentiating the school sports curriculum integrated into the physical education curriculum
own educational goals, school-age sport, as a projection of the practice-oriented learning stable
physical activity.

From the clarity of this approach is necessary to establish a route of administration and
powers that will allow both processes are possible and complementary.

This discussion should generate the necessary and fundamental arguments that define
the areas of institutional competence on sport at school age, from the considerations mentioned
in the above headings.

We understand that the concept of sport in school should be placed in the context
closest to the student's life, and that its two fundamental references should be the school and
the family home, so that the powers should be, both in educational administration and in the
next sports administration.

There is unanimity in considering the educational dimension of sport in school age and
the need for its close relationship with the school based management in this sense should
distinguish between:

a) Curricular school sport. As an essential part of the curriculum of physical
education course, aimed at acquiring knowledge, skills and abilities related to
different sports and ultimate purpose of which corresponds to the health and
social dimension of the practice of physical activities as usual activity the rest of
life.

b) Sport at school age. Understood as a practical application of knowledge acquired
in the subject of physical education, aimed at social and civic participation in the
culture of movement from outside the school, involving all social partners and
governments, maintaining the educational dimension and taught by experts with
the required quality controls in a democratic society and technologically
advanced.

c) High competition sport with school ages athletes. Understood as practiced by
the school or school-age persons belonging to the elite sports. He was out of the
debate by having their own identity and not be applicable to the objective of the
discussion group, however, raised the need to work in a Child Protection Policy
which give equal protection Athlete both these athletes as any other aimed at
both the punishment and prevention of any circumstances, criminal conduct, or
abuse that may occur to the school both in sport immediately, and to the
physical or psychological consequences as a result of sports could occurring.

Figure 1: Location curriculum, extracurricular sports. Study for the White Paper on
Sport in the 2006 School-Age
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The sportivization of the physical education is presented as the result of external
pressures that have participated equally in the schools, teachers, school athletes and parents,
having been in too many cases, undermined the purpose of sport in the curriculum and external
practice.

National guidelines on sport at school age. They appear as absolutely necessary and
urgent, and must be addressed in a legal document to establish and clarify the powers of the
state both as models of participation and competence of the Autonomous Communities related
to/or:

e Equality of opportunity for all children to sport at school age, regardless of the
territory in which they are.

e From the understanding of the educational value of sport in school and their
membership unequivocally the concept of integral education of the person, must
be treated like any other field of education, guaranteeing a minimum
educational content for all Citizens, especially geared to the health and quality of
life.

e Development of the freedom of movement, choice and participation in sport at
school age, regardless of the territory in which they are.

e Enjoy the rights established for the practice and / or competitive sport,
regardless of the territory in which they are or where they reside.

It therefore poses the need for a pact of state for sport at school age that should be
translated into a National Plan of sport at school age.

Although popular culture is one of the benchmarks of educational action, however, in
practice, it should be noted certain positive and negative factors that could undermine or
qualify the educational outcomes of sport at school age:

e Excessive media influence or introducing negative factors in the ways of

understanding the sport.
e The early specialization and the pursuit of early results.
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The value and impact of social integration that the practices of sport at school
age have as a positive.

Development of democratic values and participation in social development of
the sport.

Participation in sport federations at school age, is complex and not without debate, it
seems clear that the vast majority of actors involved, do not bet on the sports federations
involved in the sport at age school, and in any case, if necessary, it seems clear that their
participation should be subject to a number of controls and constraints of powers to ensure the
educational function that is pursued and that, by its nature, departs from the purposes of
competition, selection and elitism of the world federation for themselves what is involved:

Establish general guidelines that clearly define the functions and objectives of
the sports federations in sport at school age, and the powers of the institutions
involved.

Establish clear separation between the sport in school and sports Land, ensuring
the identity of both approaches to sports, without possibility of errors or
confusion.

In terms of sports policies in the last 30 years. Persistent errors are recognized, of which
are the following:

a)

b)
c)
d)
e)
f)
g)
h)
i)
j)

Existence of standard low-current and without connection to reality and the
interests of children and young people today.

Persistence of models competitiveness which anchored in the period of the Cold
War and in school sports schemes as grassroots sport.

No attention to diversity and customization of training and education in sport.
Sports selective versus inclusive sport and neglect poorly equipped.

Lack of training and specific technical update for the sport at school age with
rigor and scientific approaches.

Institutional policies silos with little or no permeability, without optimization of
resources or support for school athletes.

Lack of an educational approach rigorous scientific approach.

Permanent divorce between the curricular school sport and sport at school age.
The need to develop a curricular approach for school age sports on scientific and
rationally built on real budgets.

Increase investment in research and technical training in sport at school age.

Conclusions and proposals for the development of school sport at school age.

From the results, the scientific bibliographic and consulted, and in light of our own study we
believe that following the methodology marked by the Council of Europe, the sport at school age
in Europe, should ensure its efficiency and quality in accordance the following criteria and

actions:

a)

b)

130|Page

Understand that the schedules of sport in school must assess the materiality
both physical and psycho-evolutionary of children and adolescents, avoiding the
overlapping patterns of adult sport.

Develop models of democracy programs in which young people themselves can
have a voice and participate in making decisions. In this sense, it recommends
the development of protocols and manuals of good practice to guide the various
actors of sport at school age.

Establishment of minimum requirements that give a common structure for sport
in school, and that contains these features:

e Participatory.

e Adapted. Creation of different types of rules.



Co-educational and inclusive. Enhancement of association.
Additional physical education.

Coordinated (government agents).

Education in the competition.

Safe and healthy, and health enhancer and values.

Policies to develop both the State and the Communities should be framed according to
these premises, with the current social structure and taking into account all the actors involved:

Necessity of an International Body for the prevention of risks, and abuses, on sport
and the athletes of school age

The reality of the contemporary world and uniformly accelerated social changes that
characterize the society of communication and new technology of the twenty-first century
requires an ongoing effort to upgrade and enhancement of the reality of sport in school and
sport for young, so it is seen as absolutely essential to the creation of an international
conference of sport at school age permanently to guide the development of sport for children
and youth in two ways:

a) As the guarantor of cultural identity and education, taking the lead and
responsibility in each case may be.

b) As a vigilant and responsible for establishing early warning signals to react in
time on the aggressions from the world of entertainment, fashion or jeopardize
the health of children and youth.

The public authorities shall maintain and ensure the operation of this conference
regulations establishing its endowment, its functions, composition and functioning, should be
represented all those involved in sport at school age.

Rules for the Protection of the highly competitive athlete in school ages

Access to high competition and professionalism of the athletes is produced in ever younger ages
and within the school, so that specific legislation, it is necessary to ensure:

e The constitutional rights of compulsory education and quality assurance.

e The ban on training sessions that exceed the limit on average working hours or
the time corresponding to the age of the athlete.

e The availability of leisure time and guarantees of social relationship with people
his age concentration outside the sport.

¢ The maintenance of family ties as much as possible avoiding the uprooting.

e Establishment of measures to overcome the post-competitive phase, avoiding
the psychological damage or feelings of frustration when leaving the
competition.

e Creation of guarantee funds to ensure financial and professional future after
leaving the competition or the end of the sporting life, avoiding the economic
vacuum and the social uprooting.
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Abstract

The purpose of this research is to show the effects of adapted swimming program on children
with neuromuscular impairments. The research sample consisted of 7 children with
neuromuscular impairments (cerebral palsy, paresis, spina bifida) age 5 to 13 that are
participants regardless of their swimming knowledge. Sample of variables consisted of one
multi-item test WOTA2, swimming knowledge test for persons with disabilities. For
determining the level of orientation in the water in children with neuromuscular impairment
basic statistical parameters were applied at initial and final measuring and differences between
initial and final measuring were determined by applying t-test for small, dependent samples. It is
noticeable that there are statistically relevant differences between the measuring in favor of the
final one.

