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It is not possible to create modern municipal sport infrastructure unless the newest scientifi c fi ndings are used. Ki-
nanthropology and other closely related scientifi c disciplines (mostly biomedicine, sociology, economy and urbanism) 
off er an important insight into the problem. Next to the above mentioned the proposed theoretical basis of municipal 
sport infrastructure conceptual planning is also based on the fi ndings published in the “Sport and sport education 
development conception” documents for selected regions and towns within the Czech Republic, on various confer-
ence papers and on other countries’ case studies. The method proposed in this article represents a new perspective 
of the demand oriented sport infrastructure planning, diff ering from the traditionally recommended way of sport 
infrastructure planning on the basis of urbanistic norms. 

Keywords: Conception, municipal conception, sport infrastructure, grant policy, communal recreation.

INTRODUCTION

Sport infrastructure and other kinds of municipal 
leisure infrastructure represent one of the basic condi-
tions to be met in order to let the local residents satisfy 
their collective and individual needs related to sport and 
exercising (Hodaň, 1997; Dohnal, Hobza et al., 2007). 
During the last twenty years, developed west European 
countries have been systematically developing their 
sport infrastructure, being aware of the great impact it 
has on the life of the community, of the very complex 
set of functions it fulfi lls (Felderer et al., 2006; Weber 
et al., 1995; Howard & Crompton, 2004 and other), 
of its role as a health infl uencing factor (Nearly, 2002; 
Oja, 2004; Pate et al., 1995; Philips et al., 1996) and a 
factor determining the degree of citizens’ contentment 
and their other needs. In developed countries, the basic 
sport infrastructure has been built according to stand-
ards and norms diff erent for each country. Despite the 
diff erent norms the countries are now facing an identi-
cal set of issues – full use is not made of sport facilities 
because of the recent shift in customer demand, driven 
by newly emerging sports. From the economic point 
of view, this has a common impact – unpleasant reper-
cussions on municipal budgets – loss generated by the 
unused facilities have to be covered. 

Western countries have lately been developing new 
development conceptions to be able to respond to citi-
zens’ needs while using the already existing facilities. 
Urbanistic norms still being used, the core main tool 
governing the leisure infrastructure development are 
now extensively elaborated capacity calculations. 

The article talks about ways to use, to its full extent, 
the municipality’s potential to provide for sport (and 
other leisure) infrastructure. 

METHODOLOGY 

Municipal sport infrastructure conception planning 
is based on analyses of the current development of mu-
nicipal politicies, on an analysis of the Czech Republic’s 
legislation and its budget, on the ongoing expert and sci-
entifi c discussion on the non profi t sector grant policy 
and on expert discussions on urbanistic norms related 
to municipal social infrastructure. 

The issue being mostly an economic and concep-
tual one, we used mostly qualitative research methods. 
Analysis and synthesis of primary data, gathered in the 
researched municipalities (regions, towns and villages) 
helped us to model optimal variants of sport infrastruc-
ture development. We then compared our model with 
the German one (used in eastern Europe) and drew up 
a theoretical basis of a municipal sport infrastructure 
conception. The fi nal capacity calculations were based 
on demand oriented calculations by the Bundesinstitut 
für Sportwissenschaft (Federal Sport Science Institute, 
BISp) (BISp, 2000).

Diff erences in the way diff erent municipalities (regions, 
towns and villages) conceive the support granted to sport 
infrastructure development

Regions, towns and villages base their development 
of sport activity conceptions on a very similar basis 



8 Acta Univ. Palacki. Olomuc., Gymn. 2008, vol. 38, no. 4

(Fig. 1). The ways they use to analyze and synthesize 
their knowledge however diff er, as do the forms of the 
fi nancing of leisure activities and the extent to which 
their conceptions are put into practice. 

Regional conceptions prefer to apply grant policy 
in order to fi nance the development in the following 
ways: 
–  promotion of non investment and investment activi-

ties allowing the development of the region owned 
infrastructure, 

–  grants awarded to non profi t non governmental sport 
organizations (NNOs),

–  grants awarded to other subjects operating in the 
fi eld of sport and sport education,

–  grants awarded to region organized events, marketing 
and human resources development. 

Towns and villages tend to develop their own munici-
pal sport infrastructure development projects, the main 
fi nancing tools being: 
– non investment support of the municipality owned 

facilities (fi nancing of operation costs),
–  conception of investment into municipality owned 

sport facilities.

Grant policy is used, by towns and villages, only as a 
additional tool to grant fi nancial support to NNOs and 
to various profi t oriented subjects, off ering them in this 
way to cooperate with the municipalities1 on the basis of 
“free” grant rules2 and so provide for the needed sport 
services. Towns and villages also cooperate with other 
subjects on the basis of the PPP projects (Public – Pri-
vate Partnership projects).

An important diff erence between the regional and 
municipal conceptions lies in the potential use of ca-
pacity and demand simulated calculations – towns and 
villages are most likely to use them, but they have not 
been applied in the Czech Republic yet. Until now, they 
have been usually replaced by architectural norms, the 
use of which, however, is limited. 

The following chapters (Relationship between the 
sport development conceptions documents with other 
conception documents; Regional grant policy fi gures/
grant policy proposals; Grant policy for towns and vil-
lages/grant policy proposals; Defi ning the needs of mu-
nicipal sport infrastructure via capacity calculations) 
will speak about the proposed theoretical foundations 

of the sport infrastructure conception development in 
regions, towns and villages and documentation backing 
them.

Relationship between the sport development conception

Documents with other conceptional documents
Sport development conceptions have, like any 

other ones, a systematic inner structure and are linked 
to a number of other conceptual materials related to 
sport, mainly to the following: 
–  European Union’s Conceptions (European Sports 

Charter, 2002; Sport and EU, 2004; White Book on 
Sport, 2007, etc.),

–  the Czech Republic’s conceptions worked out by va-
rious diff erent ministries (Act No. 115/2001, on the 
support granted to sport activities and the following 
resolutions),

–  conceptions worked out by the Ministry of Educati-
on, Youth and Sport’s expert committees (directives 
and methodical instructions),

–  conceptions worked out by local self governments,
–  other kinds of scientifi c papers and fi ndings (see 

bibliography).

Mainly the analytical part of the conception devel-
ops theoretical foundations, serving as a basis for fi nal 
project conclusions. Particular sport and sport educa-
tion trends are defi ned within the proposed grant policy 
and are linked to the basic orientations of the regional 
development programme and its individual parts (“Hu-
man resources”, “Tourism development”, and “Service 
development activation”). 

Simultaneously, a link is proposed to the approved 
territory planning documentation; investment plans 
and operations subsidies are dealt with according to the 
subsidiarity principle, i. e. within the region, town and 
village development areas, and for individual domains 
(culture, sport and leisure, education, health care, etc.) 
by an independent and target oriented grant policy. The 
grant policy is linked to current budgeting processes as 
well as to planned regional development. The complex 
and diverse character of the theoretical foundations un-
derlying the conception is shown on Fig. 1. 

The main chapters of the currently developed “Sport 
and sport education conceptions” are usually structured 
as follows3:

1  In this section, the term “municipal” refers here to towns and villages.
2  Only several towns and villages have been applying these “free” grant policies. Most of the municipalities restrict their grant policies 
to non profi t non governmental subjects (this meaning, however, a cutting down of the effi  ciency of the spent resources, free competition 
being limited).
3 As an example, we use the following regional projects: 

Dohnal, T., Hobza, V., Skoumal, J., Kotíková, H., Čihovský, J., & Vaďurová, R. (2006). Analýza současného stavu tělovýchovy a sportu 
v Moravskoslezském kraji. Moravian-silesian local government: A Moravian-silesian regional project (269 pages incl. annexes). 

Dohnal, T., Hobza, V., Skoumal, J., Kotíková, H., Čihovský, J., & Vaďurová, R. (2007). Analýza současného stavu tělovýchovy a sportu ve 
Středočeském kraji. Central Bohemian local government: A Central Bohemian regional project (240 pages incl. annexes). 
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I. Analytical Part 
1. Region defi ned. 
2. Conception documents outlined (sport in the 

EU, in the Czech Republic and on the given 
territory). Current local (mainly tourism) con-
ceptions analyzed. 

3. Inhabitants value orientations analyzed. 
4. The state and level of the given sport, sport edu-

cation and recreation analyzed. 
5. Sport, sport education and sport recreation of-

fers on the given territory analyzed. 

II. Structured overall SWOT analysis of the conditions 
necessary to introduce sport programmes within 
the region.

III.  Action plan aiming at sport, sport education and 
sport recreation development.

IV.  Grant policy, time schedule and fi nancial restric-
tions. 

Regional grant policy scheme: Grant policy proposal 
As we have already mentioned in the previous chap-

ters, the current regional subsidy policy applied to sport 
activities comprise grant as well as non grant support. 
The two diff er signifi cantly, not only they rely on dif-
ferent kinds of decision making processes (from which 
are derived the sums allocated to individual subjects) 
but also by the way that links them to sport and sport 
education conceptions. Meanwhile the grant policies 
take into consideration diff erent factors and are devel-
oped on an analytical basis (Fig. 2), the decision making 
on non grant policies is direct, carried out by regional 
representatives. In this group are mostly included deci-
sions on support granted to signifi cant sport clubs, large 
regional as well as international events, etc. 

The sport and sport education conceptions are re-
lated to a number of fi elds promoting physical activities 
development. They are not solely oriented to sport and 
sport organizations, neither do they concentrate solely 
on leisure time activities. We have already specifi ed that 

Fig. 1
Sport and the sport education conception in regions – theoretical foundations
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they comprise the development of diff erent kinds of ac-
tivities, listed below as priorities: 
–  creating sport and sport education infrastructure, 
–  sport and sport education products off er, 
–  a good quality of services being off ered in the fi eld 

of sport and sport education, 
–  human resources development in the fi eld of sport 

and sport education, 
–  marketing and marketing communication in the fi eld 

of sport and sport education, 
–  creating a sport and sport education management 

system. 

Regionally appointed committees recommend con-
crete priorities picked from the above mentioned list, 
taking into consideration sport and sport education de-
velopment orientation as well as fi nancial restrictions, 
e.g. the Infrastructure programme might be given prior-
ity over the Service quality programme, or vice versa. 
The grant attribution procedure on the regional level is 
fi nished by their communication and assessment and 
allocation of means and control. 

Grant policy scheme in towns and villages: Grant policy 
proposal 

On the local level (towns and villages), sport and 
sport education promotion follows principles similar to 

the ones used at the regional level. Diff erences among 
the regional and local approach can be summarized as 
follows: 
–  towns and villages, unlike regions, dispose of their 

own sport infrastructure, and are therefore more ori-
ented towards their own property, 

–  towns and villages dedicate, on average, two (or 
more) times more budget resources to sport and 
sport education than regions. Investment related 
budget repercussions evidently infl uence their future 
budgets, 

–  towns and villages vary to a very large extent in their 
plans related to sport and sport education (unlike 
the regions). They emphasize not only sport and 
sport education but also communal recreation, de-
velopment of sport activities organized by local clubs 
as well as leisure activities related tourism, 

–  support granted to local sport clubs may often be 
provided in a hidden way, e.g. by free or cheap leas-
ing of local sport facilities, 

–  towns and villages (unlike the regions) also take into 
consideration space organisation rules, as defi ned by 
urbanistic norms. On the other hand, they do not 
take into consideration capacity calculations, accord-
ing to which an expansion or reduction of current 
sport facilities capacity may be recommended. 
 

Fig. 2
Grant strategie – basic documentation, used analysis

Current

grant

 policy

Targeted regional grant policy: 

proposal

Legislation and 

leisure

A population’s preferences 

Trends in sport and 

sport education 

Regional features:

– demography

– geography

– passportization 

– development priorities

Grant policy principles/ 

subsidy grid 

Specific regional features 

Financial restrictions 

Recommendations, decision 

making and approval proceedings 

committees + other competent 

regional bodies. 

Target, priority and programme 

definition.

Final approval on the 

conception by representatives 
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Towns and villages also do prepare their sport de-
velopment conceptions but, unlike the regions, their 
conceptions often fall under other ones, for example 
under the communal recreation conception, leisure 
activities conceptions, tourism and sport development 
conceptions, etc. Most of the towns above 20 thousand 
inhabitants, however, do prepare independent sport and 
sport education conceptions. 

In the Czech Republic, three basic conception 
trends can be distinguished. According to these, sport 
and sport education shall be developed through: 
–  town and village owned facilities, 
–  direct grant and non grant support of sport and sport 

education, and 
–  a combination of the promotion of municipal owned 

sport infrastructure and grant and non grand sup-
port of sport and sport education.
 
The basic framework governing sport and sport edu-

cation development at the municipal level is given by 
the creation of sport and sport education development 
conceptions. These conceptions usually have the fol-
lowing structure: 
–  legislative and organisational conditions,
–  needs and demand analysis (for all population 

groups),
–  current off er of sport activities, sport education and 

leisure activities within the given territory analysis,
–  demand and offer assessment, comparison with 

other municipalities and norms,
–  capacity calculations,
–  SWOT analysis,
–  action and conception plan, 
–  specifying the development fi elds, 
–  developing municipality’s own assets for sport and 

sport education,
–  proposing fi nancial and realizational limits, grant 

policy. 

Municipalities more and more often prefer building 
their own sport infrastructure, including leisure facili-
ties, to using leased facilities. This is also why the grant 
policy becomes rather a complement to the overall sport 
and sport education conception. 

The basic scheme governing the grant policy in 
towns and villages does not, methodically, diff er from 
the regional schemes. However, it has some specifi c 
features – a municipality’s own facilities and tradition 
of concrete, local favourite, successful and traditional 
sports. Sport based recreation is usually provided for by 
local sport facilities owned by the municipality, perform-
ance oriented sport and recreational sport are organized 
mostly by clubs and associations which are supported 

by the municipality’s grant policy. Municipalities not 
owning any sport facilities usually work on the basis of 
a full grant system. 

Non grant policy (i.e. budget subsidies, provided 
without tender), is applied mainly to support perform-
ance oriented (professional) sport and will probably 
always be a part of political and interest related deci-
sions. 

Fig. 3 shows the way grant policy is created on the 
municipal level. It demonstrates clearly that grant proce-
dures do not concern the development of the municipal-
ity owned facilities. 

Urbanistic norms represent one of the tools helping 
to equip municipal areas, including the implementation 
of sport infrastructure. Nikodým (2001) partially updat-
ed the norms, which have, however, been going through 
more revision and consulting – another reform is being 
expected. TABLE 1 describes the situation.

TABLE 1
Norms concerning sport facilities (Nikodým, 2001)

Activity

Exercising 
surface

(m2/
inhabitants)

Usable 
surface

(m2/
inhabitants)

Inhabitants
(%)

Organized sport 
education 

1.99 2.88 6

School sport 
education 

1.79 2.22 19

Non organized 
sport education

1.31 2.14 75

Total 5.09 7.24 100

Defi ning needed municipal sport infrastructure through 
capacity calculations 

It is possible to defi ne the ideal recommended need 
level of sport and recreational facilities for the commu-
nity by comparing current citizens’ needs, local sport 
product off ers and urbanistic norms with capacity cal-
culations. The following case study illustrates the way 
capacity needs in the municipal sport equipment infra-
structure are calculated. This kind of calculation has 
not yet been applied in the Czech Republic, they are 
currently being tested – it is assumed that, as a result 
of a changing population’s demand and its orientation 
to new sports, signifi cant changes have been and will 
be happening in the way current sport infrastructure 
is used. A need has arisen and will continue arising to 
reconstruct the current infrastructure not only accord-
ing to the population’s demands, but also on the basis 
of healthy life style stimulation initiatives.
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According to the German example (see the case 
study), fi nancial support in the fi eld of sport infrastruc-
ture (sport grounds, sport halls, swimming pools), 
rendered by the municipalities, can be conceived of as 
support of infrastructure available to all citizens inter-
ested in sport activities, according to their preferences 
and based on their demands. Until the 1990’s, the sport 
facility equipment rate was based in Germany on the 
so called “Golden plan for health, games (sport) and 
leisure” and, step by step, applied and put in practice 
on the entire territory of the Federal Republic of Ger-
many – common methods and defi ned urbanistic norms 
were used. In the 1990’s, however, the population’s 
demand for sports and recreation started to change 
(Opaschowski, 2000). Meanwhile, as a result of the im-
proved sport infrastructure, the number of members of 
the sport active population in Germany rose to as much 
as 75% of the population, the highest increase being rep-
resented by older population groups. At the same time, 

there was a fundamental change in people’s motivation 
– sport started being perceived as an activity of a non 
competitive character, performed rather to keep oneself 
healthy, to entertain oneself and to relax. New kinds 
of sport and sport activities were created and some of 
the old, previously highly popular sports became less 
favoured and less widespread. In the general perception, 
sport on the communal level is no longer perceived as 
a performance oriented competition activity, but rather 
as a game, as entertainment and relaxation for an active 
majority of the population. As a result of this opinion 
shift, a lot of commercial facilities were created – they 
were able to respond very fl exibly to the population’s 
new needs and added to the traditional off ers furnished 
by both traditional sport clubs and new communal sport 
facilities. The newly created communal sport infrastruc-
ture became gradually less and less used and eff ective, 
its creation not having been demand driven and not 
having taken into consideration the population’s prefer-

Fig. 3
Grant policy scheme in towns and villages

Current grant 

policies

Targeted municipal grant policy: 

proposal

Legislation in 

sport and leisure 

time

Inhabitants’ preferences
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Final approval of the 
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Municipality Sport Facilities
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Municipality’s conception) 
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ences (neither the previous nor the current ones). As 
a result of these circumstances, the BISp created and 
recommended new methods. Their application is based 
on scientifi c fi ndings and on a recommended set of pro-
cedures – a study on all population groups’ needs in the 
fi eld of sport designing the proportions of new sport 
infrastructure, closely linked to its current state (BISp, 
2000; Bach 2001; Bach, 2005; Nagel, 2006).

Since, in the Czech Republic, no verifi ed capacity 
calculations have been used so far, that would enable 
sport infrastructure dimension planning. We refer to 
an abbreviated case study that can illustrate the afore-
mentioned. 

Case study
Town of Rottenburg/Neckar, Germany.

Demand oriented requirements on sport infrastructure: 
Basic procedure 

The basic question to be asked when developing 
demand oriented sport infrastructure is: “How many 
citizens within a community practise exercise sports, 
what kind of sport activities (sports) are exercised and 
how much time is spent on them?” (BISp, 2000). The 
answer defi nes the basic needs in the fi eld of sport infra-
structure (its volume, i.e. units of sport facilities as well 
as its confi guration). This is a four step procedure: 
–  sport off er, including sport activities off ering a sur-

vey, 
–  a sport facility related population’s needs survey, 
–  a sport facility current state analysis,
–  sport equipment’s current state and a population’s 

needs balance. 