Introduction

Persons with disabilities with different diagnosis such as cerebral palsy, muscle dystrophy,
paraparesis and paraplegia...) should be integrated in all social mainstreams in young age
including social activities (Association of Swimming Therapy, 1992). Swimming is one of the
activities that persons with this type of diagnosis can perform. In children with cerebral palsy,
paraparesis, muscle dystrophy, multiple sclerosis, paraplegia performing this type of physical
activity (through several types of adapted programs of swimming, hydro therapy, aqua therapy,
balneal-therapy) depending on a degree and kind of diagnosis, intensity and duration, one can
significantly improve or maintain: good pulmonary function, cardio-vascular system, muscle
and joint function, good balance walking, self-concept, self-esteem, integration in the
environment, everyday skills...(Getz, Hutzler, & Vermeer, 2006; Daly & Lambeck, 2007). Also,
these activities decrease the number of stereotypic movements, hyperactive behavior, anxiety,
bad back posture... Sport activities are beneficial for healthy body and healthy spirit, and when
the spirit is healthy it is easier to progress in others areas of life (education, culture...).

The history of adapted programs in the water for persons with developmental disorders
advances from hydro-therapy toward adapted water sports including swimming program and
exercising in the water. Persons with developmental disorders today have the possibility to
participate in a series of water-based activities including swimming competitions, swimming
in the open, diving, synchronous swimming, water polo, triathlon ( competition that includes 3
different disciplines: regular swimming, riding a bicycle and running), diving with an oxygen
bottle , rowing and boat riding activities. On the other hand hydro-therapy relates to the water
exercises that have therapeutic purpose. The aims of this program are circulation, muscle
strength, endurance, range of movement, balance and coordination. Programs are run by
therapists or specialists certified by the organizations such as: Hydro-therapy and
rehabilitation institute. Hydro-therapy was systematized in 1930’s by Charlie Loman,
orthopedist that is considered to be the father of hydrotherapy. Although they are primarily
used for persons with developmental disorders, water exercises are recommended to everyone.
Water exercises can be used as an addition or alternative to the land exercises (Prins, 2009).
The purpose of this research is to show the effects of adapted swimming program on children
with neuromuscular impairments.
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Methods

The research sample consisted of 7 children with neuromuscular impairments (cerebral palsy,
paresis, spina bifida) age 5 to 13 that are participants regardless of their swimming knowledges.
Sample of variables consisted of one multi-item test WOTAZ2, swimming knowledge test for
persons with disabilities (Tirosh, Katz-Leurer, & Getz, 2008). WOTA2 has 27 particles i.e.
questions that are being answered via evaluation grading from 0 to 3:

1 General adjustment to the water 15 Jumping and ducking in & out

2 Blowing bubbles through the mouth 16 Change position from standing to back
floating

3 Blowing bubbles through the nose 17 Static back float for 5s

4 Blowing bubbles with head immersed 18 Change position from back floating to
standing

5 Rhythmically exhaling while moving 19 Prone gliding from wall to therapist

6 Exhalation alternately, nose & mouth 20 Change position from prone floating to
standing

7 Entering the water 21 Right Longitudinal Rotation

8 Getting out of the water 22 Left Longitudinal Rotation

9 Sitting in the water 23 Combined rotation

10 Moving along the pool side rail using 24 Diving

hands

11 Walking across the pool 25 Simple progression on the back
12 Jumping forward 26 Freestyle

13 General adjustment to the water 27 Backstroke

14 Blowing bubbles through the mouth

For determining the level of orientation in the water in children with neuromuscular
impairment basic statistical parameters were applied at initial and final measuring: arithmetic
mean (X), standard deviation (SD), minimum (Min) and maximum (Max) value, range (Range),
standard arithmetic mean error (SX), scewness (Scew) and kurtosis (Kurt). Differences between
initial and final measuring were determined by applying t-test for small, dependent samples.

Experimental treatment lasted for 8 weeks, two classes of 45 minutes per week. The
work was mainly individual -one (instructor) on one (participant). Additional requisites were
adapted to age and type of disability.

Principles of Halliwick method, hydro-therapy and non-swimmers training for healthy
population were used. The goal of this adaptive swimming program is to teach the participants
to move through the water safely and independently, that is, teach them to swim.

Results and discussion

Table 1 shows the results of descriptive analysis of WOTA2 test at initial measuring. It is
noticeable that before taking this course the participants had low average score of mental

® Inclusion criteria for taking part in the project are: the participants do not suffer from epilepsy, they have their
parents’ /guardians’consent and their level of GMFCS is not low.
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adjustment to the water (tests 1 to 13), while they were almost unfamiliar with the ability to
control balance and movements (tests 14 to 27).

There is obvious heterogeneity in scores related to orientation in the water, most of all
in the particles representing mental adjustment.

Table 1: Results of descriptive analysis of WOTA2 test at initial measuring.

N Mean Min Max Range SD Error  Skew Kurt
1 7 2 1 3 2 0.577 0.218 0 3
2 7 171 1 3 2 0.756 0.286 0.5953 -0.35
3 7 129 0 3 3 1.113 0.421 0.2489 -0.9444
4 7 1 0 3 3 1.155 0.436 0.9093 -0.15
5 7 071 0 2 2 0.756 0.286 0.5953 -0.35
6 7 1 0 3 3 1.291 0.488 0.6507 -1.704
7 7 2 1 3 2 0.816 0.309 0 -1.2
8 7 129 0 3 3 1.254 0.474 0.6817 -1.0992
9 7 071 0 2 2 0.756 0.286 0.5953 -0.35
10 7 257 2 3 1 0.535 0.202 -0.3742 -2.8
11 7 243 0 3 3 1.134 0.429 -2.1558 4.5802
12 7 2 0 3 3 1.155 0.436 -0.9093 -0.15
13 7 114 0 3 3 1.215 0.459 0.4142 -1.5253
14 7 014 0 1 1 0.378 0.143 2.6458 7
15 7 029 0 1 1 0.488 0.184 1.2296 -0.84
16 7 0.14 0 1 1 0.378 0.143 2.6458 7
17 7 0.14 0 1 1 0.378 0.143 2.6458 7
18 7 0 0 0 0 0 0 0 0
19 7 0 0 0 0 0 0 0 0
20 7 0 0 0 0 0 0 0 0
21 7 0 0 0 0 0 0 0 0
22 7 0 0 0 0 0 0 0 0
23 7 0 0 0 0 0 0 0 0
24 7 0 0 0 0 0 0 0 0
25 7 0 0 0 0 0 0 0 0
26 7 0 0 0 0 0 0 0 0
27 7 0 0 0 0 0 0 0 0

Table 2 shows the results of descriptive analysis of WOTAZ2 test at final measuring. It is
noticeable that after taking this course the participants had higher average scores of mental
adjustment to the water comparing to their previous state and none of the tasks were unknown
to them (tests 1 to 13).

The ability to control balance and movements (tests 14 to 27) that was almost unknown
to them was now “accomplishable” by some participants. Also there is an obvious improvement
in swimming shorter distances (tests 23 to 27). There is also noticeable heterogeneity at final
measuring in scores of orientation in water, primarily in the particles representing mental
adjustment.

Table 3 shows results of Student’s t-test for small dependent samples. It is noticeable
that there are relevant differences between the measuring, in favour of the final one. Namely, in
all mental adjustment tasks (tasks 1 to 14) there was a statistically relevant improvement in the
final measuring.

We are assuming that the adaptive swimming program influenced this phenomenon.
The participants were almost unable to control their balance and movements at the beginning
of the program and now they have a significant increase in four of the tasks (tasks 15 to 18).
Although there is no statistical relevance between initial and final measuring in other balance
and movement control tasks, there is an obvious improvement thanks to the program (tasks 19
to 27).
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Table 2: Results of descriptive analysis of WOTA2 test at final measuring.

RO UL WN -

[N
NS
NN NN NN NN NN NN NN NN NNNN YNNI NNNNNNNNNN 2z

Mean
2.00
1.71
1.29
1.00
0.71
1.00
2.00
1.29
0.71
2.57
2.43
2.00
1.14
0.14
0.29
0.14
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.71

Min
1.00
1.00
0.00
0.00
0.00
0.00
1.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Max
3.00
3.00
3.00
3.00
2.00
3.00
3.00
3.00
2.00
3.00
3.00
3.00
3.00
1.00
1.00
1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.00

Range
2.00
2.00
3.00
3.00
2.00
3.00
2.00
3.00
2.00
1.00
3.00
3.00
3.00
1.00
1.00
1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.00

SD

0
0.378
0.787
0.787
0.787
0.951
0.378
0.816
0.488
0.00
0.756
0.787
0.00
1.345
1.254
1.272
1.414
1.254
1.155
1.155
1.215
1.215
0.787
1.254
1.069
1.069
1.069
1.113

Error
0
0.143
0.297
0.297
0.297
0.36
0.143
0.309
0.184
0.00
0.286
0.297
0.00
0.508
0.474
0.481
0.535
0.474
0.436
0.436
0.459
0.459
0.297
0.474
0.404
0.404
0.404
0.421

Skew

0
-2.6458
-1.7598
-1.7598
-1.1145
-0.7636
-2.6458
0
-1.2296
0.00
-2.6458
-1.7598
0.00
-0.7982
-0.6817
-0.2219
-0.9899
-0.6817
0.9093
0.9093
1.147
1.147
1.7598
-0.6817
1.52
0.7717
0.7717
1.7836

Kurt

0

7
2.3609
2.3609
0.2734
-1.687
7

-1.2
-0.84
0.00

7
2.3609
0.00
-1.2798
-1.0992
-1.7149
-1.2
-1.0992
-0.15
-0.15
-0.0568
-0.0568
2.3609
-1.0992
2.7125
0.2625
0.2625
3.2308

Table 3: results of Student’s t-test for small dependent samples.

Variable

1

2

3

10

11

12

13

14

Measuring Mean

Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial
Final
Initial

2.00
3.00
1.71
2.86
1.29
2.57
1.00
2.57
0.71
2.43
1.00
2.29
2.00
2.86
1.29
2.00
0.71
2.71
2.57
3.00
2.43
2.71
2.00
2.57
1.14
3.00
0.14

Min
1.00
3.00
1.00
2.00
0.00
1.00
0.00
1.00
0.00
1.00
0.00
1.00
1.00
2.00
0.00
1.00
0.00
2.00
2.00
3.00
0.00
1.00
0.00
1.00
0.00
3.00
0.00

Max SD
3.00 0.577

p

3.00 0.000

3.00 0.756

3.00 0.378

3.00 1.113

3.00 0.787

3.00 1.155

3.00 0.787

2.00 0.756

3.00 0.787

3.00 1.291

3.00 0951

3.00 0.816

3.00 0.378

3.00 1.254

3.00 0.816

2.00 0.756

3.00 0.488

3.00 0.535

3.00 0.000

3.00 1.134

3.00 0.756

3.00 1.155

3.00 0.787

3.00 1.215

3.00 0.000

1.00 0.378

0.001

0.03

0.0038

0.0047

0.0117

0.0105

0.0117

0.0453

0.0082

0.0001

0.0781

0.1723

0.0068

0.0111




Final 1.86 0.00 3.00 1.345

15 Initial 0.29 0.00 1.00 0.488 0.0082
Final 1.71 0.00 3.00 1.254

16 Initial 0.14 0.00 1.00 0.378 0.0157
Final 1.57 0.00 3.00 1.272

17 Initial 0.14 0.00 1.00 0378 0.0107
Final 2.00 0.00 3.00 1.414

18 Initial 0.00 0.00 0.00 0.000 0.0111
Final 1.71 0.00 3.00 1.254

19 Initial 0.00 0.00 0.00 0.000 0.0618
Final 1.00 0.00 3.00 1.155

20 Initial 0.00 0.00 0.00 0.000 0.0618
Final 1.00 0.00 3.00 1.155

21 Initial 0.00 0.00 0.00 0.000 0.1112
Final 0.86 0.00 3.00 1.215

22 Initial 0.00 0.00 0.00 0.000 0.1112
Final 0.86 0.00 3.00 1.215

23 Initial 0.00 0.00 0.00 0.000 0.1112
Final 143 1.00 3.00 0.787

24 Initial 0.00 0.00 0.00 0.000 0.1112
Final 1.71 0.00 3.00 1.254

25 Initial 0.00 0.00 0.00 0.000 0.1112
Final 0.86 0.00 3.00 1.069

26 Initial 0.00 0.00 0.00 0.000 0.1112
Final 1.14 0.00 3.00 1.069

27 Initial 0.00 0.00 0.00 0.000 0.1112
Final 0.71 0.00 3.00 1.113

Conclusion

The purpose of this research is to show the effects of adapted swimming program on children
with neuromuscular impairments. The research sample consisted of 7 children with
neuromuscular impairments (cerebral palsy, paresis, spina bifida) age from 5 to 13 that are
participants regardless of their swimming knowledge.

Sample of variables consisted of one multi-item test WOTAZ2, swimming knowledge test
for persons with disabilities. For determining the level of orientation in the water in children
with neuromuscular impairment basic statistical parameters were applied at initial and final
measuring and differences between initial and final measuring were determined by applying t-test
for small, dependent samples.

It is noticeable that there are statistically relevant differences between the measuring in
favor of the final one. Namely, in all mental adjustment tasks there was a statistically relevant
improvement in the final measuring so it can be concluded that the adaptive swimming
program influenced this phenomenon. The participants were almost unable to control their
balance and movements at the beginning of the program and now they have a significant
increase in four of the tasks. Although there is no statistical relevance between initial and final
measuring in other balance and movement control tasks, there is an obvious improvement
thanks to the program.

Shortcomings of this research lie in the fact of a small number of respondents (7) and
heterogeneity on age (age from 5 to 13). To do further research with more subjects are similar
ages. This would get more complete data on the effects of adapted swimming program on
children with neuromuscular impairments.
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THE DEVELOPMENT AND USE OF MODEL OF
SUCCESSFULNESS FOR YOUNG CATEGORIES IN ALPINE SKIING

Miha Bandalo Milan Zvan and BlaZ Lesnik

Abstract

In Slovenia expert modelling is an important part of planning and analysing the effects of
training of different categories of competitors in alpine skiing. With the help of the SMMS
program package, marks were computed at all levels of a potential model of successfulness.
Marks computed for an individual competitor as well as for the whole group serve the coaches
as a useful orientation when planning and conducting the training process.In the second part of
the survey, we tried to establish the connection between the marks calculated by means of the
expert system method (heuristic approach) and the criterion variable. We computed Pearson’s
correlation coefficient for the sample of young competitors in Alpine skiing and thus confirmed
the statistically significant connection between the calculated marks (expert system method)
and the actual successfulness (points won in the Argeta Cup competitions). The result (r=0.47)
obtained is a relevant indicator of the validity and appropriate configuration of a reduced model
of potential successfulness which forms a basis for the planning of the training process and the
selection of young competitors.

Introduction

In different age periods a biopsychosocial development of a subject is marked by various phases
of the skeletal and muscular development as well as the psychological and social development.
It is therefore important to consider the developmental principles and characteristics of a
subject in a particular age period when planning and conducting the training process. In this
respect, careful attention should be paid to younger categories of competitors aged 10 to 15 or
more who are affected by considerable developmental changes, such as accelerated growth of
the skeletal system, sexual maturation, etc. This can result in greater fluctuations in an
individual’s motor abilities and physical and psychic characteristics (Thompson, Humbert, &
Mirwald, 2003). One of the basic tasks of a coach is therefore to adapt the contents, quantity and
intensity of the training process to the state of the competitors. At the same time, the coach has
to take into account the objectives of training which must be oriented towards efficiency and
finally also towards achieving the best results in competitions. Consequently, feedback obtained
on the basis of measurements that have been carried out contributes to quality training; these
measurements are aimed at checking the state of the dimensions that play an important role in
the successfulness in Alpine skiing. Regular monitoring and checking of positive and negative
changes in the dimensions of a psychosomatic status of competitors are therefore of great
importance in the competitive, transition and preparatory periods of the training because of the
possibility of deviations from the coach’s and competitors’ expectations. Nowadays, it can be
said that the training process, besides various manifestations of the power of the whole body, is
oriented primarily towards acquiring a broad spectrum of motor information with the emphasis
on different kinds of coordination. Many studies (Klika & Malina, 1996; Lesnik, 1996; Dolenec
1996; Zvan & Le$nik, 2000; Von Duvillard, 2004; Spitzenpfeil, Niessen, Rienacker, & Hartmann,
2004) confirm that successfulness in a particular sport depends primarily on the development
of motor abilities and many other dimensions of a psychosomatic status of competitors. This
also holds true of Alpine skiing. That is why the state of basic and special motor abilities is of the
greatest importance when studying the successfulness of young competitors. Other sets of
dimensions that may have a significant influence on achieving good results in competitions
should by no means be neglected.