School sport is not included in the planning. The 
result of the procedure represents an assessment of ca-
pacities (facilities) – it says which ones are redundant 
or not used, which ones are not suffi  cient and what kind 
of them should be added. 

Capacity calculations
The total sport facility need (KSZ) is calculated as 

follows (BISp, 2000): 
         E × QA × fpr × F × T × ft 
(1) KSZ = 
  Bd × Kw × fa 

E –  number of inhabitants living in the community 
QA –  actively sporting inhabitants ratio
Fpr –  preference factor for particular kinds of sports 
F –  frequency of sport activities per week 
T –  time consecrated to sport 
Ft –  allocation factor (sport allocated to a particular 

facility) 

Bd –  capacity load factor
Kw –  technical utilization capacity of the facility per 

week 
Fa –  utilization factor 
 

Defi nition of the scope of sport facilities is done in 
three steps: 
a)  First, the number of sport exercising citizens, acti-

vely using the sport facilities by practising exercise 
and sport activities (Esp), is calculated for all kinds 
of sports. 

(2) Esp = E × QA × fpr
b)  Based on the number of active sports practising and 

exercising citizens (according to individual sport ac-
tivities) and the average of sport exercise done per 
week and the average length of sport exercise in the 
particular facility, the “sport facility need, Ksp” is 
calculated. 

(3) Ksp = Esp × F × T
The F and T parmeters are defi ned separately for 
each kind of sport and for the summer and winter 
seasons.

c) In the end, the sport ground needs are calculated 
according to the following formula: Faculty of Edu-
cation.

         Ksp × ft
(4) KSZ =
        Bd × Kw × fa

 
Individual sport activities are assigned to various 

sport facilities. Therefore ft represents an accumulation 
of sport activities within one type of sport facility. The 
principle of diff erent summertime and wintertime use 
of these facilities is respected. According to methodical 
rules, weekends are used for matches, therefore the Kw 
indicator takes into consideration 5 days in a week only 
of use. The real utilization factor depends on specifi c 
circumstances infl uencing the way the particular facili-
ties, sport grounds and type of sport function – switch 
over times, cleaning and maintenance pauses, etc. (For 
example, in the case of grass playgrounds, the fa indica-
tor is set at the level of 0.3 only – it wears down rather 
easily.) The fi nal result attained by the aforementioned 
methodical procedures is put into a table showing – the 
current state of the facility – defi ned (detected) need – 
diff erence. For a concrete example, please see the afore-
mentioned Rottenburg/Neckar (Germany) case study 
(Nagel, 2006). 

The balance shows a surplus of sport halls and sport 
grounds (even if sports are accumulated in one facility) 
and a lack of swimming pools, mainly the indoor ones. 
When the demand was analyzed, the demand consider-
ably exceeded the off er, mainly during winter4. 

4 A more detailed overview of the calculations is to be seen in Nagel (2006). Sportökonomie, 8, 143–154. Schorndorf: Hofmann.
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TABLE 2
Current state vs. needs balance – sport facilities and 
playgrounds (in facility norm units)

Sport facilities Current state Need Balance
Sport halls 37.00 28.24 +8.76
Sport grounds 38.00 30.27 +7.74
Indoor swimming 
pools

1.69 3.49 –1.80

Outdoor 
swimming pools

2.48 2.83 –0.35

CONCLUSION

The current stage of any municipality’s development 
is characterised by a continuous improvement of their  
technical and social infrastructure and transport. Mu-
nicipalities, helped by subsidiarization decision-mak-
ing processes and a linked fi nancial decentralization, 
have, more often, both the competency and fi nancial 
opportunities to decide on their development, includ-
ing resource allocation. Social infrastructure covers 
both sport and sport education infrastructure, which 
becomes increasingly important (after the completion 
of the municipality’s technical infrastructure (techni-
cal, transportation, etc.). The Department of Recreo-
logy works on Sport and Sport Education Development 
Conception projects for regions, towns and villages. It 
has, therefore, suffi  cient experience working on these 
projects at diff erent levels of state administration and 
local self-government. These conceptions are based on 
local conditions, they show however some general regu-
larities, on the basis of which it is possible to create a 
scheme of generally-applicable steps, leading to the crea-
tion of a system-based, demand-oriented conception, ap-
plicable in practice. The theoretical foundations of these 
conceptions are based on an interdisciplinary view of 
the physical culture and healthy life-style and enriched 
by the experience provided by our own research as well 
as by foreign countries’ experience, which also works 
with capacity calculations. 
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TEORETICKÁ VÝCHODISKA KONCEPČNÍHO 
PLÁNOVÁNÍ ROZVOJE SPORTOVNÍ 

INFRASTRUKTURY V MUNICIPALITÁCH
(Souhrn anglického textu)

Současná etapa rozvoje municipalit je charakteri-
zována stálým zlepšováním a zdokonalováním jejich 
technické, dopravní a sociální infrastruktury. V rámci 
subsidiarizačních rozhodovacích procesů a s nimi 
související decentralizace fi nančních prostředků mají 
municipality více než v dřívějších dobách možnosti – 
kompetenční i fi nanční – rozhodovat o svém rozvoji 
včetně alokace zdrojů. Do sociální infrastruktury patří 
sportovní a tělovýchovná infrastruktura, která po do-
budování technické infrastruktury obce (technické, do-
pravní atd.) v současné době nabývá na významu. 

Katedra rekreologie na základě veřejných zakázek 
zpracovává projekty koncepce rozvoje tělovýchovy 
a sportu krajů, měst a obcí, má tedy dostatek zkušeností 
ze zpracování těchto koncepcí na různých stupních stát-
ní správy a samosprávy. V koncepcích, které vycházejí 
z místních podmínek, je možno specifi kovat obecné 
zákonitosti, na základě nichž lze vytvořit schéma obecně 
platných postupných kroků, vedoucích ke zpracování 
systémově založené, poptávkově orientované koncepce, 
uplatnitelné v praxi. 

Teoretická východiska zpracování těchto koncepcí 
vycházejí z interdisciplinárního pohledu na tělesnou kul-
turu a zdravý životní styl člověka, jsou však doplněna 
o zkušenosti z vlastního výzkumu a ze zahraničí, kde 
jsou navíc aplikovány kapacitní propočty, vedoucí 
ke stanovení potřebné infrastruktury jako podmínky 
k potenciálnímu rozvoji předmětné oblasti podle přání 
a potřeb místních obyvatel.

Klíčová slova: koncepce, municipální koncepce, sportovní 
infrastruktura, grantová politika, komunální rekreace.
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Next to genetic predispositions, performance of physical activity (PA) in children is infl uenced by a variety of vari-
ables including the parents’ PA. The aim of this study is to describe associations between PA and sitting in children 
aged 8–13 and their parents according to sex and to examine whether their participation in organized PA infl uences 
a higher level of total PA. 

The level of performed PA, time spent sitting and their participation in organized PA were examined in 193 chil-
dren (84 girls and 109 boys) and their parents (183 mothers and 157 fathers) using the Czech version of the IPAQ 
questionnaire. 

We have indentifi ed positive associations between parents’ physical activities, which are the strongest in the dura-
tion of walking (r

S 
= 0.48–0.71; p < 0.001). A longer duration of total PA in daughters, sons and their fathers and 

mothers is related to a shorter daily period of time spent sitting (r
S 
= 0.08–0.40). A longer period of time spent daily 

in sitting in parents is associated (r
S 
= 0.28–0.42; p < 0.006) with a longer period of time spent sitting in their children. 

Children, both daughters and sons, and their mothers, who participate in organized PA twice or more times a week, 
show a signifi cantly longer period of time spent performing vigorous PA (p < 0.02; η2 > 0.05) than children whose 
mothers are without any participation in organized PA. 

Based on the associations found between physical activity, sitting and participation in organized PA, we can agree 
with the statement that “more physically active parents are bringing up more physically active children” (it is more 
apparent in sons). On the other hand “less physically active parents are bringing up less physically active children” 
(it is more apparent in daughters). Participation in organized PA in children and mothers positively infl uences higher 
levels of PA in total, especially of vigorous PA.

Keywords: Walking, vigorous and organized physical activity, IPAQ questionnaire, mother, father, daughter, son.

INTRODUCTION

Education of children towards the active develop-
ment and protection of their physical, mental and social 
health has been a priority in contemporary educational 
trends at the elementary schooling level (Jeřábek & 
Tupý, 2007). In kinanthropology, we attempt to estab-
lish a healthy and physically active lifestyle in children 
and youth. This includes monitoring of physical activ-
ity (PA) and the environment regarding the relations 
between “school-family-leisure time” with an aim of em-
phasizing the determiners that are either enhancing or 
limiting physical activity and to create PA recommenda-
tions and programs. PA performance in children is, next 
to genetic predispositions, conditioned and infl uenced 
by a range of variables that include parents’ PA.

The infl uence of parents’ behavior on physical activ-
ity in children and adolescents has been frequently ana-
lyzed in literature (Bois, Sarrazin, Brustad, Trouilloud, 
& Cury, 2005; Gustafson & Rhodes, 2006; Kalakanis, 
Goldfi eld, Paluch, & Epstein, 2001; Medeková, Zaple-

talová, & Havlíček, 2000; Prochaska, Rodgers, & Sallis, 
2002; Sallis, Prochaska, Taylor, Hill, & Geraci, 1999; 
Sallis, Taylor, Dowda, Freedson, & Pate, 2002; Voss, 
Hosking, Metcalf, Jeff ery, & Wilkin, 2008), but due to 
the variety of methods applied, the fi ndings are often 
contradictory or limited (Prochaska, Rodgers, & Sallis, 
2002; Welk, Wood, & Morss, 2003). Less frequently, 
the associations between parents’ PA and children’s PA 
are studied according to sex – mothers ≈ daughters (or 
sons); fathers ≈ sons (or daughters) (Bois et al., 2005; 
Medeková, Zapletalová, & Havlíček, 2000) or the type 
or intensity of PA performed (Andersen & Wold, 1992; 
Sallis et al., 2002).

Gustafson and Rhodes (2006) argue, on the basis 
of the results of 34 American and European cross sec-
tional and longitudinal studies concerning the relation 
of parents’ PA and children’s PA over the last 20 years, 
that positive support from parents predicts higher PA 
in their children. By the parents’ support, they under-
stand motivating children, providing physical activity 
and sports equipment and their own involvement in PA 
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and leading PA. It has been shown that this positive 
infl uence is more apparent in younger children (Sallis et 
al., 1992) and in vigorous PA (Andersen & Wold, 1992; 
Sallis et al., 2002).

Frequently, the support of PA in children is associ-
ated with the socioeconomic status of the family; how-
ever, the results are often contradictory. Monitoring 
weekly PA in 214 children aged 7–8 using the ActiGraph 
accelerometer, Voss et al. (2008) found out that chil-
dren from families with a lower fi nancial income par-
ticipate less in organized PA but their total weekly PA 
is independent of their parents’ income. On the other 
hand, a higher parents’ socioeconomic status is posi-
tively associated with higher PA at weekends (r = 0.34) 
in their 8–10 year old children (Ziviani, MacDonald, 
Ward, Jenkins, & Rodger, 2008). Similarly, Sallis and 
Owen (1999) suggest that children of parents’ having a 
higher education or from families with higher fi nancial 
incomes, have better conditions in order to perform PA 
and at the same time, they are more physically active 
than the children of parents’ who have a lower education 
level or lower fi nancial incomes.

In a study carried out in 9 year old children (n = 297) 
and their parents, Sallis et al. (1992) found out that boys 
from incomplete families showed higher PA than boys 
from families with both parents. “Boys from incomplete 
families are perhaps more active since they are not so 
attended to by parents and they have to rely more on 
themselves in terms of transportation such as walking 
or cycling than boys from complete families” (Sallis et 
al., 1992, 1387).

The relationship between the physical activity of 
children and their parents is not clearly unequivocal; 
it is likely conditioned by various psychological vari-
ables (the temperament, type and preference of leisure 
time activities), social ones (completeness of the family, 
number and sex of siblings and friends), environmen-
tal ones (location and type of housing, the availability 
and safety of sports facilities and other areas for PA), 
somatic ones (weight, health) and other variables that 
need to be emphasized when creating eff ective health 
and physical activity enhancing programs. Our study’s 
purpose is to describe the relations between diff erent 
kinds of physical activity (walking, moderate and vigor-
ous PA), time spent sitting and time spent performing 
organized PA in parents and their children according 
to sex – mother ≈ daughter (or son), father ≈ son (or 
daughter).

AIM

The aim of the study is to assess whether “more 
physically active parents bring up more physically ac-
tive children” applying the analysis of the associations 

between PA and sitting in 8–13 year old children and 
their parents according to sex. A further goal is to assess 
whether the participation of children and their parents 
in organized physical activity infl uences higher PA in 
total.

METHODS

Selection of methods and surveys
The analysis of the association between PA of par-

ents and their children was a part of a broader research 
eff ort aimed at the assessment of the somatic state of 
children aged 8–13 regarding the determinants of over-
weight (Turoňová, 2008). In three directly selected el-
ementary schools in Olomouc that agreed to participate 
in our research, 138 girls and 154 boys aged 8–13 were 
addressed to participate in the study. Upon the explana-
tion of the aims of the study, the children obtained the 
IPAQ questionnaire. Along with the questionnaire, the 
children and their parents received a form of consent 
regarding participation in the study.

Out of the total of the addressed participants, 70% 
of the children (88 girls and 117 boys) and 63% of the 
parents (191 women and 177 men) gave written consent 
to participation in the study. Of IPAQ questionnaires 
from children, 6.3% and from parents, 7.6% were not 
fully or correctly completed. In the end, data from 192 
children (84 boys and 109 boys) and 340 parents (183 
mothers and 157 fathers) were included into the analysis 
of the associations between PA and sitting.

The children’s and parents’ participation in the study 
was voluntary and no incentives were paid to them. The 
study was approved by the ethics committee of the Fac-
ulty of Physical Culture at Palacký University in Olo-
mouc.

IPAQ questionnaire 
The level of weekly PA of the participants was esti-

mated using the Czech version of the IPAQ short ver-
sion questionnaire on physical activity (Frömel, Bauman 
et al., 2006). The Czech short version of the question-
naire was translated and standardized from the English 
standardized original “International Physical Activity 
Questionnaire” (Craig et al., 2003). The fi rst page of 
the short administrative IPAQ questionnaire includes 
one question on the duration and weekly frequency of 
vigorous PA, moderate PA and walking.

Vigorous PA is refl ected in faster breathing and an 
apparent increase in heart rate. It includes physically 
demanding PA such as running, aerobics, fast cycling 
or digging or lifting heavy loads (Frömel et al., 2006; 
Haskell et al., 2007). Moderate PA involves medium ex-
ertion, when one breathes faster than when resting and 
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the heart rate noticeably increases. Walking is a general 
example of this type of activity.

The second page of the administrative version of 
the IPAQ questionnaire asks about demographic char-
acteristics of the respondent (sex, age, education, em-
ployment, size of residence), one additional question 
concerning the time spent sitting on working days, and 
other personal characteristics (weight, height, national-
ity, type of housing, smoking, material background and 
regular participation in organized PA) (Frömel, Bauman 
et al., 2006). Organized PA is understood to be inten-
tional, planned and targeted PA controlled by a teacher, 
an instructor, or a trainer, aimed at meeting a physical 
activity goal, and very often at maintaining or improv-
ing one’s fi tness and health at the same time (Frömel, 
Novosad, & Svozil, 1999).

The fi nal score obtained from the IPAQ question-
naire is based on the daily or weekly duration of total 
PA or its individual types (minutes/week), or its level 
(METmin/week). The number of METminutes of vigor-
ous PA = 6 × duration of vigorous PA (minutes/week). 
The number of METminutes of moderate PA = 4 × dura-
tion of moderate PA (minutes/week) and the number 
of METminutes of walking = 3.3 × duration of walking 
(minutes/week). The values of multiples 6.4 and 3.3 
are equivalents of PA intensity which were set when 
standardizing the IPAQ questionnaire.

Statistical processing and data interpretation
Data were analyzed using the STATISTICA 6 

(Statsoft ČR, 2002) software. The associations between 
participation in organized PA, duration of individual 
types of PA and sitting in parents and their children 
were quantifi ed using the Spearman’s coeffi  cient of or-
dinal correlation rS

. The degree of association expressed 
by the absolute values of the r

S
 coeffi  cient (0.1–0.3; or 

0.3–0.7; 0.7–1) can be interpreted as being small, me-
dium or large (Hendl, 2004). To indentify the statisti-
cal signifi cance of diff erences between the duration of 
PA and sitting in groups of children and their parents, 
we divided the groups according to their participation 
in organized PA (none : 1 × : ≥ 2 × week), using the 
Kruskal-Wallis non parametric test. To assess the logical 
signifi cance of the tested diff erences, we used the “eff ect 
size” η2 coeffi  cient. The most common interpretation 
of the values of the η2 coeffi  cient is 0.01 – small eff ect, 
0.06 – medium eff ect and 0.14 – large eff ect (Morse, 
1999).

RESULTS

The closest associations between PA in parents 
and their children are found in walking and total PA 
(TABLE 1). This fi nding is moreover enhanced by the 

identifi cation of the inverse relationship between the 
time spent performing PA by children and time their 
parents spent sitting. Physical inactivity in parents, rep-
resented by sitting, is closely associated with a longer 
period of time spent sitting in children. The analysis of 
the relationships between PA and sitting in parents and 
their children has not shown any apparent diff erences 
in values of correlation coeffi  cients r

S
 when taking into 

consideration the age of daughters and sons. Positive 
relations between PA in parents and their children or 
inversive relations between time spent performing PA 
in children and sitting in their parents are independent 
of the children’s age.

The results point at closer relationships between 
mothers’ PA and that of their children rather than fa-
thers’ PA (TABLE 1); the diff erences are not however 
statistically or logically signifi cant. Fathers have a closer 
relationship to their sons’ PA than to their daughters’ 
PA.

More frequent participation in organized PA is posi-
tively refl ected in a higher level of weekly PA (METmin) 
especially in mothers and their children (both sons and 
daughters) and in vigorous PA (TABLE 2). When test-
ing statistically the diff erences in PA between groups 
of parents and their children, categorized according 
to their weekly participation in organized PA, we have 
found out that children (both sons and daughters) and 
mothers participating in organized PA show a signifi -
cantly higher level of vigorous PA (METmin/week) than 
children and mothers without participation in organized 
PA [daughters: H (2, n = 84) = 7.84, p = 0.02, η2 = 0.10; 
sons: H (2, n = 109) = 17.63, p = 0.0001, η2 = 0.16; moth-
ers: H (2, n = 183) = 22.28, p = 0.0001, η2 = 0.12].

A higher degree of participation in vigorous PA in 
children and mothers with more frequent participation 
in organized PA was not refl ected in a lesser perform-
ance of moderate PA or walking.