The mutual connection of the results of the potential and competitive models of
successfulness is an indicator of the suitability and quality of both models that have been
developed (Rajkovi¢, Bohanec, Leskosek, & Sturm, 1990; Jost & Pustovrh, 1998; Cernohorski &
Pustovrh, 2008).
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Figure 1: Reduced model of potential successfulness for younger categories of competitors in
Alpine skiing
POTENTIAL SUCCESSFULNESS (successfulness in a certain sport)

|— MORPHOLOGICAL CHARACTERISTICS
| |— internal geometric dimensions
| L— external geometric dimensions
L— MOTOR ABILITIES
| basic motor abilities

L— special motor abilities

In the last twenty years, numerous researchers have used different samples to
determine the connection between particular potential dimensions and the successfulness in
competitions (Ulaga, 2001). It has been scientifically proved that among potential dimensions
the subsystems of the chosen motor and morphological variables are connected to the greatest
extent with the successfulness of young competitors in competitions. The successfulness of a
sportsman is determined on the basis of the results achieved in competitions.

The model of competitive successfulness helps us to correctly place an individual
competitor within his competitive category; this placing is based on a particular scoring system
(Ski Assoociation of Slovenia, 2009). In Alpine skiing as well as in other sports, results achieved
in competitions are the best criterion of the quality of the training process in the transition,
preparatory and competitive periods. This means that the developed model of successfulness
will only be reliable if it consists of suitably weighted potential dimensions of the successfulness
of a particular sample of subjects; on the other hand, competitive successfulness will be
assessed on the basis of the most important competitions, in which the same sample of subjects
took part (Figure 2).

Figure 2: System of competitive successfulness for younger categories of competitors in
Alpine skiing

COMPETITIVE SUCCESSFULNESS
I— INTERNATIONAL COMPETITIONS
L— DOMESTIC COMPETITIONS

L— 6 COMPETITIONS FOR THE ARGETA CUP

Taking the basic goal of our study into consideration, we intended to check the validity
of the set model of successfulness. For this reason, we first had to determine the criterion which
is (based on the calculation of points scored) represented by the actual successfulness of the
subjects in the Argeta Cup competitions.

Then two methods were used in accordance with the set goals. The first method is the
method of expert modelling with the help of which the marks at all levels of the tree of
successfulness were calculated. The second method (the calculation of Spearman’s correlation
coefficient) was used to determine the connection between the marks obtained at the highest
level of the tree of successfulness and the points scored in the Argeta Cup competitions.
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Methods of work

In the past few years, the measurements of morphological and motor dimensions of younger
categories of competitors in Alpine skiing have been carried out twice a year at the Faculty of
Sport. Testing carried out in spring shows the state of motor abilities and morphological
dimensions after the end of the skiing season (the beginning of the transition period), whereas
testing performed in autumn represents the starting point for fitness before the beginning of
the competitive period. The data are processed by means of the SMMS (Sport Measurement
Management System) program; (LeskoSek, Bohanec, & Rajkovic¢, 2002, LeSnik, 1996; Ulaga,
2001, Cernohorsky & Pustovrh, 2008) in the form of profiles and in other forms, they may help
the coaches to analyse the training realized in the past as well as to plan the training
programme in the future.

Participants

The research included 31 competitors in the category of older boys who took part in the Argeta
Cup competitions in the 2007 /08 season. In measurements performed in autumn, they had to
fulfil the following requirements: they were born between 1993 and 1994, they had at least
three placings in the giant slalom, two placings in the slalom and at least one placing in the
super giant slalom in the Argeta Cup in the 2007/08 season, they are registered as competitors
of Slovene skiing clubs, they took an active part in the regular training process in the previous
year and they were without any physical injuries or other complaints. All competitors were
included into experiment according the rules and on the base of official ethical consideration
(Etics committee, Faculty of sport, Ljubljana) and agreement of their parents.

Variables

The sample of variables comprises the dimensions used in practice for checking the motor and
morphological status of competitors. In the past few years, the battery of variables which were
used in a particular period to measure the most important dimensions of the successfulness of
young competitors has been adapted to the changes in the technique of performing competitive
turns. Already in the past, we strove to include the sets of dimensions which have an important
influence on the achievement of good results from the energy as well as information aspect
when studying different categories of subjects. Alpine skiing requires basic muscular power,
aerobic and anaerobic abilities as well as a wide movement programme of specific motor
abilities (Lesnik, 1996; Dolenec, 1996; Maffiuleti, Jordan, Spring, Impellizzeri, & Bizzini, 2007).

In the past few years, the battery of tests for the younger categories of competitors has
consisted of 17 motor and 8 morphological tests which are classified and explained in Table 1.
According to the results of different studies (LeSnik, 1996; Reid, Johnson, Kipp, Albert, & White,
1996) they can be good predictors of successfulness in Alpine skiing. The linearity of predictor
variables are also shown in Table 1.

Table 1: Hierarchically arranged expert model of morphological and motor dimensions
with set absolute decision rules and normalizers and the linearity of predictor variables for
older boys (aged 13-14)

Code Names of nodes and variables* Unit Weight Normalisers
(%) and linearity of
variables
mark final mark 100
Code MORPHOLOGY: Names of nodes and variables* Unit Weight MORPHOLOGY:
(%) Normalisers of
variables
Fmorf MORPHOLOGY - 35
| Fintgd internal geometric dimensions --- 10
L—BwW Variable: body weight kg 10 25:0. 30:0,
40:1, 45:2,
50:3, 54:4,
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| | | “-LENLEG

| | Ftransdim
| | | FDIALKN

| | | L—DpIALAN

| | L=vol
| | “—CIRLTH

| L—intgd
| F-SFsTom

| L—SFTHI

Code

L—mot
—basmot
F—encom
| | fpower

| || F=powsingl
| | | | “—msT3/SL

| | | Fpowdoubl

—MSTL/DL

L-MSTLj10DL

| [ | “=powrep

external geometric dimensions
longitudinal body dimensions
Variable: body height

Variable: length of leg

transverse body dimensions
Variable: diameter of the left knee

Variable: diameter of the left ankle joint

circumference of the legs
Variable: circumference of the left thigh

internal geometric dimensions
Variable: stomach skin fold

Variable: skin fold of the left thigh

MOTOR  SKILLS: and

variables*

Names of nodes

MOTOR SKILLS

basic motor skills

energy component of movement
basic power

takeoff power - single leg
Variable: standing triple jump

takeoff power - double leg
Variable: standing long jump

Variable: ten consecutive double leg jumps

repetitive power

cm

cm

cm

cm

cm

Unit

cm

cm

22
13
8,5

4.5

1.5

Weight
(%)

65
35.5
29
17

4.5

3.5

60:5, 76:4,
84:3, 90:2,
100:1,110:0
140:0, 145:1,
148:2, 154:3,
160:4, 164:5,
174:4, 178:3,
180:2, 182:1,
188:0

82:0, 86:1,
88,5:2, 90:3,
92:4, 96:5,
100:4, 102:3,
104:2, 106:1,
110:0

6,8:0, 7:0,
7,8:1, 8,6:2,
9,4:3, 10,2:4,
11:5,11,2:5
4:0, 5,2:1, 6:2,
7:3, 8:4, 9,1:5,
9,3:5

42:0, 440,
46:1, 48:2,
50:3, 52:4,
55:5, 58:4,
61:3, 64:2,
66:1, 68:0
3,6:5, 7:4, 11:3,
15:2, 20:1,
36:0,40:0

4:5, 8:4, 12:3,
15:2, 20:1,
28:0,30:0
MOTOR
SKILLS:
Normalisers of
variables
450:0, 500:1,
600:2, 640:3,
700:4, 750:5,
800:5

150:0, 175:1,
190:2, 210:3,
235:4, 245:5,
250:5

15:0, 17:1,
19:2, 21:3,
23:4,26:5,27:5
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L_MBAHUGR

| | Lspeed
I—spmaxmexc
| | | Lmsz0

| | |—spmax

| | | L—mszoL

| | L—spend
| | L-MR300

| L-infcom

| L—regsynant
|  |—balance

| | —MBTR

|  L—MFLEXFW

L—specmot

F—encom

i power

F—powelast
| | | “—mjoB30s

| | L—powstat
| | “—MDHPOS

| L—speed
L—spaltmovleg

| —MTAPRL
| L-mrAPLL

L—infcom
L—coord
F—complmot
| L-mASsCcDESC

Variable: bent with an

undergrip

arm hangs

Speed
speed of the maximum muscle excitation
Variable: 20-metre sprint - crouch start

maximum speed
Variable: 20-m sprint - running already
before the start

speed endurance
Variable: 300-metre run

Information component of movement
regulation of synergists and antagonists
Balance
Variable:
bench

balance transverselyon a T-

Variable: balance longitudinally on a T-
bench

Flexibility
Variable: forward bend on the bench

special motor skills

energy component of movement

special power

elastic power

Variable: jumps over the bench for 30
seconds

static power
Variable: Egg (downhill) position

Speed

speed of performing alternating movements
with legs

Variable: right leg tapping

Variable: left leg tapping

Information component of movement
special coordination

speed of performing complex motor tasks
Variable: ascending and descending

rep

sec

sec

sec

sec

sec

cm

rep

sec

rep

rep

sec

3.5

12
4,5
4.5

IS

3.5
3.5

6.5
6.5

2.5
2.5

29.5
16.5
9.5

4.5
4.5

N

3.5

3.5

13
13

0:0, 0:0, 5:2,5,
8:3, 0:0, 1:1,
3:2, 14:4, 19:5,
20:5

2,8:5, 3,2:4,
3,7:3, 4,1:2,
4,4:1, 4,6:0
2,4:5, 2,6:4,
2,85:3, 3,1:2,
3,3:0

40:5, 45:4,
49:3, 53:2,
60:1, 70:0
0,5:0, 1:1,
1,5:2, 3:3,
4,5:4,8:5,11:5
0,6:0, 1:1, 2:2,
3:3, 5:4, 8,5:5,
9:5

0:0, 40:1, 45:2,
50:3, 60:4,
70:5, 0:0, 0:0
0:0, 25:0, 30:0,
35,8:1, 41,6:2,
51:3, 54:4,
58:5, 62:5

0:0, 0:0, 30:1,
80:2, 130:3,
170:4, 210:5,
240:5

14:0, 16:0,
18,2:1, 20,4:2,
22,6:3, 25:4,
27:5,28:5
16:0, 18:0,
19,6:1, 21,2:2,
22,8:3, 24,44,
26:5,27:5
10:5, 12:5,
13,5:4, 16:3,
17:2,18:1, 20:0
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I—agil Agility -- 5
| L_MSKI9 Variable: figures 8 around 9 clubs sec 5 28:5, 29,5:5,
30,5:4, 33:3,
35:2,37:1, 38:0
I—reorg ability of reorganization of motor stereotypes - 4
L—mST]BW Variable: standing long jump backwards cm 4 50:0, 75:1,
90:2, 120:3,
150:4, 165:5,
180:5

Legend: Code - the codes of individual nodes and variables (*detailed description of variables; LeSnik &
Zvan,1998; Zvan & Le$nik, 2000).

Names of nodes and variables*- names of nodes and variables (morphology and motor skills space)

Unit: - the units of measurement of variables

kg - kilograms

rep - number of repetitions

sec  -seconds
m - metres
cm - centimetres

mm - millimetres

Weight (%)- % of value from the final mark (100 %)

Normalisers and linearity of variables - values of numerical limits for determination of descriptive marks
of morphology and motor skills variables

normal text - hierarchically arranged nodes of expert model

bold text - hierarchically arranged individual (measured) variables of expert model (description of
individual tests in LeSnik, 1996)

Procedure and data analysis of the study Criterion variable (competitive successfulness)

The criterion variable is represented by a sum of points scored in competitions within the
Argeta Cup in the 2007/08 season (Table 2). We tried to increase the objectivity of the results
by determining the criterion variable (actual competitive successfulness) on the basis of the
system of points of the Ski Association of Slovenia for the 2007/08 season (Ski Assoociation of
Slovenia, 2009). The total number of points scored in three best placings in the giant slalom,
two best placings in the slalom and the points scored by the best placing in the super giant
slalom was calculated for each competitor. On the basis of the obtained values, the competitors
were ranked from the best to the worst.

Expert system method

When seeking answers to the research questions, two methods were used. The first one is the
expert system method which belongs to the methods of artificial intelligence. The expert model
is composed of hierarchically arranged dimensions of the specification equation which have the
characters of multi-dimensionality. This means that at individual levels and at the end also at
the highest level the characteristics of all the other (hierarchically lower) variables as well as
the lowest possible share of mistake are encompassed. Individual variables were joined in a
hierarchical tree, where the potential successfulness of an individual within the group of test
subjects was calculated on the basis of a criterion function (normalizers) and weights (Table 1).

The calculation of descriptive marks at various levels of successfulness are important
for two reasons: a) besides the mark at the highest level, we can also get the marks at all lower
levels (the assessments of the node of a model and the assessments of individual variables) for
an individual and b) regarding the distribution of the calculated marks at the highest level, it is
possible to establish the quality of the entire group of test subjects. Taking the obtained results
of the entire group into account, the coach can establish whether the group he/she leads
consists of competitors with better or worse marks.

Relationship of the connection between the results of the expert model and criterion vari-
able

The second part of research dealt with the calculation of the basic statistical parameters and the
calculation of Pearson’s correlation coefficient between the calculated marks (obtained by
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means of the expert system method) and competitive successfulness (results obtained by the
final calculation of all the Argeta Cup competitions). By calculating the correlation, we tried to
answer the dilemma whether those competitors who had better motor abilities or who were
morphologically more suitable achieved better or worse results in the Argeta Cup in the
2007/08 season.

Results

Table 2: The classification of the measured sample on the basis of the calculation of the
points scored in the Argeta Cup competitions (criterion variable) and the calculation of the
marks of the measured sample at the highest level according to the expert system method:

Rank Competitor Competitive expert system mark descriptive mark
successfulness

1. E 855 3.84 very good

2. C 806 4.15 excellent

3. AD 771 3.77 very good

4. AA 726 3.33 good

5. 0 674 3.15 good

6. Vv 599 3.43 good

7. S 500 3.35 good

8. Z 495 3.54 very good

9. F 454 4.02 excellent

10. N 431 3.76 very good

11. AB 392 2.61 suitable

12. M 366 3.45 good

13. L 308 3.8 very good

14. | 286 3.22 good

15. AC 282 3.88 very good

16. K 236 3.23 good

17. D 231 3.7 very good

18. B 182 2.93 suitable

19. ] 181 3.46 good

20. H 173 3.23 good

21. AE 143 3.65 very good

22. AG 143 2.62 suitable

23. AH 138 3.35 good

24. A 127 3.47 good

25. AF 83 341 good

26. R 81 3.09 good

27. P 42 2.34 satisfactory

28. G 41 3.78 very good

29. §) 17 1.64 satisfactory

30. Al 16 2.8 suitable

31. T 3 3.26 good

The values of final marks based on the expert system method (Table 2) are in
accordance with the quality of the selected sample. This sample consists of competitors who
differ to a great extent in marks at the highest level as well as in marks at hierarchically lower
levels. This is also proved by the range of the calculated marks from the lowest 1.64
(satisfactory) to the highest 4.15 (excellent). The normal distribution of the results obtained is
confirmed by the calculated value of the coefficient of the normality of distribution according to
the K-S test (r = 0.884).