The level of total weekly PA and its individual types 
in children and parents, depending on their participation 
in organized PA, is shown in Fig. 1 and 2. Fig. 1 shows 
that an increase in vigorous PA in children participating 
once or twice a week in an organized PA session is sig-
nifi cantly refl ected in higher weekly PA in total than in 
children without any participation in any organized PA 
while keeping approximately the same levels of walking 
and moderate PA in both groups.

In children participating twice or more times a week 
in organized PA, we observe a positive fi nding of less 
time spent sitting than in children without participation 
in an organized PA. The results apply to both girls and 
boys where we do not fi nd any diff erences between them 
in terms of PA and sitting.

In comparison to children, already one instance of 
participation in an organized PA a week in parents is 
positively refl ected in their total PA (Fig. 2). Along with 
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participation in an organized PA accompanied by less 
walking nor by an increase in sitting (Fig. 1, 2).

DISCUSSION

The aim of the study was to assess whether “more 
physically active parents bring up more physically active 
children” by applying the analysis of the associations 
between PA and sitting in 8–13 year old children and 
their parents according to sex.

Similarly to international studies (Medeková, Zaple-
talová, & Havlíček, 2000; Gustafson & Rhodes, 2006; 
Sallis, Taylor, Dowda, Freedson, & Pate, 2002; Welk, 
Wood, & Morss, 2003) analyzing larger samples of par-
ticipants, we have found positive relations between par-
ents’ PA and their children’s PA. Yet, the associations 
we have found are higher than in the mentioned studies. 
Among the reasons we can fi nd the homogeneity of the 
observed sample of children (3 geographically related 
schools, with the same programs and similar facilities, 

TABLE 1
Relationships (r

S
) between time spent walking, moderate PA and vigorous PA and sitting in parents and their chil-

dren.
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 Overall PA -0.50 -0.63 -0.20 -0.05 –0.22 -0.24 -0.41 -0.11 -0.02 –0.01

 Walking -0.48 -0.71 -0.06 -0.01 –0.05 -0.23 -0.48 -0.03 -0.01 –0.12

 Moderate PA -0.28 -0.30 -0.19 -0.04 –0.23 -0.15 -0.16 -0.25 -0.07 –0.15

 Vigorous PA -0.27 -0.22 -0.24 -0.11 –0.25 -0.10 -0.10 -0.10 -0.02 –0.07

 Sitting –0.04 -0.06 –0.17 –0.11 -0.40 –0.09 –0.11 –0.10 -0.02 0.42

S
O
N
S

 Overall PA -0.53 -0.44 -0.46 -0.21 –0.28 -0.46 -0.39 -0.33 -0.23 –0.30

 Walking -0.54 -0.54 -0.44 -0.10 –0.32 -0.43 -0.48 -0.20 -0.19 –0.36

 Moderate PA -0.30 -0.19 -0.34 -0.13 –0.11 -0.39 -0.25 -0.39 -0.15 –0.20

 Vigorous PA -0.17 -0.06 -0.11 -0.28 –0.10 -0.08 -0.04 -0.10 -0.13 -0.01

 Sitting -0.05 -0.09 –0.03 -0.03 -0.28 -0.01 -0.01 –0.05 -0.09 -0.29

Legend: 
r

S
 – Spearman’s coeffi  cient of ordinal correlation,

PA – physical activity,
Statistical signifi cance – italics p ≤ 0.01,
bold p ≤ 0.001.

TABLE 2
Relationships (r

S
) between the level of walking, moder-

ate PA and vigorous PA (METmin/week) in parents and 
their children regarding organized PA (0 × week, 1 × 
week ≥ 2 × week)

rS Daughters Sons Mothers Fathers
Overall PA 0.29 0.29 0.13 0.04
Walking 0.13 0.06 0.04 0.11
Moderate PA 0.27 0.14 0.05 0.04
Vigorous PA 0.25 0.36 0.31 0.03

Legend: 
r

S
 – Spearman’s coeffi  cient of ordinal correlation,

PA – physical activity,
Statistical signifi cance – italics p ≤ 0.01,
bold p ≤ 0.001.

more frequent participation by parents in organized PA, 
we can observe an increase in vigorous PA (Fig. 2). 
Neither in children nor in parents, is the more frequent 
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the same place of residence) and parents (similar higher 
education and similar socioeconomic status) and more-
over also a good organization of this single time survey. 
The fact that we can be still considered a “walking” 
society is proved by the closest associations between 
PA in parents and children found in walking, which is 
a dominant type of weekly PA performed.

Similarly to Medeková, Zapletalová and Havlíček 
(2000) in 6–9 year olds or Welk, Wood and Morss 
(2003) in children aged 8–11, we argue that “more 
physically active parents bring up more physically ac-
tive children”. Yet, only Medeková, Zapletalová and 
Havlíček (2000) have not confi rmed a stronger infl u-
ence of fathers on their children’s PA than mothers; un-

Fig. 1
The comparison of medians of individual types of PA (METmin/week) and sitting (MIN/week) in children divided 
according to their participation in organized PA

DAUGHTERS        SONS             DAUGHTERS      SONS          DAUGHTERS           SONS 

    (n = 29)             (n = 39)                (n = 15)         (n = 14)           (n = 40)                  (n = 56) 

Fig. 2
The comparison of medians of individual types of PA (METmin/week) and sitting (MIN/week) in parents divided 
according to their participation in organized PA

  MOTHERS          FATHERS       MOTHERS          FATHERS         MOTHERS          FATHERS 

    (n = 141)             (n = 121)          (n = 18)        (n = 14)             (n = 24)               (n = 22) 

    Without organized PA              Organized PA 1 per week        Organized PA more than 1 per week 

    Without organized PA              Organized PA 1 per week        Organized PA more than 1 per week 
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like Sallis et al. (2002) in 9–17 year old children. In our 
study, mothers are showing a slightly closer relationship 
to their children’s PA (both sons and daughters) than 
fathers, who tend to devote themselves more to their 
sons’ PA than to their daughters’. We can assume that 
mothers do not tend to prefer either sons or daughters, 
unlike fathers, who tend to support more their sons’ 
ambitions in PA.

Another goal of the study was to indentify whether 
parents’ and children’s participation in organized PA is 
refl ected in a higher level of total PA. This secondary 
goal may seem to be tautological, yet it is not. Based 
on previous studies of adolescents, it was found that 
vigorous PA performed in the form of organized PA was 
often “compensated for” by longer periods of physical 
inactivity (sitting, lying, watching TV or using a com-
puter) and by shorter length of time spent walking in 
leisure time in comparison to non participation in an 
organized PA which could be associated with longer 
periods of time spent walking or performing leisure PA 
(Frömel, Novosad, & Svozil, 1999).

Participation in organized PA is a signifi cantly posi-
tive correlate of PA in daughters, sons and mothers, 
which is apparent mainly in an increase in vigorous PA. 
While in children participation twice or more times a 
week in organized PA becomes apparent in a higher 
weekly rate of PA in total, in mothers already the partici-
pation once a week in organized PA infl uences a higher 
weekly rate of PA in total. Moreover, we have observed 
that more frequent participation in organized PA is as-
sociated with less time spent sitting and at the same 
time there is not less walking observed.

More than the infl uence of actual parents’ PA on 
their children’s PA, the parents’ support of their children 
towards PA has been discussed (Gustafson & Rhodes, 
2006; Sallis et al., 1992; 1999; 2002). The transporta-
tion of children to sport facilities, paying of fees and 
buying of certifi ed sports equipment are becoming more 
important due to the decrease of the availability of a 
natural environment for PA, the overall decline of PA 
in children, the increase of more technical sport activi-
ties and the emphasis on safety and health aspects of 
PA performance.

Monitoring of the relationships between parents’ 
PA and their children’s PA is also important due to, 
for example, the creation of eff ective physical activity 
programs. Not only their support, but the parents’ actual 
participation in PA helps to increase their children’s PA. 
In a study describing PA in 8–12 year old obese chil-
dren, Kalakanis, Goldfi eld, Paluch and Epstein (2001) 
found that PA in their parents is a good predictor of 
the children’s PA intensity. Therefore, they recommend 
physical activity intervention programs in obese children 
to include also their parents’ participation in PA.

LIMITS AND RECOMMENDATIONS OF THE 
STUDY

The application of the standardized questionnaire 
to assess the level of weekly PA and the relationship be-
tween parents and children is considered to be the major 
limit of the study, which does not allow for an overall 
generalization of the fi ndings. Despite that fact that 
Sallis et al. (2002) found similarity between the results 
obtained from the questionnaire and more objective PA 
monitoring using CSA accelerometer concerning the 
relationship between PA in parents and their children. 
In questions concerning the volume of PA, the partici-
pants tend to overestimate its real volume, in general. 
To reduce the number of incorrect or incomplete IPAQ 
questionnaires, a trained university student was involved 
in the study to assist the participants with questionnaire 
completing in both children and parents.

In further studies, we recommend assessing the rela-
tionships between PA in siblings, schoolmates or friends 
who can also play a vital role in motivation them to 
participate in PA (Sallis et al., 1999; 2002). An analysis 
of children’s PA in the school, out of school and family 
environments can be important, as well as the assess-
ment of PA stability in relationship to parents’ PA. A 
school environment motivating children to participate 
in PA along with providing safe and qualifi ed instructors 
can be a signifi cant stimulus infl uencing children aged 
12–14 to participate in PA (Sallis, Conway, Prochaska, 
McKenzie, Marshall, & Brown, 2001).

CONCLUSIONS

• Regardless of sex and age, the relationships between 
physical activity in 8–13 year olds and their parents 
are positive. The closest relationship between chil-
dren’s PA and their parents PA are found in the daily 
time spent walking, then in total weekly PA and mo-
derate PA. We can conclude that “more physically 
active parents (both mothers and fathers) bring up 
more physically active children” (it is more apparent 
in sons).

• A longer period of time spent performing PA in both 
sons and daughters and mothers and fathers is re-
lated to a shorter daily period of time spent sitting. 
Overall, we can argue that “less physically active 
mothers and fathers bring up less physically active 
children” (it is more apparent in daughters).

• Children (both sons and daughters) and their mo-
thers, who participate twice or more times a week 
in organized PA show signifi cantly (p < 0.02) longer 
periods of time performing vigorous PA than chil-
dren and mothers without participation in organized 
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PA. Participation in organized PA is thus positively 
refl ected in a higher level of weekly PA in total.
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VLIV POHYBOVÉ AKTIVITY A INAKTIVITY 
RODIČŮ NA POHYBOVOU AKTIVITU A SEZENÍ 

JEJICH DĚTÍ
(Souhrn anglického textu)

Provádění pohybové aktivity (PA) dětí je vedle ge-
netických predispozic podmíněno a ovlivněno řadou 
proměnných, mezi něž patří také PA rodičů. Cílem této 
studie je s ohledem na pohlaví popsat vztahy mezi PA 
a sezením u 8–13letých dětí a jejich rodičů a zjistit, zda 
se účast v organizované PA podílí na celkově vyšší úrov-
ni realizované PA. 

Úroveň realizované PA, doba sezení a účast v orga-
nizované PA byla u 193 dětí (84 děvčat a 109 chlap-
ců) a jejich rodičů (183 matek a 157 otců) zjišťována 
prostřednictvím české standardizované verze dotazníku 
IPAQ. 

Mezi pohybovou aktivitou rodičů a dětí nacházíme 
pozitivní vztahy, které jsou nejtěsnější u doby trvání 
chůze (r

S 
= 0,48–0,71; p < 0,001). Delší doba realizace 

celkové PA se u dcer i synů a jejich matek i otců vztahuje 
ke kratší době každodenního sezení (r

S 
= 0,08–0,40). 

Delší doba každodenního sezení rodičů je asociována 
(r

S 
= 0,28–0,42; p < 0,006) s delší dobou sezení jejich 

dětí. Děti, dcery i synové, a jejich matky, které se dva 
a vícekrát týdně účastní organizované PA, vykazují sig-
nifi kantně delší dobu provádění intenzivní PA (p < 0,02; 
η2 > 0,05) než děti a jejich matky bez účasti v organi-
zované PA. 

Na základě zjištěných vztahů mezi pohybovou akti-
vitou, sezením a účastí v organizované PA lze souhlasit 
s tvrzením, že „pohybově aktivnější rodiče vychovávají 
pohybově aktivnější děti“ (zřetelněji u synů). A naopak 
„pohybově méně aktivní rodiče vychovávají pohybově 
méně aktivní děti“ (zřetelněji u dcer). Účast v organizo-
vané PA se u dětí a matek příznivě podílí na celkově vyš-
ší úrovni realizované PA, zvláště pak u intenzivní PA.

Klíčová slova: chůze, intezivní a organizovaná pohybová 
aktivita, sezení, dotazník IPAQ, matka, otec, dcera, syn.
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Developmental Coordination Disorder (DCD) is one of all of the heterogeneous range of developmental disor-
ders aff ecting the initiation, organization and performance of actions. It is often being overlooked in school practice 
and in everyday work with children. Therefore, the aim of this article is to draw attention to this problem and prove 
how children with DCD can be easily recognized by teachers of diff erent subjects. Especially PE teachers are those 
who can recognize pupils with learning diffi  culties, in informal tasks, and later on organize appropriate intervention. 
A quicker prognosis can lead to faster intervention resulting in the progress of children with DCD in their movement 
abilities. This research has shown that on the basis of twenty tasks of the Bergès-Lézine’s test of the complex imitation 
of movement/gestures, we can predict which children have some learning diffi  culties and which do not. Particularly 
we wish to emphasize three tasks (12, 17 and 20) where children had to cross the vertical midline of their bodies. 
These three tasks involve bilateral coordination. Children with DCD signs face problems in spatial orientation and in 
complex imitation of movement/gestures. On the basis of great diff erences, found in tasks where pupils had to cross 
the vertical midline of their bodies and rotate their palms, children can be classifi ed into two groups (with and without 
motor and learning diffi  culties). 

Keywords: DCD, learning diffi  culties, manual constructional dyspraxia.

INTRODUCTION

Movement is very important during a child’s devel-
opment. It shapes their bodies’ scheme, their sense of 
time and space, their planning ability and adaptability. It 
is based on self esteem, acquirement of self confi dence 
and personal motor skills, as well as progressive knowl-
edge in motor learning and knowledge of cooperation, 
mutual and self respect and consideration of diversity. 
Sometimes a child’s motor development is not in pro-
portion with his/her general development. This can be 
recognized by parents and/or by teachers, especially 
those of physical education, or by other school experts. 
These children can have Developmental Coordination 
Disorder (DCD), also known as Developmental 
Dyspraxia (Kirby, 2005). It can be recognized in chil-
dren who experience movement diffi  culties and who are 
without any known medical condition or identifi able 
neurological disease (American Psychiatric Association, 
2000). The specifi c manifestations of the disorder are 
varied and pervasive including both gross and fi ne mo-
tor skills (Visser, 2003). These problems make a child’s 
day to day activities (such as dressing/undressing, tying 
shoe laces, doing up a button and writing), as well as 
sports activities (such as skipping and ball dribbling), 
extremely diffi  cult. Therefore, in comparison with older 
children, the lack of diff erent movement abilities can 

be observed. In a way these characteristics may be rec-
ognized as motor immaturity. Often the problems de-
scribed are associated with yet other diffi  culties (such as 
dropping objects, frequent falls, fi ne motor skills prob-
lems, sensor integration, visual perception, reading and 
writing diffi  culties). Gross motor skills problems occur 
in an overfl ow of energy spent for the practice of even 
such a basic skill as standing upright (Williams, Fisher, 
& Tritscher, 1983). In addition to that, problems occur 
in jumping, roller-skating, accurate throwing of diff erent 
objects; and especially in the simultaneous coordination 
of hands with diff erent or identical motor patterns. Even 
more problems appear with the timing of movement/
gestures. Children experience lack of balance, rhythm 
and spatial orientation, as well as fear of heights and 
climbing. The realization of the complex movement/
gesture is not problematic, however the problem is in 
its planning.

It has been estimated that between 5% and 9% of 
all school aged children meet the diagnostic criteria 
for DCD (Henderson & Hall, 1982; Sugden & Wright, 
1998). It was also found that more boys than girls have 
DCD. These children often have diffi  culties with read-
ing, writing and mathematical reasoning. Primary school 
teachers explain school failure with a lack of learning 
and eff ort, also with shallowness of character, etc. Dur-
ing PE classes, diff erent problems can occur. Some of 
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them were presented in the introduction (body scheme 
problems, lack of balance and coordination, diffi  culties 
with time and spatial orientation, problems with timing, 
and so on). All these skills infl uence a child’s ability to 
master reading, writing and mathematical reasoning. 
They are also an important factor which determines 
school success. Therefore, PE and other teachers can be 
the fi rst ones who recognize diff erent learning diffi  cul-
ties and other problems at school. Previous researchers 
(Henderson & Hall, 1982; Sugden & Wright, 1998) did 
not answer the following question: Can manual practise 
tests help to predict learning diffi  culties? 

In some cases there are no major problems with the 
simple movements/gestures observed. Diffi  culties in 
reading and writing, in complex motor tasks or in diffi  -
cult motor coordination are observed much later during 
the school period. Deconinck et al. (2006) divided the 
underlying causes of the motor impairment into two 
main lines. The fi rst line focuses on the sensory infor-
mation process prior to and during the motor response, 
while the second focuses on the motor component itself. 
Visuospatial processing (Wilson & McKenzie, 1998) 
and kinesthetic perception (Smyth & Mason, 1997) as 
well as cross modal perception were found to contrib-
ute to motor coordination impairment in children with 
DCD. Children with DCD are by defi nition delayed in 
the results of norm referenced motor tests (BOTMP 
– Bruininks, 1987; Movement ABC – Henderson & 
Sugden, 1992). It is to be mentioned that these tests 
measure the outcome of the movement rather than how 
the movement was performed. Motor problems are usu-
ally associated with lack of satisfaction in movement. 
It is not surprising, therefore, that children with DCD 
tend to participate less in social activities than do other 
children (Chen & Cohn, 2003), especially when the task 
is of a motor practical nature. Here the environment 
plays an important role.

The fi rst persons who can recognize a child with 
DCD at his/her school are teachers and in particular, 
teachers of PE class. They can observe a child in his/
her complex motion involving diffi  cult coordination as 
well as time and space oriented tasks. A dance/rhyth-
mic gymnastics/aerobics teacher can observe a child’s 
sense for rhythm and a music teacher can observe his/
her coordination when playing diff erent instruments. 
Teachers can encourage children to participate in vari-
ous sports activities. However, unlike other conditions 
such as muscular dystrophy or cerebral paralysis, DCD 
is often not recognized by parents or primary school 
teachers as a condition requiring intervention or special 
assessment. Children with DCD are often observed to 
be clumsy, unmotivated and lazy. Their problems are 
often assumed to be the result of other conditions such 
as ADD or a learning disability. Cairney, Hay, Faught, 
Corna and Flouris (2006) named children with DCD 

as “hidden cohorts” and at risk of social exclusion. By 
experience the condition of DCD is often overlooked in 
the school fi eld and it could be very effi  cient and useful 
to screen pupils during their PE lessons in the fi rst or 
second class of elementary school.