The presented final order of the potential successfulness of the sample of test subjects
(Table 2) shows that the competitors with the mark ‘good’ are most numerous (14 test
subjects). At the highest level of the tree of successfulness, the ‘very good’ mark was achieved by
9 test subjects, 4 test subjects were marked ‘suitable’, 2 competitors obtained the ‘excellent’
mark and 2 ‘satisfactory’ mark.
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An example of the interpretation of the results of expert system method for individual
competitor

Table 3: Presentation of the results and calculated marks of an individual competitor
according to the expert system method

Competitor E

Official code Result f(x) Mark
mark 3.84 very good
Fmorf 4.28 excellent
| I—intgd 444 excellent
| | “BW 68.9  4.44 excellent
kg
| I—exgd 4.37 excellent
| | Hongdim 4.64 excellent
| | | FBH 168.9 4.51 excellent
cm
| | | “LENLEG 96.5  4.88 excellent
cm
| | Ftransdim 3.55 very good
| | | FDIALKN 9.8 3.50 verygood
cm
| | | L—DIALAN 7.6 3.60 verygood
cm
| | L—vol 4.83 excellent
| | “—CIRLTH 54.5  4.83 excellent
cm
| L—intgd 3.05 good
| —sFsTom 13.6  2.35 satisfactory
mm
L_SFTHI 9mm 3.75 verygood
L—mot 3.61 very good
basmot 3.56 very good
encom 3.61 very good
I—power 3.38 good
powsmgl 2.70 suitable
| | | | L—MST3JSL 628  2.70 suitable
cm
| | | Fpowdoubl 3.44 good
| | | | —MsTLDL 219  3.36 good
cm
| | 2204 3.52 verygood
L—MsTLJ10DL m
| | | L—powrep 4.00 excellent
| | | “—MBAHUGR 14 4.00 excellent
rep
| | Lspeed 3.93 very good
| | F—spmaxmexc 3.56 very good
| | | L—ms20 342  3.56 verygood
sec
| | I—Spmax 4.45 excellent
| | | L_mszoL 2.51 4.45 excellent
sec
| | L—spend 3.80 very good
| | L—MR300 458  3.80 verygood
L—infcom 3.34 good
| L—regsynant 3.34 good
balance 3.24 good
| | —MBTR 571 4.35 excellent
sec
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| | LmBLO 213 213 satisfactory

sec
| Lflex 3.50 very good
| L_MFLEXFW 55cm  3.50 verygood
I—specmot 3.67 very good
—encom 436 excellent
Fpower 4.87 excellent
| Fpowelast 4.75 excellent
| | .—mjoB30s 57 4.75 excellent
powstat 5.00 excellent
| L-MDHPOS 210  5.00 excellent
sec
L—speed 3.67 very good
L—spaltmovleg 3.67 very good
—MTAPRL 24 3.67 verygood
rep
| L-mrtAPLL 24 3.67 very good
rep
L—infcom 3.75 very good
L—coord 2.80 suitable
F—complmot 2.10 suitable
| L-MASCDESC 16.9 2.10 satisfactory
sec
I—agil 2.30 satisfactory
| L—msKki9 344  2.30 satisfactory
sec
L—reorg 4.13 satisfactory
L—mST]BW 152 4.13 excellent
cm

Legend: Italic bold text/large caps - variables of model; small caps - individual nodes of expert model
kg - kilograms

rep - number of repetitions

sec - seconds

m - metres

cm - centimetres

mm - millimetres

According to the calculation of points, competitor E gathered the maximum number of
points (total 855) in the previous season. At the highest level of the model of potential
successfulness (Table 3), he was marked ‘very good’ (mark = 3.84) according to the expert
system method, which places him at the fourth place within the tested sample. He obtained the
‘excellent’ or ‘very good’ mark in both main subsystems of the dimensions measured (morf =
4.28, mot = 3.61). According to the marks of the anthropometric and morphological measures,
this competitor could suit the desired type of skier. The excellent assessment of body weight
most certainly contributes to this fact (BW = 4.44) because the possibility to master the weight
of one’s own body in time and space is conditioned to a great extent by body weight. The
longitudinal dimensions of this competitor are also marked ‘excellent’ (BH = 4.51; LENLEG =
4.88), the same holds true of the thigh circumference (CIRLTH = 4.83). This exerts an important
influence on the ‘excellent’ mark of the space of external geometric dimensions (exgd = 4.37).
Within the “exgd” code, his marks for the transverse dimensions of the lower extremities were
very good (DIALKN = 3.50; DIALAN = 3.60); they are linked with the ability of the skeleton to
endure great forces formed during skiing. The space of internal geometric characteristics is
marked ‘good’ (intgd = 3.05). A slightly lower mark is due to a slightly lower mark of the
quantity of the subcutaneous stomach fat (SFSTOM = 2.35), whereas the measurement of the
skin fold of the thigh was marked with ‘very good’ (SFTHI = 3.75). The mark of the skin fold of
the thigh can be encouraging with regards to the assessments of the ratio of the muscle fibres to
the thickness of the fatty tissue on the thigh.
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Within the framework of the space of motor dimensions, basic as well as special motor
functions of competitor E were marked ‘very good’ (basmot = 3.56; specmot = 3.67). The
analysis of the marks of the space of basic motor functions shows that within the space of the
energy component of movement which is marked ‘very good’, certain forms of repetitive and
takeoff power (MBAHUGR = 4.00; MSTLJ10DL = 3.52), speed (MS20L = 4.45; MS20 = 3.56) and
speed endurance (MR300 = 3.80) of the test subject are excellent or very good. Within the
category of the takeoff power, the test subject achieved the mark ‘very good’ in the test double
leg takeoff power (MSTLJDL = 3.36) and a worse mark (‘suitable’) in the test single leg takeoff
power (MST3JSL = 2.70).

The information component of movement within the space of basic motor dimensions
represents a secondary motor ability and is indicative of the regulation of the functioning of
synergists and antagonists. It is in a close connection with the functioning of the centres in the
central nervous system, whose functions are the formation, performance and control of motor
actions (Enoka, R. M,,1994).

In competitor E, the information component of movement within the space of basic
motor dimensions was marked ‘good’ (infcom = 3.34). Interesting results in tests testing the
ability of keeping the balance position indicate primarily great differences regarding the
balance position in the sagittal and frontal planes of the test subjects. The marks of the tests
show that the test subject is capable of an excellent control of the oscillation of the centre of
gravity in the left and right directions (MBTR = 4.35), whereas in the second balance test, the
test subject achieved only a satisfactory result (MBLO = 2.13). In Alpine skiing, the flexibility
enables the competitor the quality stretching of the muscles prior to and after a particular load.
During skiing, the quality flexibility reduces the possibility of injuries when it comes to different
(unexpected) reactions. On the basis of the linear flexibility test, the competitor’s mark is ‘very
good’ (MFLEXFW = 3.50).

In the space of special motor variables which arise from the structure of movement in
skiing, competitor E obtained the ‘very good’ mark (specmot = 3.67). The excellent mark for
energy component of movement (encom = 4.36) and the mark for the dimensions of the
information component of movement (infcom = 3.75) contributed to this mark.

The energy component of movement within the special motor dimensions is composed
of the dimensions of takeoff and static strengths, in which the test subject was marked
‘excellent’ (power = 4.87), and dimensions of the speed of alternating movements, in which the
test subject was marked ‘very good’ (spaltmovleg = 3.67). Excellent marks for the repetitive
strength of the legs (MJOB30S = 4.75) and static strength of the legs (MDHPOS = 5.0) show a
good development of abilities which play an important part in the successfulness model. If the
structure of movement in the slalom and to a certain level also in the giant slalom course
settings is based primarily on successive cycles of eccentric and concentric muscular
contractions of the legs, the ability of enduring in a low (static) skiing position is of great
importance in fast disciplines.