The purpose of this research was to present a rela-
tively simple way for predicting DCD in the children ob-
served. These asks, based on the Bergès-Lézine’s test of 
the complex imitation of movement, can be used by pri-
mary school teachers (as well as PE teachers) in order 
to recognize pupils with learning diffi  culties. Based on 
simple imitation, the tasks can help to expose the ones 
with specifi c problems, such as dyslexia, dyscalculia, 
dysortographia etc. as well as those without. A quicker 
prognosis can lead to faster intervention and progress 
in the development of children with DCD. 

The aim of this research was also to fi nd prediction 
variables. The following hypothesis was exposed: Based 
on some variables of the complex movement/gestures 
imitation of the Bergès-Lézine’s test (1972) it is possible 
to predict the classifi cation of children into two groups: 
those with learning diffi  culties and those without. 

METHOD

SUBJECTS

Children from the fi rst triad of the Slovenian pri-
mary school in Italy participated in this research. In 
total, 46 children were tested (52.2% boys and 47.8% 
girls). Their average was 9 years (SD = 1.572). Chil-
dren with intellectual disabilities were excluded from 
the research. 

The control group presented 35 children (48.57% 
boys and 52.94% girls) aged 9.6 years on the average 
(SD = 1.46). No coordination problems nor learning 
difficulties were observed beforehand in this group. 
The experimental group presented 11 children (72.73% 
boys and 27.27% girls) aged 8.1 years on the average 
(SD = 1.49). These children were chosen by their teach-
ers who observed and reported coordination problems 
and learning diffi  culties. The two groups present inde-
pendent variables in our research.

PROCEDURES

The second part of the Bergès-Lézine’s test (1972 in 
Išpanović-Radojković, 1986) was used. The 20 diff erent 
tasks are suitable for children aged 6 to 10 years of age. 
These 20 tasks examine: 
a)  recognition of fi ngers, maturity of fi ne motor skills 

(tasks number 1, 2, 3, 4, 5, 6, 7, 9),
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b)  coordination of directions in space, control of par-
ticular body parts, and the ability to asymmetrically 
use their hands (tasks number 5, 8, 10, 12, 14, 17, 
19, 20),

c)  recognition of the fi ngers as a base of a global model 
where cognitive presentation is needed (tasks num-
ber 11, 13, 15, 16, 18).
Each child’s execution was numerically evaluated 

with a zero (failed) or 1 point (passed). Thus 20 depend-
ent variables were exposed (berg1–berg 20). Children 
were assessed during PE classes.

METHODS OF DATA ANALYSIS

Descriptive statistics, the K–S normal distribution 
test and regression analysis with step wise methods 
were used. Data were processed with the statistical pro-
grammed package SPSS for Windows (release 13.0).

RESULTS 

Cronbach’s Alpha coeffi  cient shows a relatively reli-
able internal consistency of the test (0.756). The regres-
sion analysis (step wise method) was used. Of complex 
hand gesture imitation possibilities, 20 variables were 

included. Three variables entered the discriminant anal-
ysis: bergb 12, bergb 17 and bergb 20 (Sig. 0.000) (TA-
BLE 1). The value of R and R2 increases from the fi rst 
to the third model whereas standard error decreases. All 
three tasks represent hand coordination where cross-
ing the vertical midline of the body is involved. They 
examine coordination of directions in space, control 
of particular body parts/limbs, and the ability to asym-
metrically use their hands.

In addition, TABLE 1 shows that 46.3% of variance 
is explained by prediction variables. This means that 
almost 50% of the explained variance is conditioned 
by practical variables. The unexplained part of the vari-
ance can be attributed to the following factors: verbal 
memory, phonological awareness, attentional disorders, 
dysortographia, etc. 

TABLE 1
Summary of regression analysis 

Model R R square 
Adjusted 
R square 

Std. error 
of the estimate

1 .550 .302 .286 .364

2 .670 .449 .423 .328

3 .706 .499 .463 .316

TABLE 2
Diff erences between experimental and control group

Model Sum of squares df Mean square F Sig.

1 Regression 1.210 1 1.210 7.440 .009
Residual 7.159 44 .163
Total 8.370 45

2 Regression 1.858 2 .929 6.135 .005
Residual 6.512 43 .151
Total 8.370 45

3 Regression 4.173 3 1.391 13.923 .000
Residual 4.196 42 .100
Total 8.370 45

TABLE 3
Prediction of classifi cation into experimental or control group

Model Unstandardized coeffi  cients Standardized coeffi  cients 

B Std. error Beta t Sig.

1 Constant 1.782 .054 33.035 .000

bergb 12 .395 .091 .550 4.363 .000

2 Constant 1.791 .049 36.883 .000

bergb 12 .315 .085 .437 3.709 .001

berbg 17 .272 .080 .399 3.385 .002

3 Constant 1.799 .047 38.254 .000

bergb 12 .276 .084 .383 3.281 .002

berbg 17 .287 .078 .422 3.688 .001

bergb 20 .183 .089 .229 2.041 .048
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The third model (TABLE 2) at sig. = 0.000 shows 
that the dependent variable classifi es pupils into two 
groups; the F value increases from model 1 to model 3 
up to the value of 13.923. ANOVA shows that there are 
signifi cant diff erences between the groups.

The equation constant + 0.383 bergb 12 + 0.422 
bergb 17 + 0.229 bergb 20 (TABLE 3) predicts clas-
sifi cation into the experimental or control group. Tasks 
12 and 17 (sig. < 0.005) show the highest statistical 
signifi cance, whereas task 20 has the lowest statistical 
signifi cance (sig. < 0.05).

DISCUSSION AND CONCLUSIONS

For suffi  cient and quality prediction three variables 
used in the regression analysis (step wise method) of the 
second part of the Bergès-Lézine’s test, are important: 
bergb 12, bergb 17 and bergb 20 (Fig. 1). All of the 
three variables represent tasks where hands needed to 
be crossed; in tasks 12 and 17 intertwining of fi ngers was 
demanded, while in task 20, palm rotation was needed. 
All of the three tasks represent a complex structure 
where crossing the vertical midline of the body is in-
volved. The above tasks are in connection with bilateral 
coordination (i.e. coordinated activities of the left and 
right side of the brain). 

Good coordination of the two body sides is an im-
portant foundation for writing with pencils and cutting 
with scissors. Children learn to coordinate their body 
sides when they play with toys (for example threading 
beads, assembling Lego cubes, skipping rope and play-
ing rhythmic games over a rope) or riding a bicycle as 
suggested in Chen and Cohn (2003).

The ability to coordinate the right and left side of 
the body and to cross the midline of the body is an in-
dication that both sides of the brain are working well to-
gether and sharing information effi  ciently. Coordination 
of the two body sides is an important foundation for the 
development of many gross and fi ne motor skills. It is 
essential for the development of cerebral specialization 
for the skilled use of a dominant hand. A child with 
poor coordination of the two body sides may adjust his/
her body to avoid crossing the midline. He/she may not 

be able to coordinate one hand’s movement while the 
other is acting as an assistant to ease the eff ort. A child 
may switch hands when performing a fi ne motor task 
because he/she is experiencing frustration. Namely, in 
this case, skilful use of both hands is simultaneously 
needed. 

Based upon the results of the complex imitation of 
the movement/gestures of the Bergès-Lézine’s test, the 
classifi cation of pupils with and without DCD is pos-
sible. We can adopt the following hypothesis: the vari-
ables of the imitation of the movement/gestures of the 
Bergès-Lézine’s test are good prediction variables for 
classifi cation into groups. 

The results of this research have practical value. 
The biggest problem was observed in pupils’ mental 
involvement and consequently in their motor perform-
ance. Therefore, pupils faced problems with their body 
scheme and coordination, as well as in spatial percep-
tion. As a result of these problems, learning diffi  culties 
can occur. With the systematic testing of pupils with the 
Bergès-Lézine’s test, problems in visual perception and 
in cognitive reasoning can be detected. 

Children with DCD signs face problems in spatial 
orientation and in the complex imitation of movements/
gestures. On the basis of differences found in tasks 
where pupils had to cross the vertical midline of the 
body and rotate their palms, children can be distributed 
into two groups (with and without motor and learning 
diffi  culties). School teachers, especially PE teachers, are 
those who can predict learning diffi  culties in pupils, in 
informal tasks, and later on organize appropriate physi-
cal activities. 
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Fig. 1 
Tasks 12, 17 and 20 of Bergès-Lézine’s test (1972 in Išpanović-Radojković, 1986, 147–148)
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PREDIKCE PORUCH UČENÍ POMOCÍ TESTU 
KOMPLEXNÍ IMITACE POHYBU

(Souhrn anglického textu)

Vývojová porucha motorické koordinace (DCD) 
je součástí heterogenní skupiny vývojových poruch 
a postihuje iniciaci, organizaci a provádění činností. Ve 
školské praxi i v každodenním životě s dětmi je často 
přehlížena. Proto si tento článek klade za cíl upozornit 
na tento problém a ukázat, jak mohou vyučující v růz-
ných předmětech děti s DCD snadno rozpoznat. Žáky 
s poruchami učení mohou rozpoznat zejména vyučující 
tělesné výchovy při neformálních úkolech a tito mohou 
později iniciovat příslušnou intervenci. Rychlá prognóza 
může vést k rychlejší intervenci, což vede ke zlepšení 
pohybových dovedností u dětí s DCD. Tento výzkum 
prokázal, že na základě dvaceti úkolů testu Bergès-Lé-
zine pro komplexní imitaci pohybu/gest můžeme určit, 
které z dětí mají určité poruchy učení a které ne. Chce-
me zejména vyzdvihnout tři úkoly (12, 17 a 20), při 
kterých děti musejí protnout vertikální osu svých těl. 
Tyto tři úkoly zahrnují oboustrannou koordinaci. Děti 
s příznaky DCD mají problémy s prostorovou orientací 
a komplexní imitací pohybu/gest. Na základě velkých 
rozdílů, nalezených při úkolech, kdy žáci musí protnout 
vertikální osu svých těl a otáčet dlaně, lze děti rozdělit 
do dvou skupin (s motorickými poruchami a poruchami 
učení a bez nich).

Klíčová slova: DCD, poruchy učení, instrumentální dys-
praxie.
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In this paper, we have reported on the results of two follow up studies concerning various aspects of global self 
esteem (GSE). We used the Rosenberg self esteem scale to measure GSE. In study no. 1, we examined the level of 
global self esteem with respect to gender perspective within a sample of 106 seniors. In the follow up study, we com-
pared the levels of global self esteem of seniors and a sample of 102 adolescents.

The results of study no. 1 showed signifi cant diff erences in GSE between men and women in the sample of 
seniors. The results of the follow up study showed signifi cant diff erences in the levels of GSE between seniors and 
adolescents. 

Keywords: Seniors, self esteem, motor activity.

INTRODUCTION

Self esteem as a component of self concept is af-
fected by many intervening factors including cultural, 
ethnical, and social factors. The role of self esteem as an 
indicator of an individual’s appraisal of personal value 
in his/her overall individual self concept has been one 
of the major issues in personality research (Osecká & 
Blatný, 1997). The researchers understand self esteem 
as a construct that is able to explain many psychological 
and social phenomena such as social status, interper-
sonal relationships, employment, and employment affi  li-
ation etc. (Trzesniewski, Moffi  tt, Poulton et al., 2006). 
The measurement of self esteem by means of self report 
tools has brought new topics into debate such as valid-
ity issues, dimensionality of self esteem, etc. There are 
several measures used in self esteem evaluation. For ex-
ample, the Coopersmith Self Esteem Inventory (CSEI), 
which assesses the attitude toward oneself in general, as 
well as in specifi c contexts – peers, parents, school, and 
personal interests. It was originally designed to be used 
with children, drawing on items from scales that were 
previously used by Carl Rogers (Coopersmith, 1981). 
The Tennessee Self Concept Scale (TSCS) consists of 
100 items measuring self worth in individuals 12 years 
old and above (Fitts, 1965). Inventories rarely used in-
clude the Janis-Field Feelings of Inadequacy Scale (JF-
FIS) (Janis & Field, 1959) or the Self Esteem Scale of 
the Jackson Personality Inventory (SEJPI). However, 
the Rosenberrg Self Esteem Scale (RSES) is the most 
reported measure of self esteem in the literature (Sch-
mitt & Allik, 2005; Martin, Thompson, Chan et al., 
2006; Halama & Bieščad, 2006; Vermillion, 2007). In 

the case of RSES, self esteem is referred to as global 
self esteem (GSE). 

The connotations of self esteem and other personal-
ity characteristics such as neuroticism, extraversion, or 
depression were scrutinized across age cohorts (Trzes-
niewski, Moffi  tt, Poulton et al., 2006; Pullman & Allik, 
2000; Corwyn, 2000). Studies focusing on the popula-
tion of seniors are scarce. Thus, knowledge about self es-
teem in seniors is lacking, although psychological traits 
have been reported to be associated with health beliefs. 
There is evidence in the literature that seniors who par-
ticipate in motor activities (walking, doing exercises) 
are more likely to perceive their health problems, such 
as back and joint pain or respiration diffi  culties etc., as 
a natural part of their lives. They do not perceive their 
health problems as being limiting in their daily and free 
time activities (McAuley et al., 2005). Though it has 
not been proven that motor activity improves the qual-
ity of life, higher satisfaction with one’s health status is 
observed in seniors participating in some type of motor 
activity. Other authors suggested that involvement in 
non specifi c motor activity is associated with higher lev-
els of self esteem in adolescents and adults (Ruuskanen 
& Ruoppila, 1995; McAuley & Blissmer, 2000). 

The level of self esteem in those seniors who partici-
pate in regular motor activities has not been reported 
on so far. Therefore, in study no. 1, we examined the 
level of self esteem in seniors who attend regular mo-
tor activity (exercise). We looked at diff erences between 
men and women.  

Up to the present time, the process of ageing has 
been explored from diff erent perspectives. Both biologi-
cal and social aspects have been discussed. Some au-
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thors examine the stability of the GSE score throughout 
the life span with regard to functional health (Reitzes 
& Mutran, 2006) or life style (Greenberger et al., 2003; 
Trzesniewski, 2006). In general, the experts agree on 
the stability of self esteem as a part of an individual’s 
personality characteristics. However, the research on the 
psychological diff erences in ageing is lacking. 

Therefore, in our follow up study we aimed at the 
potential diff erences in self esteem in seniors and the 
younger population of adolescents from the age perspec-
tive. 

Maintenance of an active life in seniors has become 
a highlighted issue recently because of its economic and 
social implications. Currently, more than 650 million 
people world wide are 60 years old or older. Accord-
ing to demographic estimates the number may increase 
up to one billion by the year 2025 (WHO, 2008). In 
2007, more than two million people over 60 lived in 
the Czech Republic according to the Czech Statistical 
Institute (CSU, 2007).

Particularly in developed countries, supporting pro-
grams have been started in order to improve the health 
and social situation of seniors. The most important 
determinants of the success of these programs are as-
sociated with the knowledge of the attitudes of seniors 
towards themselves as persons and towards their life 
style. The population of seniors is often denoted as be-
ing an economic burden for the society. This perspec-
tive has been disclaimed by the WHO as one of the 
myths concerning the population of seniors. Seniors 
often complain about feeling useless and discarded from 
social life. However, they often perceive themselves as 
being still productive and able to contribute, which is 
related to psychosocial characteristics including self es-
teem (WHO, 2008). 

OBJECTIVES

The objective of the two studies conducted in our 
follow up design was to examine the level of self esteem 
in seniors who practice an active life style, including 
participation in regular motor activities as compared to 
their younger aged cohorts. In study no. 1, the level of 
global self esteem was measured with respect to gender 
within a sample of 106 seniors. In the follow up study, 
the levels of self esteem were compared between a sam-
ple of seniors and a sample of adolescents. 

With this paper we aim to contribute a baseline for 
further research focusing on self esteem in seniors who 
do not participate in motor activities and lead rather 
a non active lifestyle. We presume that self esteem 
would be higher in seniors leading an active life style. 

This fi nding may support the development of strategies 
empowering the population of seniors in their social 
environment by means of active life style promotion and 
maintenance.  

METHODS

The Rosenberg Self Esteem Scale (RSES)
The Rosenberg Self Esteem Scale (Rosenberg, 1965) 

monitors global self esteem (GSE) as one factor. The 
studies used the Czech version of this scale that was 
validated in 1994 by M. Blatný and L. Osecká (Blatný 
& Osecká, 1994; Osecká & Blatný, 1997). The question-
naire is composed of 10 items formulated as statements. 
The respondents assess their personal agreement with 
the statements on the Likert type scale ranging from 1 = 
not valid for me at all to 4 = completely valid for me (in 
the English original the score ranges from 1 = strongly 
disagree to 4 = strongly agree). Five items are formu-
lated positively, the other fi ve are formulated negatively. 
The scores of negative items were coded reversely. Ad-
ministration of questionnaires required approximately 
10 minutes. All participants provided informed consent 
prior to the study.  

Study 1
Global self esteem in seniors – a gender perspective

A sample of 106 subjects participated in study no. 1 
(75 females and 31 males). The mean age of the partici-
pants was 70.08 (SD 6.56). The mean age was 68.20 
(SD 5.69) in women and 74.62 (SD 6.33) in men. The 
participants were members of the Czech sport organiza-
tion Sokol. The questionnaire was administered from 
February through May 2008.

Follow up study
Global self esteem – the age perspective

For the purposes of the follow up study (self esteem 
from the age perspective), the comparison data of 
a group of 102 adolescents were obtained from a sample 
of secondary school students (41 women, 61 men). The 
mean age of the students was 17.15 (SD = .68). The 
mean age was 16.98 (SD = .56) in women and 17.28 
(SD = .52) in men. 

First, the data were analyzed by means of descriptive 
statistics. The statistical properties of the data substanti-
ated the use of the non parametric Kolmogorov-Smirnov 
test to assess the GSE score with regard to gender dif-
ferences within a sample of seniors. Second, analysis 
of variance (ANOVA) was employed to assess the dif-
ferences between the group of seniors and adolescents 
using the NCSS 2007 (Hintze, 2007). 
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RESULTS

The obtained data were analyzed fi rst by means of 
descriptive statistics. The statistical properties of the 
data substantiated the use of the non parametric Kol-
mogorov-Smirnov test to assess the GSE score with re-
gard to gender diff erences within a sample of seniors. 
Second, analysis of variance (ANOVA) was employed to 
assess the diff erences between the group of seniors and 
adolescents using the NCSS 2007 (Hintze, 2007). 

Study 1
Global self esteem in seniors – a gender perspective 

The objective of study no. 1 was to examine the level 
of GSE from the gender perspective in a sample of 106 
seniors. We presumed that there are no signifi cant dif-
ferences in the GSE score between men and women in 
our sample of seniors. 

However, the results suggest that the GSE scores 
as well as SD diff ered in men and women (TABLE 1, 

Fig. 1). The median GSE score was 32 in men and 30 
in women. The mean GSE score was 32.00 (SD 3.12) in 
men and 31.15 (SD 4.91) in women. To assess whether 
the variances in men and women diff ered signifi cantly 
we ran the Modifi ed-Levene Equal-Variance test. The 
results suggested unequal variances and thus the non 
parametric Kolmogorov-Smirnov test for ordinal scal-
ing for diff erent distributions was run in order to assess 
the signifi cance of the diff erences. The results showed 
that the GSE score is signifi cantly higher in men than 
in women (p = .008).

TABLE 1
Global self esteem score in seniors – descriptive sta-
tistics 

N Mean age (SD) Median 
GSE score

Mean GSE 
score (SD)

Men 31 74.6 (6.33) 32 32 (3.12)
Women 75 68.2 (5.69) 30 30.14 (4.91)

TABLE 2
Analysis of variance in GSE score in a sample of seniors and adolescents with regard to gender

Source

Term

DF Sum of squares Mean square F-ratio Probability level

A: seniors – adolescents 1 232.7506 232.7506 9.44 .002411*
B: gender 1 123.9753 123.9753 5.03 .026001*
AB 1 2.183701 2.183701 .09 .766290
S 204 5028.924 24.65159
Total (adjusted) 207 5307.077
Total 208

Legend: 
* Term signifi cant at α = .05.

TABLE 3
Tukey-Kramer multiple comparison test

Response: GSE Score
Term A: Age
Term B: Gender
Group Count Mean Diff erent from groups
Adolescents 102 28.83147 Seniors
Seniors 106 31.07333 Adolescents
Women 116 29.13431 Men
Men 92 30.77049 Women

Legend: 
α = .05,
Error Term = S (AB),
DF = 204,
MSE = 24.65159,
q = 2.7884.
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Fig. 1
Global self esteem score variances

Follow up study
Global self esteem – the age perspective

The objective of the follow up study was to com-
pare the levels of GSE between samples of seniors and 
adolescents. 

In study no. 1 the signifi cant diff erences of the GSE 
score related to gender were found in a sample of sen-
iors. In order to check for the gender related diff erences 
in the study, we employed a two way analysis of variance 
that enabled us to detect potential GSE score diff erenc-
es in data obtained from seniors and adolescents with 
respect to gender and age. To assess the signifi cance 
of the diff erence, four groups were recognized with re-
spect to gender and age – adolescent men, adolescent 
women, senior men and senior women. In accordance 
with our presumption, the results suggested that there 
was a signifi cant diff erence in the GSE score between 
seniors and adolescents. Seniors scored signifi cantly 
higher than adolescents (mean GSE in seniors = 31.07, 
mean GSE in adolescents = 28.83, F = 9.44, p = .002). 
A signifi cant diff erence in the GSE score was also found 
with regard to gender at α = .05 (F = 5.03, p = .026). The 
diff erences associated with interaction of the two factors 
– age and gender were non signifi cant at α = .05. The re-
sults are summarized in TABLE 2. Simultaneously, the 
Tukey-Kramer multiple comparison test confi rmed the 
signifi cance of the diff erences. The test compares the 
means of every treatment to the means of every other 
treatment, and identifi es where the diff erence between 
two means is greater than the standard error would be 
expected to allow (Hintze, 2007). The test is referred to 
as conservative and thus it identifi es only true signifi -
cance (TABLE 3). 

In Fig. 2, the upper dashed line indicates the situa-
tion in men with regard to age. It is apparent that the 
GSE score is higher in seniors. The lower line indicates 
the GSE score in women with regard to age. The linear 
trend is similar to the trend described in men. At the 
same time, the trend of the GSE score in men and wom-
en within samples is almost identical in both samples, 

therefore the diff erence resulting from gender and age 
interaction was recognized as being non signifi cant.

GENERAL DISCUSSION

Global self esteem in seniors represents a broad area 
of psychosocial research that has been underreported. 
Therefore, two follow up studies on global self esteem 
(GSE) in seniors participating in regular motor activities 
were conducted. The aim of study no. 1 was to describe 
self esteem in seniors who follow an active life style 
including participation in regular motor activities. The 
aim of the follow up study was to compare self esteem 
from the point of view of the age perspective between 
adolescents and seniors. 

According to the results, the level of GSE in the 
whole sample was high according to the standards set 
by Rosenberg (1965). Next, in study no. 1, we found 
signifi cant diff erences between women and men in the 
senior sample. The results showed that men scored high-
er in GSE than women. However, the RSES scale was 
reported to show a lower ability to distinguish between 
individuals with high GSE scores (Halama & Bieščad, 
2006). Therefore, these fi ndings need to be interpreted 
deliberately for practical use in order to avoid overesti-
mation of diff erences although the results showed sta-
tistical signifi cance. Furthermore, fi ndings of gender 
related diff erences in a GSE score are not in line with 
reported studies where men and women did not diff er 
in their GSE scores (Pullman & Allik, 2000). On the 
other hand, the cited studies were focused on age dif-
ferences. 

Participation in motor activities may be the distin-
guishing variable. Further research in a larger sample 
size is needed. If supported by the results of the research, 
the gender related diff erences may be explained by an 
individualistic and collectivistic paradigm (Bhawuk & 
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Triandis, 1996). According to this paradigm, men tend 
to be more individualistic in terms of the distinguishing 
self from others which is manifested in their higher self 
esteem in contrast to women who tend to be more col-
lectivistic and their self scheme is not that prominent.

The stability of the GSE score throughout the life 
span is an issue often discussed in the literature with 
regard to life style, health beliefs, employment etc. 
(Greenberger, Chuansheng, Dmitrieva et al., 2003; 
Trzesniewski, Moffi  tt, & Poulton, 2006). In general, the 
experts agree on the stability of self esteem as a part of 
individual personality characteristics. In the follow up 
study, we compared two samples of physically active 
individuals from two age groups – seniors and adoles-
cents. Our results suggest that the level of the GSE score 
was signifi cantly higher in seniors than in adolescents. 
This fi nding may be explained by a potential underesti-
mation of positively worded items and an overestimation 
of negatively worded items in adolescents. The ques-
tion is, whether the estimation of adolescents is less 
realistic than the estimation of seniors or vice versa. 
At the same time, there were no signifi cant gender re-
lated diff erences across the two groups. An additional 
measure of other personal characteristics, e.g. the big 
fi ve inventory – NEO–5, is needed for advanced inter-
pretation (Aluja et al., 2007; Pullmann & Allik, 2000). 
The correlations of the level of self esteem with other 
personality traits were the focus of studies in samples 
from the younger population. For example Fick (1999) 
found a signifi cant correlation between high scores in 
self esteem and extraversion and conscientiousness in 
adolescents 14–17 years of age. Accordingly, low self 
esteem correlated signifi cantly with high neuroticism 
and anxiety. According to Fick (1999) neuroticism and 
conscientiousness are reliable predictors of self esteem. 
The implication of such fi ndings may be relevant with 
respect to the psychosocial profi le of older people with 
regard to quality of their life. 

CONCLUSION

Global self esteem is a theoretical construct repre-
senting one of the psychological characteristics of the 
personality. The exploration of its aspects in seniors is 
limited. In this paper, we have reported on the results of 
two follow up studies concerning these issues. In study 
no. 1, we examined the level of global self esteem with 
respect to gender perspective within a sample of 106 
seniors (75 women and 31 men, mean age 70.08, SD = 
6.56). In the follow up study, we compared the levels of 
global self esteem in a sample of seniors and a sample 
of adolescents. The Rosenberg Self Esteem Scale was 
used to measure the level of global self esteem. For the 
purposes of follow up study, the comparison data were 

obtained from a sample of 102 secondary school stu-
dents (adolescents), 41 women, 61 men (mean age 17.15, 
SD = .68).

The results of study no. 1 suggest that there are sig-
nifi cant diff erences between men and women seniors in 
terms of their GSE scores. However, the GSE score was 
high in both men and women. We may propose that the 
environment and the life style of the respondents could 
be the determinants of the level of GSE. A deliberate 
interpretation of these fi ndings is needed in regard to 
the real signifi cance of these diff erences.  

In the follow up study, a signifi cantly diff erent global 
self esteem score was found between the group of ado-
lescents and seniors. Seniors were more likely to report 
higher GSE scores then adolescents. The diff erence may 
be explained by underreporting in adolescents who may 
be more critical towards themselves. The diff erences in 
understanding the items might have also helped cause 
the discrepancies. 
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GLOBÁLNÍ SEBEHODNOCENÍ U SKUPINY 
ČESKÝCH SENIORŮ A ADOLESCENTŮ

(Souhrn anglického textu)

Globální sebehodnocení (GSH) je teoretický kon-
strukt, který představuje jednu z psychologických 
charakteristik osobnosti. Aspekty GSH dosud nejsou 
dostatečně prostudovány. V tomto článku předkládáme 
výsledky dvou na sebe navazujících studií, které se těmto 
aspektům věnují. Ve studii 1 jsme sledovali úroveň GSH 
vzhledem k pohlaví v souboru seniorů (75 žen, 31 mužů, 
průměrný věk 70,08 let, SD = 6056). Jednalo se o aktiv-
ní seniory, kteří se pravidelně účastnili organizovaných 
pohybových aktivit v rámci TJ Sokol na území České 
republiky. V navazující studii jsme srovnali úroveň GSH 
tohoto souboru seniorů a souboru adolescentů, studentů 
středních škol (41 žen, 61 mužů, průměrný věk 17,15 
let, SD = 0,68). Pro měření úrovně GSH jsme použili 
Rosenbergovu škálu sebehodnocení. 

Výsledky studie 1 ukázaly, že ve výzkumném soubo-
ru seniorů existují statisticky významné rozdíly v úrovni 
GSH mezi ženami a muži. Hodnoty však byly vysoké 
u mužů i u žen. Z výsledků navazující studie vyplývá, 
že z hlediska úrovně GSH existují mezi soubory ado-
lescentů a seniorů statisticky významné rozdíly. Zjistili 
jsme, že senioři vykazují vyšší hodnoty GSH častěji než 
adolescenti. 

Klíčová slova: senioři, sebehodnocení, pohybová aktivita.
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The aim of the study is to optimise throwing distance and the size of a target as a basis for constructing a test of 
accuracy of a throw at a target, using a tennis ball. The optimal combination must fulfi l two conditions – the tested 
group will achieve an average score of the count of successful hits out of all throws and using a specifi c combination 
of the throwing distance and the size of a target and it will fulfi l the condition of normal distribution. The tested group 
consisted of 79 men and 71 women, students of the fi rst year at the Ostrava University in Ostrava, majoring in the 
Physical Education and Recreation study fi elds. Three target sizes (0.5, 0.7 and 0.9 m) and three throwing distances 
(6, 10 and 14 m for men and 4, 6 and 8 m for women) were selected for both categories for the experiment, altogether 
nine combinations. The score of the experiment is formed by the count of successful hits of the target, out of ten 
throws, using each combination of the size of a target and the throwing distance. To solve the issue, the methods of 
testing the normal Gaussian distribution of data (Kolmogorov-Smirnov), the one way analysis of variance (Scheff e) 
and descriptive statistics have been used. The research confi rmed that the determined conditions are fulfi lled by the 
10 m/0.7 m combination of the throwing distance and the size of a target for the men’s category and the 6 m/0.7 m 
combination for the women’s category.

Keywords: Accuracy, throw, dexterity test, throwing distance, target size.

INTRODUCTION

The skill to throw accurately represents an impor-
tant part of the human dexterity package. These days, 
a throw at a target is missing its purpose within activities 
regarding livelihood or defence but it is still a useful item 
in a number of sport disciplines. Preschool children 
spontaneously manage a simple long distance throw 
and throw at a target at shoulder height, using avail-
able projectiles such as cones, snow balls, stones, etc. 
The youth of today, however, doesn’t have an interest 
in the spontaneous development of a throw in their free 
time, within the framework of various activity games. 
This fact is highlighted in towns, where there is no suit-
able space capacity nor natural projectiles for throw-
ing. Current education programmes (Primary school 
education programme 1996, the Framework education 
programme 1998) off er some free choice in selecting 
learning programmes in physical education at schools. 
However, learning a simple throw at a target is not be-
ing given enough attention at schools, although it rep-
resents a suitable emotional activity for improving the 
throw technique. One of the main reasons can be seen 
in the absence of a standardised test of the accuracy of 
a throw at a target, which would be able to cover and 

subsequently check the development of a specifi c skill, 
which is the accuracy of a throw at a target. 

The issue of constructing a test of the accuracy 
of a throw at a target was the main interest of many 
authors. There are tests in literature which use a hori-
zontally oriented target (Broer, 1966; Ejem & Ambrož, 
1969; Miller & Bartlett, 1992) or a vertically orientated 
target (Bayios & Boudolos, 1998; Brace, 1966; Malina, 
1968; Merfi eld, 1969). Hits are scored by the authors 
either alternatively (Brace, 1966; Merfi eld, 1969), or 
the result of the test is often recorded as a deviation 
from the centre of the target by randomly allocating 
the area outlined with concentric circles of various di-
ameters (Malina, 1968; Mecner, 1975). Another option 
is measuring deviations of both horizontal and vertical 
direction from the centre of the target (Malina, 1968; 
Mecner, 1975; Měkota & Blahuš, 1983), or by totalling 
points achieved by hitting sectors of a competitor’s fi eld, 
which are scored by various points’ values (Broer, 1966; 
Měkota & Blahuš, 1983). The most common targets 
are the ones based on the principle of concentric cir-
cles. All of the above mentioned tests of the accuracy of 
a throw at a target are guided by specifi c requirements of 
a particular sport and therefore they can not be used at 
schools. In literature, we could have seen only two tests 
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of the accuracy of a throw at a target, which have been 
created for school youth (Boss, 2005; Mecner, 1975). 
Both tests are too complicated for routine use. We fi nd 
that the most suitable method for evaluating the test 
of the accuracy of a throw at a target at schools is the 
dichotomy method, which means hit – no hit. The im-
portant thing is that the subject can check his/her own 
success at throwing. 

A successful hit of the target is guided by the optimal 
combination of the throwing angle and the throwing 
speed in relation to the throwing distance and the size 
of a target. The throwing subject must let out a projectile 
by optimal combination of force, which will be displayed 
in the throwing speed and angle, so that it hits the target. 
There are endless options of combinations of throw-
ing parameters for reaching the target and it is almost 
impossible to reach two identical throwing parameters 
in two subsequent throws (Hubbard, 2000). The skill 
of accuracy of a throw is closely linked with the issue 
of controlling movement and the coordination of the 
eye – head – hand (Schmidt & Lee, 2005). A successful 
hit of a target can be theoretically achieved by limited 
combinations of throwing parameters. The throwing 
subject can use a combination of a fast throwing speed 

and a small throwing angle or a slower throwing speed 
with a large throwing angle. In both cases, a successful 
hit of a target will be achieved providing that their com-
bination is correct (Barttlet, 2000). The relationship 
between the speed and accuracy is known as a compro-
mise of speed and accuracy (Schmidt & Lee, 2005). 
With the growing speed of a movement the accuracy 
drops and visa versa (Fitts, 1954). Slower throwing 
speed and larger angle lead to better results in tests of 
accuracy of a throw at a target. Bancazio (1992) states 
Barttlet (2000) confirms the existence of a specific 
throwing angle heading towards the centre of a target 
and its related optimal throwing speed. Simultaneously, 
deviation limits are mentioned for speed and for angle 
regarding this pair of fi gures, so that successful hit of 
a target is achieved. The deviation limits can grow with 
the size of a target. 

The main issue in working out the test of the ac-
curacy of a throw at a target is determining the optimal 
size of a target and the throwing distance for a targeted 
group of people. The aim of the study is to optimise the 
size of a target and the throwing distance for a selected 
group of university male and female students. 

0.5 m 0.9 m 0.7 m 

2 m 

2 m 

2 m 

4 m women, 6 m men 

6 m women, 10 m men 

8 m women, 14 m men 

Target options 

0.5 m 0.9 m 0.7 m 

0.5 m 0.9 m 0.7 m 

Fig. 1 
Schematic representation of the combination of the size of a diameter of a target and the throwing distance
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METHOD

Basic criteria for optimising the size of a target and the 
throwing distance for a test of the accuracy of a throw 
at a target

Optimisation of the size of a target and the distance 
is guided by the following conditions:
• The tested group will achieve an average amount of 

successful hits of the target out of the total amount 
of throws, in a specifi c combination of the size of 
a target and the throwing distance. 

• The tested group will have a standard distribution of 
the count of successful hits of the target, in a specifi c 
combination of the size of a target and the throwing 
distance.

Research group
The research group was made up of 79 men and 

71 women, students of the first year at the Ostrava 
University in Ostrava, the Physical Education and 
Recreation study fi elds. The group included only those 
persons who successfully fulfi lled the conditions for be-
ing accepted in the above mentioned study fi elds. We 
assume the students to have a relatively high skill level 
of a simple throw above shoulder height. The age of the 
tested persons ranged from 20 to 23 years. 

 
The process and organisation of measuring

The experiment included a combination of 3 diff er-
ent distances (men 6, 10 and 14 m and women 4, 6 and 
8 m) and the size of a target (0.5, 0.7 and 0.9 m), alto-
gether 9 combinations. 

The tested persons (TP) had, in each of the nine 
combinations of the size of a target and the throwing 
distance, 10 throws, which means that each TP per-
formed altogether 90 throws, in three combinations 
of the size of a target and at three distances from the 
target. Prior to the commencement of measuring, each 
TP carried out 10 practise throws with the combina-
tion of a target and distance at which he or she started 
throwing. With regard to the timely and organisational 
intensity, we selected the following procedure of measur-
ing. The TPs threw from one distance at three diff erent 
sizes of targets, always from the smallest diameter to the 
biggest, and then they moved to another distance from 
where they again threw at three diff erent sizes of targets. 
The tested persons threw a tennis ball whilst standing, 
from a marked throwing point, using a preferred arm to 
throw above shoulder height at a vertical round target 
(Fig. 1). The fi nal score of the experiment is then made 
up of the count of successful hits of the target, out of 
ten throws, achieved in all of the nine combinations of 
the throwing distance and the size of a target. 

To eliminate the training of tested persons, the 
method of a Latin square was used. The tested persons 
were split into threes. Each trio of TPs started to throw 
from a diff erent throwing distance at all three sizes of 
targets. 

Statistical methods 
The following methods were used to solve the is-

sue: normal Gaussian distribution of data was tested 
by the Kolmogorov-Smirnov test, the one way ANOVA 

Fig. 2 
Histograms showing the count of distribution of successful hits in diff erent combinations of the throwing distance 
and the size of a target, men (n = 79), women (n = 71) 
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(Analysis of variance) (Scheff e) and descriptive statis-
tics. The results were processed with the help of a sta-
tistic programme SPSS. 