The speed of coordinated execution of alternating movements with the leg (spaltmovleg
= 3.67) is defined with variables of plate tapping with the right leg (MTAPRL = 3.67) and plate
tapping with the left leg (MTAPLL = 3.67). The tests can be treated as an imitation of a series of
fast movements with legs in the left and right directions in very frequent and arhythmic slalom
course settings.

Under mechanism for the regulation of movement (infcom), we classified the area of
coordination (coord) within the framework of special motor abilities. The ability of carrying out
elements in Alpine skiing that are demanding from the point of view of coordination is not
important only because of an easier teaching of skiing elements. The ability of executing
complex motor tasks is an essential dimension that provides the competitors with a feeling that
enables an effective skiing technique along the set course.

Within the independent node of coordination (coord), we have focussed on factors that
play an important role in Alpine skiing. The first node represents the speed of performing
complex motor tasks (complmot = 2.10). The setting of the gates on the course as well as the
variable ascending and descending represents an obstacle that has been determined in advance
and that the test subjects must overcome with precisely prescribed movements as quickly as
possible. At the same time, the test shows the ability of a quick solution to motor problems; this

150|Page



ability represents an upgrade of motor stereotypes in competitive Alpine skiing. Competitor E
has achieved a worse mark in this ability (MASCDESC = 2.10).

The second node of coordination is represented by a variable which helps us to establish
a fast change in the direction of movement. The correct performance of the test is based on how
the test subject moves and on the length of the path but it is, however, not important which path
leading to the finish the test subject chooses. Since this is a markedly skiing test, the time of the
performance of the test depends on the distance of the line of movement around and past the
set clubs. Precision and punctuality are of great importance and are determined by means of
various course settings in the training process. The ability of competitor E is at a lower level
also in this task (MSKI9 = 2.30).

The third node of coordination within the framework of special motor abilities is
represented by the ability of reorganization of motor stereotypes (reorg). The test standing long
jump backwards is an indicator of the ability to use automated motor information and an
indicator of its yield when learning and carrying out new motor tasks (motor transfer). The test
subject was marked ‘excellent’ in the variable standing long jump backwards (MST]BW = 4.13).

In Alpine skiing, the quality of this ability is useful in testing and in the selection of the
skis for the competitive skiing season as well as when adapting topical knowledge and
techniques to new trends which are a key to achieving better or even the best results in
competitions (Zvan & Le$nik, 2000).

On the basis of information obtained by the coach about each individual competitor in
the training process, the coach can numerically and descriptively assess the competitor’s state
of motor abilities and morphological characteristics with the help of expert modelling. The data
processing with the SMMS program also makes various presentations of results (profiles,
graphs, histograms, etc.) possible; these presentations enable the coach to quickly understand
the state of each individual. Taking the individual’s advantages and disadvantages into account,
the coach can make more detailed plans concerning the quantity as well as the contents of
training in future.

Relationship between the assumed assessments of potential successfulness (expert
system) and the actual competitive successfulness

On the basis of the calculation of Pearson’s correlation coefficient between the marks obtained
by the expert system method and the actual successfulness (points scored in the Argeta Cup
competitions), we established a statistically significant level of correlation (r=0.47). The
calculation of the level of connection between the assumed assessment of the competitive
successfulness (expert system) and the actual successfulness (points) is a relevant indicator of
the validity and quality of the reduced model of potential successfulness.

The value of Spearman,s correlation coefficient of the connections between the assumed
assessments of successfulness based on the expert system method and competitive
successfulness of older boys in Alpine skiing is statistically significant and amounts to (r=0.47).
The value of the obtained coefficient is statistically significant at the level of 1 % risk, which
proves not only the quality of the chosen sample of variables of morphology and motor
functions but also the suitability of the configuration of the developed potential model of
successfulness for the treated sample of test subjects.

Disscusion

Chart 1: Presentation of the dispersion of results gained by the expert system method
and the results of the criterion variable (points scored in the Argeta Cup competitions):
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CONNECTION BETWEEN THE ASSUMED ASSESSMENT OF SUCCESSFULNESS ON THE BASIS OF EXPERT MODELLING
AND THE ACTUAL COMPETITIVE SUCCESSFULNESS
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The presentation of the dispersion of results gained (Graph 1) shows that the quality of
the sample measured differs greatly. The straight line which represents the direction of the
connection between the marks obtained and the points scored in the competitions is directed
upwards. A slightly greater concentration of test subjects is noticeable in the area of relatively
high assessments of the state of motor and morphological dimensions (calculation based on the
expert system method), but it does not exceed 500 points calculated with the help of the
criterion value (competitive successfulness). This information reveals that the competitors
comprising the sample measured have a good potential basis for achieving top results; at the
same time, it is necessary for them to make progress in other dimensions which are, besides
morphology and motor functions, essential for achieving good results in competitions. In the
past, expert modelling was used to establish not only the motor and morphological but also the
psychological status of young competitors. In younger categories of competitors, the
psychological model did not show statistically significant influence on the competitive
successfulness. The reasons for that can be due to the fact that the 13 and 14 year old children
are immature personalities, therefore they are unable to appropriately answer the
questionnaires concerning the personality characteristics and motivation (LeSnik, 1996).
Besides psychological and other aspects of treating young competitors (social, medical status,
etc.), the quality and quantity of work on snow is another important factor in the training
process itself.

Conclusion

In modern times, the possibilities of achieving top results can be increased only by expert and
scientifically supported work of coaches and others who take part in the training process. In
planning and conducting the training process, it is important to take account of the greatest
possible number of those dimensions which exert a decisive influence on the competitive
success (Le Master, 2007; Neumayr, Hoertnagl,, Pfister, Koller, Eibl, & Raas, 2003; Ulaga, 2001).
The component part of the planning and conducting the training process is the use of
methods and means for the monitoring of factors that exert the greatest influence on success.
Therefore the choice of a suitable and effective battery of variables with the help of which we
establish the progress of competitors is of great importance. On the one hand, it represents an
important basic starting point for the planning and conducting of the training process and on
the other hand, it represents the basic monitoring and control of the psychophysical fitness of
sportsmen. In top sport, the results achieved in competitions are a reflection of how well the
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competitors are prepared and at the same time, the competitions represent a criterion of
quality of the entire training process.

In Slovenia, there is an increasing number of coaches who make use of the SMMS
program in planning and conducting training. On the basis of the results of studies that have
been obtained in the period of more than twenty years, the coach can (with greater certainty)
include those contents in the training process with the help of which an individual will make
progress in worse assessed dimensions and will consequently have a greater chance to achieve
better results in competitions.

The evaluation of the psychomotor status is one of the most important components of
the training process (Reid, Johnson, Kipp, Albert, & White, 1996). On the basis of the results and
the obtained marks, the coach exerts an effective influence with the help of training on the
development of those abilities in which the competitor is still able to make progress.

With the help of expert modelling we have confirmed that the coaches’ work concerning
the motor preparation of competitors is well planned. The calculation of the correlation
between the potential and competitive successfulness has confirmed the quality of the choice of
predictors which form the current model of potential successfulness. Despite that the obtained
curve of the connection between the calculated marks of the expert model and criterion variable
leads to the conclusion that besides the morphological and motor status, competitors possess
quite a few potentials that are not exploited sufficiently (psychology, technique, tactics, etc.).

The results achieved in the most important international competitions for children
(Troffeo Toppolinno, Loka Cup, etc.) already confirm the correct orientation of the coaches’
work. We will try to make use of this in the future. Our task is to help the greatest possible
number of young potentials in order to direct them to become champions in senior
competitions.
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ANAEROBIC POWER IN MALE SUBJECTS OF DIFFERENT
CHRONOLOGICAL AND BIOLOGICAL AGE

Milovan Bratié, Mirsad Nurkié¢, Aleksandar Ignjatovié, Nemanja Stankovi¢ & Dragan
Radovanovi¢

Abstract

The aim of the present study was to determine and compare the anaerobic power parameters
(mean and peak power) in the subjects of different chronological and biological age. The first
group of subjects (boys, n=30) was composed of preadolescent boys at the chronological age of
11.2+0.4 years, Tanner's pre-pubertal stage 1. The second group of subjects (men, n=30) was
composed of male adults at the chronological age of 20.1+0.5 years. The investigation protocol
included anthropometric measurements and two series of Wingate anaerobic test. The mean
and peak power output values developed during the Wingate anaerobic test is lower in boys
than in men even when it is expressed by total (absolute), body mass or fat free mass unit. The
results of our and similar investigations undoubtedly point out that in comparison to adult
males, preadolescent boys appear to be limited in their ability to perform short-term anaerobic
exercise. Research is still needed on the specific developmental stage at which an individual
acquires the adult characteristics for anaerobic exercise.