RESULTS

Optimisation of the size of a target and the throwing dis-
tance 

The aim of the study is to fi nd a suitable combina-
tion of the throwing distance and the size of a target, 
which will suit the determined conditions. 

The test score of the experiment was represented 
by the number of successful hits of the target out of ten 
throws in a specifi c combination of the size of a target 
and the throwing distance. 

The condition of the normality of distribution of 
experimental data was verifi ed within the experiment. 
The Kolmogorov-Smirnov test confi rmed the normality 
of distribution of the experimental data in all combina-
tions of the size of the target and the distance, except 
from the 6 m/0.9 m combination in the men’s category 
and with the exception of the 4 m/0.9 m and 8 m/0.5 m 
combinations in the women’s category. Visual informa-
tion on the distribution of the count of experimental 
data is given in the histograms shown in Fig. 2. 

All nine combinations of the size of the target and 
the distance were subject to the one way analysis of 

variance. Statistically important diff erences between 
variations regarding the group of men and of women 
were found by the analysis of variance (TABLE 1a) and 
between the averages of successful hits using individual 
combinations of the size of the target and the throw-
ing distance in men (TABLE 1b) and women (TABLE 
1c). 

One way analysis of variance (Scheffe) divided 
the average scores of successful hits of the target us-
ing individual combinations of the throwing distance 
and size of a target into 5 homogeneous groups in the 
men’s category. The combination of the size of the 
target and the throwing distance in the homogeneous 
group 3, resembles the condition for achieving the aver-
age score of the count of successful hits of the target. 
The combinations are 10 m/0.7 m and 6 m/0.5 m. Out 
of the two, the 10 m/0.7 m combination fulfi ls the basic 
conditions best. 

One Way Analysis (Scheff e) similarly divided the 
individual combinations of throwing distances and tar-
get sizes into 6 homogeneous groups in the women’s 
category. In this category, the condition that the tested 
group will achieve an average score of the count of suc-
cessful hits resembles the combination of the target size 
and the throwing distance in the homogeneous group 3, 
which represents combinations 8 m/0.9 m, 6 m/0.7 m 
and 4 m/0.5 m. Out of this group, the combination 
6 m/0.7 m suits the above stated condition best. 

TABLE 1a
One Way Analysis of Variance – variance analysis (Scheff e) men (n = 79), women (n = 71)

Men Women
Throwing 
distance 

/
Size of target

Homogeneous groups Throwing 
distance 

/
Size of target

Homogeneous groups

x–
s 1 2 3 4 5

x–
s 1 2 3 4 5 6

14/0.5 1.36 2.00 x 8/0.5 1.80 1.76 x
14/0.7 2.70 1.81 x 6/0.5 2.84 1.91 x x
10/0.5 2.94 1.75 x 8/0.7 3.25 2.55 x x
14/0.9 3.65 1.72 x 8/0.9 4.14 1.72 x x
10/0.7 4.88 2.06 x 6/0.7 4.90 2.47 x x
6/0.5 5.82 1.98 x x 4/0.5 5.07 2.30 x x
10/0.9 6.03 1.13 x 6/0.9 6.00 2.44 x x
6/0.7 7.79 1.39 x 4/0.7 6.76 2.11 x x
6/0.9 8.64 1.86 x 4/0.9 7.83 1.84 x

Legend: 
Combination of distance (m)/target (m),
x–  –  diameter, 
s –  standard deviation, 
x – homogeneous groups.
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DISCUSSION

The available dexterity tests, covering the skill of 
an accurate throw, stem from a particular sports event 
(Bayios & Boudolos, 1998; Malina, 1968; Miller, 1992). 
Non specifi c tests of accuracy determined for school 
children are presented by (Böss, 2005; Měkota & 
Blahuš, 1983). What method was used by the authors 
of the above stated tests, to arrive at the used throwing 
distance and the size of a target is not evident. We as-
sume that their reasoning was based on the practical 

needs of sport divisions or on the personal opinions 
of the authors. In the submitted contribution we try 
to show the exact method of solving the basic issue in 
constructing a test of accuracy of a throw at a target, 
which means optimisation of the throwing distance and 
the size of a target. 

Optimisation of the size of a target and the throwing 
distance consisted in fi nding such a combination of the 
size of a target and a distance, which would suit the two 
above stated conditions, which means that the tested 
group will achieve an average count of successful hits 

TABLE 1b
Variations between average scores of successful hits, men (n = 79), one way analysis of variance (Scheff e) 

Throwing 
distance

/
Target size 

Precise scores of variations of averages for various throws
14/0.5 14/0.7 10/0.5 14/0.9 10/0.7 6/0.5 10/0.9 6/0.7 6/0.9

14/0.5 – 1.34* 1.58* 2.29* 3.52* 4.46* 4.67* 6.43* 7.28*
14/0.7 – 0.24 0.95 2.18* 3.12* 3.33* 5.09* 5.97*
10/0.5 – 0.71 1.94* 2.88* 3.09* 4.85* 5.89*
14/0.9 – 1.23* 2.17* 2.38* 4.14* 4.99*
10/0.7 – 0.94 1.15* 2.91* 3.76*
6/0.5 – 0.21 1.97* 2.82*
10/0.9 – 1.76* 2.61*
6/0.7 – 0.85
6/0.9 –

Legend: 
Throwing distance (m)/target size (m), 
*p < .05, 
the stated fi gures represent precise scores of variations of averages.

TABLE 1c 
Variations between average scores of successful hits, women (n = 71), one way analysis of variation (Scheff e)

Throwing 
distance

/
Target size

Precise scores of variations of averages for various throws
8/0.5 6/0.5 8/0.7 8/0.9 6/0.7 4/0.5 6/0.9 4/0.7 4/0.9

8/0.5 – 1.04 1.45 2.34* 3.10* 3.27* 4.20* 4.96* 6.03*
6/0.5 – 0.41 1.30 2.06* 2.23* 3.16* 3.92* 4.99*
8/0.7 – 0.89 1.65* 1.82* 2.75* 3.51* 4.58*
8/0.9 – 0.76 0.93 1.86* 2.62* 3.69*
6/0.7 – 0.17 1.10 1.86* 2.93*
4/0.5 – 0.93 1.69* 2.76*
6/0.9 – 0.76 1.83*
4/0.7 – 1.07
4/0.9 –

Legend: 
Throwing distance (m)/target size (m), 
*p < .05, 
the stated fi gures represent precise scores of variations of averages.
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out of all throws and simultaneously the fi nal score of 
the given group will suit the condition of the normal 
distribution of the experimental data. 

Both of the set out conditions ensure the test of the 
accuracy of a throw at a target having the option of us-
ing parametric statistical methods in other statistical 
analyses. 

A basic requirement was set out during the early 
considerations of constructing a test of the accuracy 
of a throw at a target, which was for the test to cover 
the whole range of the current level of skill of throw 
accuracy within a tested group. The whole range of the 
level of skill of throw accuracy can be covered, when 
the achieved results for a specifi c combination of the 
throwing distance and the size of a target have a normal 
distribution and the medium score is around the middle 
of the variation span of the tested group. The considera-
tion is based on the practical experimental situation of 
extreme combinations of the throwing distance and the 
size of a target. A long throwing distance with a small 
size target or a short throwing distance combined with 
a large target will result in a shift of the count of suc-
cessful hits of the target for individual tested persons 
towards extreme scores. In the fi rst case, it will be ex-
tremely low scores of the count of successful hits of the 
target and vice versa, in the second case it will be to-
wards the high scores of successful hits (see histograms 
of counts, Fig. 2). The test of the accuracy of a throw at 
a target was constructed using a sample of students of 
the Physical Education and Recreation fi elds. Following 
the verifi cation of other criteria, which the test must 
fulfi l (reliability, validity) it will be modifi ed for school 
education use. There is a presumption that with the age 
of school children descending, the importance of the 
throw technique and the force capacity of the throwers 
will grow. These important factors may have a signifi -
cant infl uence on the achieved results of the test of the 
accuracy of a throw at a target. Within the next stage of 
the research, we shall adapt individual combinations of 
the throwing distance and the size of a target, so that 
they are suitable for a particular age group of school 
children. The presented contribution suggests a specifi c 
approach for constructing a test of accuracy of a throw 
at a target. We assume that the test of the accuracy of 
a throw at a target will be a suitable and easily available 
test, which will be used not only for the diagnostics of 
the skill of the accuracy of a throw, but also as a tool for 
developing the skill of throwing. The easy quantifi cation 
of the test result of the accuracy of a throw at a target by 
the actual thrower has an important motivational eff ect. 
The test fulfi ls the basic condition of safety, as throwing 
a tennis ball minimises the risk of injury. 

CONCLUSION

Optimisation of the size of a target and the throw-
ing distance for the test of the accuracy of a throw at 
a target for the adult category (university students), is 
conditioned by the fulfi lment of two conditions:
• Our research confi rmed that the condition of achi-

eving a fi nal score as an average of the total count 
of throws is, for the men’s category, fulfi lled by the 
combination of the throwing distance and the size 
of a target of 10 m/0.7 m and the 6 m/0.7 m combi-
nation for the women’s category.

• The research confi rmed that the condition of the 
normal Gaussian distribution of experimental data is 
fulfi lled in both categories by most tested combinati-
ons of the distance and the size of a target, except for 
extreme situations (the combination 6 m/0.9 m for 
men and the combinations 4 m/0.9 m and 8 m/0.5 m 
for women). 

• While respecting the determined conditions, for the 
test of the accuracy of a throw at a target for adults, 
we suggest using the 10 m/0.7 m combination of the 
throwing distance and the size of a target for men 
and 6 m/0.7 m for women. 
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OPTIMALIZACE VELIKOSTI TERČE 
A ODHODOVÉ VZDÁLENOSTI PŘI HODU 

NA CÍL PRO DOSPĚLÉ OSOBY
(Souhrn anglického textu)

Cílem studie je optimalizovat odhodovou vzdále-
nost a velikost terče jako východisko ke konstrukci tes-
tu přesnosti hodu na cíl tenisovým míčem. Optimální 
kombinace musí splňovat dvě podmínky – testovaný 
soubor dosáhne u konkrétní kombinace velikosti ter-
če a odhodové vzdálenosti průměrné hodnoty počtu 
úspěšných zásahů terče z celkového počtu hodů a bude 
splňovat podmínku normálního rozdělení. Zkoumaný 
soubor tvořilo 79 mužů a 71 žen, studentů prvního 
ročníku oborů tělesná výchova a rekreologie Ostravské 
univerzity v Ostravě. Pro experiment byly zvoleny pro 

obě kategorie tři velikosti terče (0,5; 0,7; 0,9 m) a tři 
odhodové vzdálenosti (6, 10, 14 m pro muže a 4, 6, 8 m 
pro ženy) – celkem devět kombinací. Skóre experimentu 
tvoří počet úspěšných zásahů terče z desíti hodů v kaž-
dé kombinaci velikosti terče a odhodové vzdálenosti. 
Pro řešení problematiky byly použity metody testování 
normality rozložení experimentálních dat (Kolmogo-
rov-Smirnov), jednofaktorová analýza rozptylu (Scheff e) 
a základní statistické charakteristiky. Výzkum prokázal, 
že stanovené podmínky splňuje v kategorii mužů kombi-
nace odhodové vzdálenosti a velikosti terče 10 m/0,7 m 
a v kategorii žen kombinace 6 m/0,7 m.

Klíčová slova: hod, přesnost, motorický test, odhodová 
vzdálenost, velikost terče.
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A sports result fulfi ls its true goal only after monitoring the public and its response, and thus the result acquires 
additional important dimensions. The signifi cance of a sports result is most often evaluated intuitively and on the 
basis of emotional reactions and beliefs about its importance on a national and not the worldwide level. An analysis 
of the evaluation of an elite sports result, achieved at the most important competitions, reveals that various types of 
public value sports results diff erently. A sports result is signifi cantly more appreciated by the general and expert pub-
lic, whilst journalists appreciate it the least. The latter strive to remain objective even when reporting about a one off  
event, such as major sports event; nevertheless, at the same time they do not suffi  ciently recognise that an important 
achievement is the product of a long term training process. The expert public appreciates a competitive sports result 
more than journalists; presumably, this is a result of the understanding of the importance of the prior training proc-
ess for the competition achievement. The general public appreciates a sports result the most, which indicates two 
things – fi rstly, although media can create public opinion, it has a small infl uence on the general public; secondly, the 
results are appreciated mostly on an emotional basis, caused by the road to success and not only by the moment of 
the achievement of success. Obviously people long for “stories” as well as for “heroes”. Thus far the media has not 
been able to provide these stories for the public. 

Keywords: Elite sports result, diff erent types of public, evaluation.

INTRODUCTION

People often evaluate the sports results of national 
and foreign sportspeople. The evaluation is based not 
only on the actual understanding of the sports discipline 
and personal experience, but also on the basis of previ-
ously formed beliefs and preconceptions. According to 
the previously achieved results, the level of competition 
and the “knowledge” of an individual sports discipline, 
people somehow form an expectation of the level of 
results sportspeople should achieve. Therefore, it often 
comes as a surprise if results are not in accordance with 
the expectations of people (Godnič, 2005; Kolar, 2005; 
Starc, 2005). 

People carry around a variety of unspoken beliefs 
and expectations and they are not aware of how often 
they use them to evaluate things (Musek, 1997). As 
a result, people constantly form and check their as-
sumptions and constructs about themselves, others and 
the world and they evaluate these intuitive judgments 
on the basis of available information (Kelly, 1955). 
A characteristic of this so called intuitive evaluation is 
a relatively low level of informedness (Sruk, 1995); the 

lack of which leads to the formation of “theories” about 
actual phenomena in the mental images of people. One 
such phenomenon, which people always evaluate on the 
basis of numerous intuitive judgments, is undoubtedly 
sports results (Starc, 2005). Modern cognitive and per-
sonality psychologies have revealed that evaluation is 
infl uenced by acquired experience, beliefs, attitudes and 
prejudice on one hand and, on the other hand, latent 
hidden dimensions, structures and mechanisms, which 
function “beyond” experienced and conscious cogni-
tive activity. All these subconsciously acting aspects 
of human cognitive functioning (evaluation, thinking, 
predicting, etc.) are described by some authors (Flavell, 
1979 in Musek, 1997) as meta-cognition. Meta-cognition 
consists of implicit comprehension (comprehension and 
images which are a part of subconscious human mental 
functioning), attribution (description samples), cogni-
tive schemes (images and comprehension that people 
create about things, phenomena, persons and events), 
prototypes (prejudice and stereotypes) and scriptures 
(hidden cognitive scenarios). Despite their everyday 
frequency, the intuitive evaluations of achieved sports 
results are (most) often incorrect, as people usually 
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make mistakes in intuitive evaluation. Their evaluations 
are often one sided, their conclusions superfi cial and 
unreliable (Kolar, 2005). 

An elite sports result is usually subjected to very 
superfi cial and most often entirely intuitive judgment 
and evaluation (Kolar, 2005). As the elite sports result 
is being claimed by everyone (Kolar, Bednarik, Kovač, 
& Jurak, 2007), the present study examined how it is be-
ing evaluated by the representatives of diff erent types of 
public – the laypersons with intuitive evaluation (general 
public), experts with previous knowledge and experience 
(the expert public) and others with knowledge about 
the diff erent eff ects and roles of a specifi c sports result 
(journalists, sponsors). The expert public most often 
creates the elite sports result, sponsors and journalists 
give it a certain external value and the general public 
consequently creates an opinion about this result in 
their role of observers, who as taxpayers support the 
elite sport (Elvin & Emery, 1997; Kolar, 2005). 

Sports events and the achieved elite results have an 
extensive social, cultural and economic impact, as they 
encourage greater interest for active sports participa-
tion (Bartoluci, 2003; Bednarik, 1996; Elvin & Emery, 
1997; Gratton & Taylor, 2000). At the same time, they 
are an important factor in the formation of the national 
identifi cation of individuals and groups (Kovač, Starc, 
& Doupona Topič, 2005). Consequently, it matters sig-
nifi cantly how diff erent types of the public evaluate the 
result, with media playing a signifi cant role, particularly 
the television and press, as they are important in the 
production, reproduction and distribution of numerous 
discourses related to sport in the modern world (Boyle 
& Haynes, 2000).

METHODOLOGY

Sample of measured subjects
Sampling of the general public was carried out by 

the Slovenian statistical offi  ce, while sampling of other 
types of the public was carried out by the Public insti-
tution for sport in Slovenia. The representative sample 
of the general public includes 855 people; Slovenian 
residents aged 19 to 65. The sample of the expert public 
included 574 people, representatives of national sports 
governing bodies, coaches, members of the Association 
of Slovenian sports, pedagogues and members of the 
highest executive committees in sport. The sample of 
journalists included 40 journalists and members of the 
Association of Slovenian sports journalists. The sample 
of sponsors included 494 potential sponsors – managers 
of Slovenian medium and large companies.

Sample of measured variables 
The sample of variables consists of the evaluation 

of the achievements of sportspeople (divided into 
six levels of participation: 1st–3rd place, 4th–8th place, 
9th–16th place, 17th–32nd place, worse than 32nd place,) 
at major international competitions (Olympic Games, 
World and European senior and junior championships). 
Questions were included within the segment “Evalua-
tion of competitive sports results”, which formed a part 
of a questionnaire entitled “Sport in the role of national 
identity of the Slovenian people” SNI–01 – general pub-
lic; SNI–02 – expert sports public; SNI–03 – journalists 
and SNI–04 – sponsors (Kovač, Doupona-Topič, Bedna-
rik, Jurak, Brenk, Starc, Majerič, & Kolar, 2003). The 
evaluation included 77 sports disciplines, which in 2004 
had categorised sportspeople according to the criteria 
of Slovenian Olympic Committee (report by SOC, Feb-
ruary 2004). The measured subjects evaluated achieve-
ments of sportspeople on a six level Likert scale.

 
Data collection method 

Data were collected within the research project 
Sport in the role of national identity of the Slovenian 
people (Kovač et al., 2003, 2005). Interviewing of the 
general public took place in February 2004 with the 
assisted individual approach of the interviewer. All the 
interviewed subjects were previously notifi ed of the pur-
pose and procedure of the study. Interviewing was car-
ried out with the use of standard procedure by trained 
interviewers, undergraduate and postgraduate students 
of the University of Ljubljana. Interviewing of all other 
types of public was carried out by post by the Public 
institution for sport in Slovenia. Data collection was car-
ried out according to the regulations of the law on the 
protection of personal information (published in offi  cial 
gazette no. 59/99), in order to ensure the anonymity of 
the interviewed subjects. 

Data analysis
An average mark was calculated for each evaluation 

of every type of public. Diff erences between the evalu-
ations of diff erent types of the public were tested with 
a single factor variance analysis. 