Introduction

Anaerobic energy sources provide a large amount of energy in a short period of time, allow
short-term intensive physical activity and are basis of muscular strength and speed. Muscle
mass is evenly increased in parallel with the increasing body weight from the birth to the
adolescence. Considering the boys, the most muscle growth is achieved at puberty along with
rapidly increasing production of testosterone. The girls, during puberty lack the pronounced
increase in muscle mass. Increasing of the muscle mass in boys and girls is primarily the result
of hypertrophy of muscle fibres. In females, the maximum muscle mass is reached between 16
and 20 years and males between 18 and 25 years, provided that it is possible to further develop
the appropriate training and adequate nutrition (Rowland, 1996). According to the results of
some previous studies in preadolescent children have the same or a lower ability to increase the
relative power (expressed in percent improvement), but still lower absolute possibility of
increasing force (pronounced improvement of the measuring unit) compared to adolescents
and young adults.

One of the reasons for a relative small number of investigations of anaerobic capacity
and muscle strength and power in children is the non-existence of the optimal test. Many tests
have been devised to assess anaerobic power and endurance for the evaluation of anaerobic
fitness levels and to examine anaerobic training effects. Tests have measured both physiological
and performance variables. Physiological parameters examined have included oxygen debt, and
post exercise blood and muscle lactate levels. However, the tests are invasive and require
sophisticated equipment so they are expensive and mainly inconvenient for use in children. On
the other hand, performance tests are non-invasive, simple and inexpensive, but of lower
validity i.e. they cannot display the maximum anaerobic ability of the subject. Earlier studies of
muscle strength with measurements of strength in hand grip, knee flexion and back extension
demonstrated low correlation coefficient of strength in other muscle group. For example, hand
grip strength is correlated to the strength in the other muscle groups with a low correlation
coefficient of 0.25-0.51 (Armstrong, Welsman, Williams, & Kirby, 2000). After that, investigators
have used short term cycle tests with various protocols, and insufficiently investigated
sensibility and validity for anaerobic capacity (Williams, 1997). Over the last two decades, most
laboratories for functional diagnostics have used the Wingate anaerobic sprint test in the
investigation of anaerobic capacity. This standardized test presupposes the 30-s all-out maximal
effort on a cycle ergometer (Bar-Or, 1994). The way of loading the subjects is in a direct
dependence of the manufacturer i.e. the type of cycle ergometer used, but there are
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standardized and precise testing protocols for all types. During the Wingate anaerobic test, the
recording of the two parameters is compulsory (mean and peak power) whereas the other
values can be derived from the basic (fatigue index, speed of achieving peak power values, etc.).
Mean power output is the average power output for the entire 30-s test. Peak power output is
the highest power output during any 5-s interval during the test. The sensibility and validity of
the test have been confirmed by several direct studies (Beneke, Pollmann, Bleifi, Leithauser, &
Hustler, 2002), and the Wingate test is currently considered the best performance test for
determining anaerobic capacity and it is widely used for investigating athletes, children and
even children with certain neuromuscular diseases.

The aim of the present study was to determine and compare the anaerobic capacity
parameters (mean and peak power) in the subjects of different chronological and biological age.

Methods

Sample

The first group of subjects (boys, n=30) was composed of preadolescent boys at the
chronological age of 11.2+0.4 years. All subjects were pupils attending the city elementary
schools who were not engaged in any kind of organized physical activity at least six months
prior to the investigation. All children volunteered to participate in the study. Before the
beginning of the study, the informed consent of both the children and their parents were
obtained. The same trained research team made all measures and assessments throughout the
duration of the study. The age was computed from date of birth and date of examination. Sexual
maturation was classified according to Tanner's indexes of pubic hair (Tanner, 1962). All
subjects in this group were at Tanner's pre-pubertal stage 1. A total of 30 subjects in this group
underwent a protocol of investigation.

The second group (men, n=30) of subjects was composed of male adults at the
chronological age of 20.1+0.5 years. None of the subjects in this group was engaged in organized
physical activity at least six months prior to the investigation. A total of 30 subjects in this group
underwent a protocol of investigation. The subjects were introduced to the protocol of
investigation, and before the beginning of the investigation, they gave written informed consent,
confirming voluntary participation.

The examinees were admitted for laboratory examination at 11 a.m. after at least 8
hours of an overnight rest, and a light breakfast at least 2 hours before the laboratory
examination. The examination was performed in a well-ventilated laboratory, under thermo-
neutral conditions at 22-23 degrees C, and 55-60% relative air humidity. During the
examination, the subjects were using the sports equipment.

Variables

The investigation protocol included anthropometric measurements and Wingate anaerobic test.
Anthropometric equipment was calibrated according to the manufacturer's instructions. Stature
was measured by using a stadiometer (GPM, Swiss) to the nearest 0,1 cm. Body weight was
determined using electronic balance scale (Tefal, M6010, France) to nearest 0,1 kg. Fat mass
(FM) and fat free mass (FFM) were determined by bioelectrical impedance analysis-BIA (US
National Institute of Health Technology, 1996) using an Omron (Japan) device according to
standardized procedure for the type of device used (Chumlea et al., 2002). The Wingate test was
conducted on a cycle ergometer interfaced with computer. Data registration was performed
using the computer program specially designed according to standards of the author's test
(Inbar, Bar-Or, & Skinner, 1996) and announced technical description of the system for
computer data registration (Inesta, [zquierdo, & Angeles Sarti, 1995). The rest of the Wingate
standardization elements were applied following the author's recommendation. The results
obtained during the test were automatically recorded and computed. The investigated
parameters of anaerobic capacity were expressed both in absolute (W), and in two relative
values: in relation to body weight (W-kg1) and fat free mass (W-kg'FFM). The examinees
performed Wingate anaerobic test in two series, which were separated by a 45 min break. The
protocol of investigation was the same for all participants, and the same ergometer was used for
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all tests throughout the study. All investigated subjects underwent the Wingate test for the first
time. Results included the series that revealed parameters with better values of peak power
(PP) and mean power (MP).

Data analysis

Statistical processing of anthropometric values was evaluated by Student's t-test. The
evaluation of differences in estimating fat mass percentage, fat free mass and the values of the
peak and mean power between groups was performed by Mann-Whitney U - Wilcoxon Rank
Sum W test.

Results

All results are presented in Table 1 and Table 2. The data are expressed as means+SD.

Table 1: Anthropological variables in subjects under investigation

Boys (n=30) Men (n=30) P value
Age (years) 11.2+0.4 20.1+0.5 <0.01
Body height (cm) 148.46+5.24 178.22+7.04 <0.01
Body weight (kg) 41.83+6.12 74.06+7.98 <0.01
Fat mass (%) 19.06+5.89 14.8+4.56 <0.05
Fat free mass (kg) 33.86+5.11 63.1+7.37 <0.01

Table 2: Absolute and relative values of peak and mean power in subjects under

investigation
Boys (n=30) Men (n=30) P value
Peak power (W) 339.26+89.25 753.74+111.26 <0.01
Mean power (W) 293.12+76.13 641.88+94.72 <0.01
Peak power (W-kg1) 8.11+1.22 10.18+2.84 <0.05
Mean power (W-kg1) 7.01+1.08 8.66+1.53 <0.05
Peak power (W-kg1FFM) 10.02+1.14 11.95+1.98 <0.05
Mean power (W-kg1FFM) 8.66+1.43 10.17+1.61 <0.05

Figure 1: Ab

lute values of peak power in subjects under investigation

Values are means; * significant difference (p < 0.01).

The results obtained show that anaerobic mean and pea