RESULTS

Firstly, interviewed subjects of all four types of public 
have “regardless of the sports discipline evaluated sports 
achievement” by marking the fi ve levels of achieved re-
sults (1st–3rd place, 4th–8th place, 9th–16th place, 17th–32nd 
place, worse than 32nd place) at the Olympic Games and 
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the value of participation at the Olympic Games. The 
interviewed subjects have marked individual achieve-
ments with marks of 1 to 6, where 1 represented “a poor 
result” and 6 “an excellent result” (TABLE 1). 

All types of the public evaluated a medal won at the 
Olympic Games with very high and consistent marks, so 
no statistically signifi cant diff erences were observed. For 
all other levels of achieved results and for participation 
at the Olympic Games, the marks of individual types of 
the public were signifi cantly diff erent on a 1% risk level; 
the evaluations of individual achievements decrease with 
the level of the achieved result. Participation in the Ol-
ympic Games received better evaluation than placement 
below the 32nd place in all types of public.

Secondly, representatives of the expert public and 
the journalists have then “regardless of sports discipline 
evaluated sports achievements” (1st–3rd place, 4th–8th 
place, 9th–16th place, 17th–32nd place, worse than 32nd 
place) and participation at the senior and junior world 
and European championships. Interviewed subjects 
marked individual achievements with marks 1 to 6, 
where 1 represented “a poor result” and 6 “an excellent 
result” (TABLE 2, 3). 

Representatives of the expert public evaluated, 
with statistically signifi cant higher marks, all levels of 

achievements at senior and junior championships in 
comparison to journalists. The only two results where 
statistically signifi cant diff erences were not revealed be-
tween the marks of selected types of public is “participa-
tion in the World and European championships”. Both 
types of the public marked participation as being higher 
than a result below the 32nd place.

The evaluation of Slovenian sportspeople at the 
junior World and European championships reveal the 
same results as the previous group, regardless of sports 
discipline.

Thirdly, representatives of the expert public and jour-
nalists evaluated “the importance of a medal won by 
Slovenian sportspeople at the World championships in 
a particular sports discipline”. The interviewed subjects 
marked the achievements (a medal won at the World 
championships) for 77 selected sports disciplines with 
marks of 1 to 6, where 1 represented “an unimportant 
result” and 6 “an extremely important result”. Out of 
77 selected sports disciplines, the expert public marked 
a medal won at the World championships with higher 
marks in 75 sports, whereas the journalists awarded 
higher average marks to two sports (car racing and mo-
torbike racing). The expert public evaluated the impor-
tance of a medal signifi cantly higher than the media on 

TABLE 1 
Average values of the evaluation marks of specifi c results, achieved at the Olympic Games, from the viewpoints of 
diff erent types of public at a risk level (not on)
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TABLE 2
Average values of the evaluation marks of particular results, achieved at the senior World and European champion-
ships, from the viewpoints of the expert public and the journalists
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TABLE 3
Average values of the evaluation marks of particular results achieved at the junior World and European championships, 
from the viewpoint of the expert public and the journalists
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a 1% risk level in 53 sports and on a 5% risk level in 10 
sports. Both types of the public evaluated with the high-
est average mark the importance of a medal won at the 
World championships in athletics (expert sports public 
at 5.88 and journalists at 5.67). 

Fourthly, representatives of the expert public and 
journalists answered the question: “In your opinion, 
what result of Slovenian sportspeople is considered to 
be good at the World championship?” The interviewed 
subjects marked the achievement with marks of 1 (par-
ticipation at the WC), 2 (placement worse than 32nd 
place), 3 (result between 17th and 32nd place), 4 (result 
between 9th and 16th place), 5 (result between 4th and 8th 
place) and 6 (1st–3rd place at the WC). Out of 77 sports 
disciplines, the expert public evaluated a lower achieved 
result as good in 55 sports whereas the journalists did 
so in 22 sports. The expert public evaluated as being 
good signifi cantly lower results on a 5% risk level in two 
sports (sailing and white water kayak – canoe), where-
as the journalists evaluated as being good signifi cantly 
lower results on a 5% risk level in football. Both types of 
the public evaluated as good mostly high results in tra-
ditionally successful Olympic sports (athletics, artistic 
gymnastics, white water kayak – canoe, swimming, al-
pine skiing, ski jumping, rowing) and considerably lower 
results in some less successful sports (baseball, boxing, 
water polo, triathlon, etc.).

The expert public evaluated a medal won at the World 
championships as a good result in a total of 52 sports 
(with an average mark of between 3.5 and 4.5 in 31 
sports), a very good result (an average mark of between 
4.5 and 5.5) in 14 sports or an excellent result (an average 
mark of between 5.5 and 6) in seven sports; in contrast, 
representatives of journalists shared the same opinion on 
only 28 sports (a good result for 15 sports, a very good re-
sult for 11 sports and an excellent result for two sports).

The majority of the marks of both types of the public 
are between the average values of 3 and 5, showing that 
the representatives of both types of the public evaluated 
a result around 16th place in most sports at the World 
championships as a good result. Representatives of the 
expert public expect the highest results in alpine skiing, 
as in their opinion a good result would be placement 
around 4th place at the World championships (average 
mark – 5.01) and the lowest in baseball (2.97) and golf 
(2.92). Representatives of journalists would be satis-
fi ed only with high results in white water kayak – canoe 
(5.21), alpine skiing (5.16) and ski jumping (5.14). All 
three sports have been traditionally successfull, with 
Slovenian sportspeople achieving the highest places at 
major international competitions, yet the international 
degree of presence of these sports is modest at best. 
The lowest mark has been awarded by journalists to 
the sport that also receives the most media attention in 
Slovenia– football (2.72). 

DISCUSSION

The fi ndings of the presented comparisons reveal 
that the four different types of the public evaluate 
achievements at the Olympic Games differently, al-
though all types of public evaluated a medal won at the 
Olympic Games as an excellent result regardless of the 
sports discipline. In contrast, the journalists and spon-
sors evaluated all other levels of results one mark lower 
on average than the general and expert public. The latter 
presumably evaluated sports results on the basis of their 
understanding about the international competition, the 
eff ort invested in the development of an individual result 
and the possibilities for achieving such a result at the 
Olympic Games. Undoubtedly, the expert public also ac-
cepts the Olympic Games as a unique event, where the 
fi nal results sometimes surprise even the best experts. 
As a result, their evaluation could be considered the 
most valid. Sponsors presumably evaluated individual 
achievement from the marketing value viewpoint and 
journalists from the media response perspective. The 
general public probably added, beside the evaluation of 
the diffi  culty of achieved results at the Olympic Games 
and the media response, an emotional component of the 
response to the achievement of the result of sportspeople 
at the Olympic Games. Specifi cally, it has been revealed 
that the elite sports result has an important infl uence 
on the national identifi cation of the Slovenian people; 
furthermore, representatives of the general public listed 
the elite sports result as a factor that makes them the 
proudest for the recognition of Slovenia abroad (Kovač, 
Starc, & Doupona Topič, 2005). 

All types of public consider a placement below the 
32nd place at the Olympic Games as some kind of disap-
pointment and evaluate it lower than more participation 
at the Olympic Games. Participation opens new pos-
sibilities and expectations of achievement, particularly 
as the Olympic Games represent a one off  event where 
sometimes totally unknown sportspeople sometimes 
achieve extremely good results. Nevertheless, the evalu-
ation shows that the society currently values the motto 
“to be an Olympian” considerably more than “participat-
ing is more important than winning”. 

Whereas a comparison of the results achieved at the 
Olympic Games as the biggest sports event included all 
four types of the public, the rest of the analysis tested 
only the diff erences between the expert public and the 
journalists.

On the basis of the analyses of the diff erences be-
tween the average values, which the representatives of 
the expert public and the journalists awarded to diff erent 
levels of the achieved results of the four biggest interna-
tional competitions in senior and junior category, it can 
be observed that the expert public evaluated the achieve-
ments of Slovenian sportspeople higher in twenty four 
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cases of evaluation when compared to the journalists. 
The diff erences in the evaluation of the achievements of 
individual competitions are larger in the junior than the 
senior category, as the representatives of the expert pub-
lic presumably evaluate the results in the junior category 
also from the point of view of the future potential of an 
individual result. The sports results and the competition 
ability of a sporter develop in diff erent individual trends 
and according to the nature of each individual sports 
discipline. The time needed for the achievement of an 
elite sports result is as a result of the particularities of 
specifi c sports disciplines (Bednarik, 1996; Kolar, 2005) 
and the representatives of the expert public understand 
that the result can be achieved only with a long term, 
systematic and continuous process of suitable sports 
training (Bednarik, Petrovič, & Tušak, 2001). It can be 
assumed that journalists undervalue the results in the 
junior category, which results in less media attention 
towards the achievements of Slovenian sportspeople in 
junior categories.

Both types of the public evaluated achievements be-
low 32nd place as being lower than mere participation in 
the competition. Presumably, the evaluation also indi-
cates that the largest competitions should be for sports-
people who can achieve a signifi cant result, concluding 
that the criteria for participation at the events should be 
stricter. This can also be explained with the decrease of 
the costs of competitions, as fi nancial means should not 
be invested into average results. The primary product of 
elite sports training as the main activity of sports dis-
ciplines, considered as a production process, is an elite 
sports result (Bednarik, 1996). This result has its value 
based on the production costs and the trading value 
of the result (Bednarik et al., 2001). The analyses of 
recent years show that elite sports results are becoming 
more expensive (Bednarik, Remih, Močnik, Simoneti, 
Štiblar, & Šugman, 2000), whereas sponsorship money 
is being decreased in a smaller environment due to the 
conditions of globalisation (Chelladurai, 2001); there-
fore, the majority of sports require a rationalisation of 
participation at events.

The diff erence between a medal and 4th–8th place is 
larger in the case of journalists compared to the expert 
public on all levels of competition. It can be conclud-
ed that the expert public evaluates an achieved 4th–8th 
place mainly through the understanding of the diff er-
ence in the quality between the third and fourth placed 
sportspeople at the big competition, whereas journalists 
evaluate the result mostly from the media response to 
the medal or the achieved fourth place. All statistical re-
ports in the media show that the success of the country 
at large competitions is being evaluated by the number 
of medals won (Kolar, Bednarik, Kovač, & Jurak, 2007; 
Beijing Competition information. Overall medal stand-

ing, 2008; Lazar, 2003; Yahoo! Sports Overall medal 
count, 2008). 

Both types of the public, out of 77 sports, evalu-
ated with the highest average mark a medal won at the 
World championships in athletics. Athletics is a sport 
to which diff erent types of the public would award the 
largest support from public fi nances; furthermore, the 
results of Slovenian women athletes are extremely high 
on the scale of achievement that bring out in people 
feelings of national pride (Kovač, Starc, & Doupona 
Topič, 2005). Both types of the public, according to 
the average mark of the achieved medal at the world 
championships, placed their emphasis on the top ten 
sports of basketball, swimming, football, ski jumping, 
artistic gymnastics, handball, volleyball and ice hockey 
in addition to athletics. The expert sports public also 
values alpine skiing while the media views road cycling 
as being highly regarded. All top ten sports disciplines 
are Olympic sports, which indicates the extreme at-
tention paid to the Olympic Games and also gives the 
Olympic sports special value in various classifi cations, 
e.g. fi nancial support from public fi nances, interest of 
sponsors, media coverage, etc. (Kolar, 2005). The ex-
pert public evaluated the importance of a medal won 
at the World championships even more highly than the 
journalists in the majority of sports and also evaluated 
a worse result achieved at the World championships as 
a good achievement. Both types of the public evaluated 
as a better result those of sports that are highly regarded 
in Slovenia than of sports, which are not highly success-
ful, developed or well known in Slovenia. 

For the expert public, the sporting success of Slov-
enian sportspeople is considered in a much broader way 
and in more sports in comparison to the journalists, 
who have limited this recognition only to few sports. 
This is also confi rmed by reviewing the articles in daily 
and weekly newspapers or in daily and weekly sports 
information programmes, where the amount of report-
ing and space allocated for individual sports depend on 
the type of sport or the achieved result. 

These fi ndings reveal that the evaluation of results 
was based mainly on the personal understanding of each 
result for every interviewed subject, who compared it 
with the previous achievements of the particular sport 
and not to objective criteria, such as the world wide 
expansion of the sports discipline and the number of 
participating competitors at the World championships. 
That is to say, it is difficult to be satisfied with the 
achievement of around 16th place in the sports disci-
plines in which Slovenian sportspeople achieve good 
competitive results and medals. The result itself is real-
istically signifi cant in these sports; however, the observ-
ers consider it a disappointment, as their expectations 
are much higher. In contrast, in sports disciplines with 
no tradition of achieving such high results, the expecta-
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tions are lower and the satisfaction with worse results 
is considerably higher. 

It is expected that both of the observed types of pub-
lic possess a high degree of expertise, an understanding 
of the problems of Slovenian sport and the position of 
each particular sport in the international sports frame-
work. When comparing the selected types of public, 
it is interesting to notice that the journalists value the 
achievements of Slovenian sportspeople at the Europe-
an and World championships as being at a signifi cantly 
lower level than the expert public does and the achieve-
ments at the Olympic Games are regarded as the lowest 
by all types of public. According to Bednarik (1996), 
a sports result has psychological and fi nancial aspects 
in trading value; both aspects infl uence the evaluation 
of a sports result. The present study is concerned with 
the psychological aspects of the sports result, which are 
experienced by both the expert type of public, who di-
rectly or indirectly participate in the making of a result, 
and the journalists, who monitor the making and the 
achievement of the result, write about it and present it 
to other types of public. As the psychological aspects 
of a sports result are measurable mainly by the satisfac-
tion of participants at the achievement of the result and 
as they infl uence the evaluation of sports achievement 
(Bednarik, 1996), it is understandable that the direct 
producers of the sports result (the expert public) value 
the achievement higher than passive observers (journal-
ists). Nevertheless, this argument does not withstand 
scrutiny, as the representatives of the general public 
should, at the achievements of elite sports results of 
Slovenian sportspeople, consequently experience even 
a smaller degree of satisfaction than the journalists and 
this should have been refl ected also in their evaluation 
of the importance of the result in comparison to the 
journalists. The results of general public proved the op-
posite, as they experienced a larger degree of satisfaction 
than the expert public by evaluating the achievements 
of Slovenian sportspeople with the highest marks out 
of all studied types of public.

It is possible that the reasons for the low evalua-
tion of sports achievements by the journalists should 
be looked upon from the fi nancial perspective of the 
trading value of a sports result. This argument also does 
not withstand a serious examination, as the sponsors, 
whose purpose are commercial goals (Hong, 1997) ex-
pressed in the fi nancial aspect of the trading value of 
the sports result, evaluated sports results higher than 
the journalists (Kolar, 2005). Therefore, it is reasonable 
to ask why the journalists evaluate sports achievements 
of Slovenian sportspeople with low marks. Is jealousy 
a possible reason due to the “merely” passive role of 
the media in sport, or are the other types of public over 
evaluating the value of the sports result? Or is perhaps 
the real reason the insuffi  cient understanding and un-

derestimation of the actual circumstances needed for 
the achievement of the elite sports result? Under evalu-
ation of the elite sports results of sportspeople by the 
journalists is not a problem in itself, as it only refl ects 
the opinion of the journalists about the importance of 
the sports achievements of Slovenian sportspeople. The 
problem occurs when the expression of this opinion in 
the articles and reports about the sports achievements 
of Slovenian sportspeople influences the attitude of 
other types of the public to the sport. The results of the 
present and other studies (Godnič, 2005; Kolar, 2005) 
reveal that the media do not significantly influence 
the formation of public opinion, despite the contrary 
arguments of several other authors (Boyle & Haynes, 
2000; Košir & Ranfl , 1996). Signifi cant diff erences in 
the evaluation of sports achievements between the ex-
pert public and the journalists could be also seen in the 
lack of expert knowledge of the journalists, which could 
start a debate about the need for introduction of sports 
journalism as a separate study programme. Specifi cally, 
journalists nowadays often prove that the media can use 
negative topics in sport (scandals, doping, rows between 
sportspeople and coaches, etc.) and turn them into sell-
ing strategies for increasing their audiences (Godnič, 
2005), rather than supplying expert commentary, which 
requires more knowledge. 

CONCLUSION

Sport may be seen as a social, cultural, economic 
and media phenomenon (De Knop, 1998; Larive, 
1994). It has various aims and goals such as winning 
a competition, learning sports skills, relaxation, staying 
healthy, rehabilitation, creating an income, having fun 
and mostly a lifestyle which in a “chaotic sense” involves 
the term “quality of life” (Chelladurai, 1992; De Knop, 
1998; Kolar, 2005; Sasser, Olsen, & Wyckoff  1978). 

Another way in which sport manifests itself is elite 
sport. Every result in elite sports has, via its feedback 
and in line with the logic of system theory, an eff ect on 
the entire training process as well as on the consumers 
of top sports: spectators and the sports industry (Bed-
narik, 1996). Therefore, such a result can be viewed as 
a multiplier and creator of other types of sport such 
as the sport of children and young people, commer-
cial sport and sports recreation (Bednarik & Petrovič, 
1998). 

As a result of media attention and the recognition 
of elite sportspeople and teams, sports results are often 
the subject of evaluation by all types of the public. Such 
evaluation of individual sports results is amateur in most 
cases, as the reviewers, who are not the subjects of any 
expert public, evaluate sports achievements on the basis 
of their perceptions and the available commentaries of 
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sports journalists from diff erent media (radio, televi-
sion, daily, weekly and monthly newspapers, and the 
internet), which are often partial and incomplete and 
present only the opinions of journalists. These opinions 
are not always objective, as they are limited by the edito-
rial policy of individual media, the amount of fi nances 
an individual sport sets aside for media attention, the 
knowledge of journalists about particular sports disci-
plines, the criteria journalists set when evaluating sports 
achievement and, fi nally, with the emotional attachment 
of the journalists to a particular sports discipline. As 
a result, perception and evaluation are not always a real-
istic refl ection of the achieved sports result, but only an 
emotional response, caused by an achieved sports result 
according to the expectations of diff erent types of public 
(journalists, the general public, etc.). Predicted and ex-
pected high sports achievements create high expectation 
and sometimes a sense of euphoria in people that can 
easily turn into major disappointment. As a result, an 
elite sports result (e.g. 5th place at the Olympic Games) 
can be seen as a bad and unsatisfactory result of the 
sporter from the amateur public point of view. In con-
trast, some results with a lower degree of quality, when 
achieved unexpectedly, can receive positive evaluation 
and appreciation. 

The presented fi ndings can be at least partially ex-
plained by means of an introductory discussion about 
the subconscious aspects of the cognitive acting of peo-
ple (Flavell, 1979 in Musek, 1997), which direct and 
infl uence an understanding of reality with a whole spec-
trum of phenomena (implicit understanding, cognitive 
schemes, prejudice and stereotypes). It is obvious that 
a representation of reality, in this case an elite sports 
achievement, is diff erently perceived by representatives 
of diff erent types of the public and is based solely on 
intuitive deciding.

The analysed data show that the evaluation subject 
of the journalists and the evaluation subject of the ex-
pert public are two diff erent matters. The more criti-
cal evaluation of the journalists could be explained by 
the fact that the journalists are mostly observers of 
the events competitions, whereas the expert public 
is a creator of sports achievement. The latter type of 
public does not consider an achievement as a unique 
event that is defi ned with competition placement, but 
as a result of a long term methodical training process. 
It is questionable whether the journalists underestimate 
sports achievements or their evaluation is an expression 
of expert objectivity without an emotional component, 
which is always at hand with the creators of elite sports 
results. Although some researchers consider an elite re-
sult as important as the amount of media attention it 
receives (Boyle & Haynes, 2000; Godnič, 2005), it can 
be concluded on the basis of analyses that the media 
in Slovenia do not have a signifi cant infl uence on the 

formation of public opinion about the value of sports 
results.
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HODNOCENÍ VRCHOLOVÉHO SPORTOVNÍHO 
VÝSLEDKU Z POHLEDU RŮZNÝCH TYPŮ 

PUBLIKA
(Souhrn anglického textu)

Sportovní výsledek splňuje svůj pravý účel tehdy, 
je-li zaznamenán veřejností a podle příslušné odezvy na-
bývá případně dalších významných dimenzí. Význam 
sportovního výsledku je nejčastěji hodnocen intuitivně 
a na základě emocionálních reakcí a názorů na jeho 
důležitost v národním, nikoliv celosvětovém měřítku. 
Analýza hodnocení vrcholového sportovního výsledku 
dosaženého na nejvýznamnějších soutěžích odhaluje, 
že různé typy obecenstva hodnotí sportovní výsledky 
různě. Sportovní výsledek z podstatné části více uznává 
široká a odborná veřejnost, zatímco novináři jej oceňují 
nejméně. Posledně jmenovaní se snaží zůstat objektivní, 
když referují např. o jednorázové velké sportovní akci; 
nicméně novináři nedostatečně chápou to, že významný 
sportovní úspěch je výsledkem dlouhodobého tréninko-
vého procesu. Odborná veřejnost si sportovních výsled-
ků cení více než novináři; toto je zřejmě dáno tím, že 
odborníci chápou, jaký má předchozí trénink význam 
pro dosažený výsledek. Široká veřejnost sportovní výsle-
dek oceňuje nejvíce, což ukazuje na dvě věci – za prvé, 
média sice mohou tvořit veřejné mínění, ale na širokou 
veřejnost mají malý vliv; za druhé, výsledky jsou hod-
noceny zejména na emocionální bázi, zahrnující cestu 
k úspěchu, ne pouze okamžik dosažení výsledku. Lidé 
očividně touží po „velkých příbězích“ a jejich „hrdi-
nech“, avšak média nejsou schopna tyto příběhy lidem 
prezentovat.

Klíčová slova: vrcholový sportovní výsledek, různé typy obe-
censtva, hodnocení.
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In order to reduce the increase of obesity and an inactive healthy lifestyle in the population, we are seeking means 
which would enhance a change in physical activity behavior worldwide. Information technologies, especially the in-
ternet, are among these means. Research has shown internet intervention to be eff ective in enhancing health in the 
population. The aim of the pilot study is to verify the usability of the online Indares.com system in collecting data 
on physical activity (PA) and at the same time to analyze a possible use of the system for intervention programs. The 
verifi cation of the Indares.com system was carried out in the spring term (from January to May 2008) in a sample of 
114 students at Valdosta State University who recorded their PA regularly into the system. The study analyzed the data 
from the fi rst 12 weeks of the semester. The results show that the Indares.com system is an eff ective tool for the online 
collection of data on PA in its users and that the recorded data can be used for research purposes. Furthermore, the 
obtained information suggests that the Indares.com system can be used in internet intervention programs.

Keywords: Internet research, tailored feedback, intervention, monitoring of physical activity.

INTRODUCTION

The results of a study carried out on a sample of 
the population aged 15–69 years show that only 39.7% 
of the inhabitants of the Czech Republic meet the re-
quirements of “healthy people 2010” concerning the 
amount of performed physical activity (PA) (Frömel et 
al., 2006). In order to reduce the increase of obesity and 
an inactive healthy lifestyle in the population, we are 
seeking means which would enhance a change in physi-
cal activity behavior worldwide and motivate people to 
a healthy and physically active lifestyle. In developed 
countries, there is a growing trend of the use of modern 
information technologies, especially the internet, in ap-
plying intervention aimed at behavioral changes. The 
annual increase of internet users provides reasons for 
using it for intervention purposes. This also applies to 
the Czech Republic where the number of households 
with internet access has risen from 14.8% in 2003 to 
32% in 2007 (Český statistický úřad, 2007). Present 
experience tends to confi rm the effi  ciency of internet 
intervention. Among the advantages is the possibility of 
addressing a large number of people while keeping costs 
low (Lewis et al., in press; Spittaels, De Bourdeaudhuij, 
& Vandelanotte, 2007). Using internet applications, we 
can deliver information tailored to users (Fotheringham, 
Owies, Leslie, & Owen, 2000) and provide them with 
privacy and anonymity. Moreover, users can access the 

applications at times and places that suit them best 
(Moyer & Finney, 2004/2005). The studies discussing 
internet based intervention that have been published so 
far concerned public health with a focus on PA (Mar-
shall, Leslie, Bauman, Marcus, & Owen, 2003) (see 
also below), healthy nutrition (Irvine, Ary, Grove, & 
Gilfi llan-Morton, 2004), weight adjustment (Wing, Tate, 
Gorin, Raynor, & Fava, 2006), diabetes (Glasgow, Boles, 
McKay, Feil, & Barrera, 2003), reduction of substance 
abuse – tobacco (Strecher, Shiff man, & West, 2005) and 
alcohol (Bewick et al., 2008), and safe sexual behavior 
(Kiene & Barta, 2006), etc. Successful intervention has 
been so far confi rmed in cases of intervention aimed at 
the improvement of nutrition, reduction of substance 
abuse and increase in safe sexual behavior (Portnoy, 
Scott-Sheldon, Johnson, & Carey, 2008). In cases of 
internet based intervention aimed at PA, the control of 
diabetes and weight adjustment, according to Portnoy et 
al. (2008) higher effi  ciency has not been found. To the 
contrary, other authors have confi rmed the effi  ciency 
of internet based intervention focused on PA (Hurling 
et al., 2007; Napolitano et al., 2003; Rovniak, Hovell, 
Wojcik, Winett, & Martinez-Donate, 2005; Spittaels et 
al., 2007; van den Berg, Schoones, & Vlieland, 2007; 
Wantland, Portillo, Holzemer, Slaughter, & McGhee, 
2004). In order for intervention aimed at increasing PA 
to be the most eff ective, it is important to consider how 
its users assess the given webpage or the applications 
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used within the intervention program. It seems that us-
ers assess very positively such internet webpages as en-
able them to keep individual records on their PA, set 
their own goals and to receive individual feedback on 
their PA (Lewis et al., in press).

The system Indares.com which is being verifi ed pro-
vides all these possibilities and is based on immediate in-
dividual feedback in graphic form. The web application 
is available at www.indares.com. After free registration 
when the user creates his/her personal account, the per-
son can freely use the system. At present, the Indares.
com system is accessible in four languages – Czech, 
English, Polish, and Slovakian. At the moment, it is 
not known to what extent the Indares.com system can 
be applied in wider PA monitoring and intervention 
programs. Therefore, it is important to test its use and 
acceptability by its users in natural settings, preferably 
in all language areas.

The main aim of the study was to verify the practical 
use of the Indares.com system for data collection on 
PA and at the same time to analyze the usability of the 
system for intervention programs.

METHODS

The research sample consisted of 114 students (44 
males, 70 females) aged 20.5 ± 1.7 from Valdosta State 

University (Valdosta, GA, USA) enrolled on physical 
fi tness class. The data of 73 students (19 males, 54 fe-
males) who recorded their PA regularly into the online 
database and had more than one registered PA during 
the monitoring period were used in this study.

PA monitoring was carried out during spring semes-
ter (from January to May 2008). The data from the 
fi rst 12 weeks of monitoring were analyzed in this study 
(1/28/2008–4/20/2008). There was one week of spring 
break (3/10/2008–3/14/2008) during the monitored pe-
riod. The data from the last two weeks of the semester 
were not included in the analysis due to the low number 
of students recording their data into the system.

To record the data on PA in students, we used the 
online system Indares.com (International Database for 
Research and Education Support), which is freely ac-
cessible. Upon registration, it allows its users to record 
data on their PA and to compare them with health rec-
ommendations, their own goals, the average results of 
a group, etc.

The students entered information on their PA into 
the system by themselves and no checking of this data’s 
objectiveness has been performed; the level of objec-
tivity of such information therefore equals any regular 
questionnaire survey.

Using Indares.com system requires only Internet 
Explorer. PA data recording into the system follows 
this procedure – the user logs in, goes to the page on 

Fig. 1
Form for data entry used on Indares.com to record information on performed physical activities
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PA recording, and chooses the date for which he/she 
wants to record the PA data, he/she chooses the type of 
PA performed, records its duration in minutes, chooses 
the intensity of the PA performed, and saves the entire 
record.

The procedure can be easily understood from 
a screenshot of the page serving for data entry (Fig. 1). 
The system currently contains 75 diff erent types of PAs 
that can be chosen. For each activity, there are preset 
appropriate levels of intensity that can be selected. The 
system uses three levels of intensity (low, moderate, and 
vigorous) and depending on the type of activity chosen, 
it displays, with a short description, what a particular 
intensity represents. This way the user is enabled to 
enter the most suitable level of intensity for the PA per-
formed.

The system itself calculates additional information 
(e.g. energy expenditure [kcal] and the amount of PA 
considering its intensity and time of duration [MET-
min]). The Indares.com system provides its users with 
detailed feedback on the PA performed in graphic 
form.

The data from the Indares.com system were trans-
ferred into the Statistica 6.0 program. It was not possi-
ble to diff erentiate days on which students did not really 
perform any PA and days on which they did not record 
the data to the system. Yet, the system enables the users 
to record data even backwards (to an earlier date) and 
the students could fi ll in the missing data; all of which 
were then interpreted as if no PA had been performed. 
In statistical analysis, basic descriptive statistics were 
used; the Wilcoxon match pair test and ANOVA for 
repeated measures. The level of statistical signifi cance 
was set at p < 0.05. The eff ective size for the results of 
the Wilcoxon match pair test was assessed based on 
the d coeffi  cient. Its levels are stated as being d = 0.2, 
low eff ect, d = 0.5, medium eff ect, and d = 0.8 high ef-
fect (Cortina & Nouri, 2000). We consider as logically 
signifi cant the diff erence in PA performed at the rate of 
280 MET-min/week, which is 40 MET-min/week higher 
than stated by Frömel et al. (2006). After calculating 
280 MET-min for an average day in a week, we will ob-
tain the equivalent of 10 min/day of a moderate PA (40 
MET-min/day).

Fig. 2
Number of daily records of PA into the Indares.com system during the observed period of 12 weeks
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Fig. 3
Average daily PA of students during the observed period of 12 weeks
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RESULTS

Students recorded PA into the Indares.com system 
regularly. The number of records for the individual days 
was rather stable during the monitored period. The high-
est number of PA records appeared on those days when 
students participated in organized PA – physical fi tness 
classes – from Monday to Thursday; the least PA was 
recorded at weekends (Fig. 2).

Regarding the intensity and duration of PA, students 
performed the least PA at weekends and, on the other 
hand, the most PA on those days when they participated 
in organized PA (Fig. 3) during the monitored period.

The comparison of average week and average week-
end days has shown that female students (Z = 5.70; 
p < 0.001; d = 1.55) and male students (Z = 3.38; 

p < 0.001; d = 1.55) were signifi cantly more physically 
active on weekdays than on weekend days (Fig. 4). 
These diff erences were signifi cant both statistically and 
logically. On average, both men and women performed 
the highest amount of PA on Mondays and Wednesdays, 
further on Tuesdays and Thursdays, during the moni-
tored period. These were the days when physical fi tness 
classes took place. In men, the level of PA on Fridays 
was similar to PA on Tuesdays, Thursdays and Sundays 
(no statistically signifi cant diff erences were found). Men 
were the least active on Saturdays, when the level of PA 
was comparable with Sunday values. In women, PA on 
Fridays was identical to PA on Saturdays and Sundays 
(no statistically signifi cant diff erences were found), and 
women performed the least PA on these three days of 
the week (Fig. 5).

The amount of PA performed on average on week-
days was rather stable in both men and women during 
the monitored period of 12 weeks. Men were more phys-
ically active on weekdays in the fi fth and ninth weeks of 
monitoring but only in comparison to the tenth, elev-
enth and twelfth weeks. Women performed the least 
PA on weekdays during the fi rst week of monitoring 
(Fig. 6). Spring break, which took place in the seventh 
week of monitoring, did not have any apparent eff ect on 
the PA in students.

The level of PA performed in men at weekends was 
the lowest in the last 3 weeks of monitoring. In women, 
an increase in PA at weekends during the fi rst six weeks 
of monitoring was recorded, however, the increase was 
neither statistically nor logically signifi cant (Fig. 7).

Regarding the type of PA, men performed weight 
lifting, walking and running most frequently. Women 
performed walking, conditioning exercises and aerobics 
most frequently. The list of the top ten PAs performed 
by men and women most frequently during the twelfth 
weeks of monitoring is below (TABLE 1).

Fig. 4
Comparison of average PA on weekdays and at week-
ends
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Fig. 5
Amount of PA realized during the average week (calculated from the 12 observed weeks)
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TABLE 1
The most frequently performed PAs during the observed 
period of 12 weeks

Order Males Females
1 Weightlifting Walking
2 Walking Conditioning exercise
3 Running Aerobics
4 Basketball Dance
5 Bicycling Running
6 Conditioning exercise Volleyball
7 Dance Basketball
8 Aerobics Bicycling
9 Bowling Games
10 Football Swimming

DISCUSSION

The information recorded into the Indares.com sys-
tem during the experiment shows the frequency, inten-
sity, duration and type of PA performed by the users of 
the system. These types of PA characteristics are suf-
fi cient in order to provide feedback to the users and to 
compare their PA to PA recommendations. The infor-
mation could be, moreover, used in research. Since we 
did not encounter any diffi  culties in using the Indares.
com system on the part of users nor with the amount 
of information which we gathered in the pilot study, we 
believe that the Indares.com is a suitable tool for use in 
online data collection on PA.

Fig. 6
Average weekday PA of students during the observed period of 12 weeks

2
0
8

1
8
5

1
8
5

1
8
1

2
4
2

1
7
9

1
9
6

1
9
1 2
2
1

1
5
0

1
3
8

1
4
1

8
6

1
3
8

1
3
4

1
3
2

1
2
6

1
3
3

1
1
8 1
4
4

1
4
6

1
2
8

1
2
4

1
0
2

0

50

100

150

200

250

300

WD1 WD2 WD3 WD4 WD5 WD6 WD7 WD8 WD9 WD10 WD11 WD12

M
E
T
-
m
i
n
/
d
a
y

Males Females

Legend:
WD = weekday

Fig. 7
Average weekend day PA of students during the observed period of 12 weeks
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The design of this study did not allow us to fully test 
the use of the Indares.com system for intervention pur-
poses. The main reasons were the absence of a control 
group and missing information on PA in students before 
they used the system. The comparison of the Indares.
com system and its functions to the internet applications 
described in published intervention studies (Lewis et 
al., in press; Portnoy et al., 2008; Spittaels et al., 2007) 
suggests that the system could be used in intervention 
programs. This assumption can be partially supported 
by the observed increase of PA in female students at 
weekends, although it was not statistically signifi cant, 
during the fi rst six weeks of the experiment.

The students understood the use of the Indares.
com system as a part of their homework assignments 
in physical fi tness classes. This fact is proved by the high 
number of students using the system (64% of the reg-
istered students), further by the decreasing number of 
PA records in the last two weeks of the semester. After 
the semester fi nished, the students completely fi nished 
recording PA data into the system.

The Indares.com system was more used by women 
than men in this study. This fi nding coincides with the 
results published in intervention studies aimed at PA 
(Lewis et al., in press; Napolitano et al., 2003). We can, 
therefore, assume that when the Indares.com system will 
be applied in intervention programs, women will use 
this tool more willingly and frequently than men. Fur-
ther studies need to show how users assess the system. 
Despite the fact that the Indares.com system includes 
the recommended features (Lewis et al., in press), it is 
necessary to verify whether the form and the properties 
of the system are effi  cient for the users. It is not possible 
to generalize the information obtained and it needs to 
be verifi ed in other studies. It is essential to analyze 
the reasons which make the users of the Indares.com 
system use the system on a long term basis or, on the 
other hand, what will make them stop using the system. 
This information will be signifi cant in case the Indares.
com system will be used in intervention studies and it 
can be refl ected in its effi  ciency.

CONCLUSIONS

Based on the results of the pilot study, the Indares.
com system is a suitable tool for online data collection 
on PA in its users. User interface and the way the system 
is used did not cause any diffi  culties to the users.

The obtained information suggests that the Indares.
com system can be used in internet intervention pro-
grams. However, this presumption needs to be con-
fi rmed by other experiments.
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OVĚŘENÍ VYUŽITELNOSTI ONLINE SYSTÉMU 
INDARES.COM PRO SBĚR DAT O POHYBOVÉ 

AKTIVITĚ – PILOTNÍ STUDIE
(Souhrn anglického textu)

Ve snaze zmírnit trend nárůstu obezity a inaktivní-
ho způsobu života populace jsou celosvětově hledány 
prostředky, které by přispěly k žádoucí změně pohybo-
vého chování lidí. Mezi tyto prostředky patří moderní 
informační technologie, zejména internet. Dosavadní 
výzkumy spíše potvrzují efektivnost internetových inter-
vencí zacílených na zdraví populace. Cílem této pilotní 

studie bylo ověřit praktickou využitelnost internetové 
aplikace Indares.com ke sběru dat o pohybové aktivitě 
(PA) a současně analyzovat možnosti využití systému 
pro intervenční programy. Ověřování systému Indares.
com bylo uskutečněno během jarního semestru (leden 
až květen 2008) na 114 studentech Valdosta State Uni-
versity, kteří svou PA pravidelně zapisovali do systému. 
V této studii byla vyhodnocena data z prvních 12 týdnů 
semestru. Z výsledků vyplývá, že systém Indares.com 
je vhodným nástrojem pro online sběr dat o PA uživa-
telů a zaznamenaná data jsou využitelná pro výzkumné 
účely. Získané informace dále naznačují, že systém Inda-
res.com bude využitelný v internetových intervenčních 
programech.

Klíčová slova: internetový výzkum, osobní zpětná vazba, 
intervence, monitoring pohybové aktivity.
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