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the influence of the organic nitric 
oxide precursor for the changing of 
human performance
Petr O. Novotný1, Martina Chrastková1, Pav el Novotný2

1Charles University, Faculty of Physical Education and Sport, Department of Outdoor Sports
2Charles University, First Medicine Faculty, Central Military Hospital Prague

Abstract
The issue of increasing human performance with a special diet for athletes is discussed often nowadays.  
This case study is concerned with the effects of 100 % organic precursor of nitric oxide (NO) on performance, 
without the risks of synthetics supplements. The organic precursor NO is an extract from the plant Morinda 
citrifolia (Noni). Empirical data about experiences with the organic precursor NO were collected over one 
year. The respondents are professional athletes who represent different sports: cycling, fitness, mountain-clim-
bing, quadrathlon, rock-climbing, running, speed canoeing, swimming, triathlon, xc-skiing etc. The respon-
dents confirmed that the supplementation of the organic NO precursor had an influence on aerobic and 
anaerobic human performance and also on regeneration.  Moreover, in their opinion, the level of concentra-
tion was higher during maximum intensity. Due to athletes‘s feedback, the case study was completed in the 
human performance lab like pre-test and post-test. Lab results correspond with the empirical survey findings.  
There was an improvement of the maximum performance of about 40 s (7:20 s; 8:00 s), and the heart rate 
max was about 3 beats per 1 minute higher (184; 187) in the post-test. The improvement of breathing eco-
nomy was measured in post-test too: the breathing frequency decreased from 73 to 70 per minute and the 
equivalent for oxygen decreased from 116.6 to 96.4. The significant contrast was registered by the value of 
lactate (LA) in the blood after maximum performance: in the 3rd minute after finishing the pre-test the value 
of LA was 12.6 mmol*L-1 and after post-test it was 14.2 mmol*L-1. 15 minutes after the pre-test was finished, 
the value of LA was 11.3 mmol*L-1 but during the post-test the value was only 9.6 mmol*L-1. The decrease 
was 10.3 % during pre-test and 32.4 % during post-test. The results put forward indicate that the organic 
NO precursor from the Morinda citrifolia plant could help to improve human performance and also shorten 
recovery time and improve the quality of regeneration. The NO precursor is a non-doping supplement.

The research was supported by research intention PRVOUK P38 & MSM0021620864.
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Souhrn
Problematika zvyšování výkonnosti lidského organismu správnou výživou sportovců a suplementace pomo-
cí přírodního oxidu dusnatého bez rizik použití syntetických preparátů je často diskutovaným tématem.  
Po roce práce s přírodním prekurzorem oxidu dusnatého (extrakt rostliny Morinda citrifolia) u vrcholových 
sportovců v  běhu na lyžích, běhu, plavání, kvadriatlonu, rychlostní kanoistice, fitness, cyklistice, horolezectví 
a v dalších sportech byla pomocí anketních otázek získána empirická data. Respondenti potvrdili, že suple-
mentace přírodního prekurzoru oxidu dusnatého měla vliv na zlepšení sportovní výkonnosti při aerobním 
i anaerobním zatížení, dále na regeneraci. Zvýšila se úroveň schopnosti koncentrace i při  maximálním 
zatížení. Na základě zpětné vazby od respondentů byla provedena pilotní případová studie v laboratoři 
funkční zátěžové diagnostiky formou pre-testu a post-testu. Naměřené výsledky z funkční zátěžové diagnos-
tiky korespondují s empirickým anketním zjištěním. V post-testu došlo ke zlepšení maximálního výkonu 
o 40 s (7:20 s; 8:00 s), dosažení HRmax o 3 min-1 (184; 187), došlo ke zlepšení celkové ekonomiky dýchání – 
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Introduction
Nitric oxide (NO) is a short-lived gaseous molecule 
that plays a key role in numerous biological pro-
cesses essential for human health. At present, it is 
one of the most watched molecules in medicine and 
molecular biology. Dr. Ignarro (2005) describes NO 
as a signaling molecule of life which occurs in the 
cardiovascular and nervous systems and throughout 
the human body as well. The basic function of NO 
is vasodilation of vessels and the regulation of blo-
od pressure. Aside from this, NO participates in 
the correct function of neural, immune, digestive, 
excretory and coagulation processes (Púzserová, 
2008). NO diffuses very well in aquatic environ-
ments and lipid membranes. The body has a vaso-
dilatory effect of NO, which is anti-inflammatory, 
anti-proliferative, anti-platelet and also cytotoxic 
(Racek, 2012).
 NO formation occurs when nitric oxide synthase 
(NOS) and L-Arginine are in the presence of oxy-
gen (O2). Resulting products are NO, and L-Citrul-
line which is transformed into L-Arginine again. 
The second way of NO formation is without O2 pre-
sent – in acidic environments from the nitrides and 
nitrates (Kupková & Beneš, 2004, Ignarro, 2005, 
Racek, 2012). The process of NO formation in the 
organism and its function are explained by Burke 
(1995) or Quatab (2013). Ignarro (2005) writes that 
NO is not born in vascular endothelia only but in 
the neural system and in white blood cells. NO is a 
neurotransmitter – a transmitter of excitation and 
emotions – which contributes to a person feeling 
better. 
According to Školoudik (2013) the transfer of ener-
gy at the mitochondrial level is more effective with 
NO, because protons are less slipped and the ade-
nosine-tri-phosphate (ATP) production grows by 
about 19 %. Also NO helps increase the efficien-
cy of body thermoregulation and decrease energy 
expenditure. 
The increased NO production in vascular endothe-
lium harmonizes the blood pressure, and disengages 
atherosclerotic plates which impede blood stre-
aming in vessels. This means NO is preventative 

of heart ischaemic disease or apoplexy (Ignarro, 
2005, Qutab, 2013). NO reduces the necessary time 
for regeneration after sport performance and the 
necessary time and quality of sleep is improved as 
well.
The research of synthetic L-Arginine, L-Citrulli-
ne or nitrides and nitrates are the main objects of 
many publications currently. There is shown that 
the influences of synthetic NO are very intensive in 
a short period of time. Moreover synthetic prepara-
tion could be toxic in excessive volume.
Školoudik (2013) refers to other current whitepa-
pers and presents that the volume of nitrate per one 
dosage is from 300 mg NO3- to cca 700 mg NO3- 

(5–11 mmol*L-1). The acceptable daily volume of 
NO for man declared by the European Food Safe-
ty Authority (EFSA) is 3.7 mg NO per 1 kg body 
weight (EFSA, 2008). Bailey et al. (2009) and Ignar-
ro (2005) deal with the dosage of NO too.
According to Australian International Sporting 
(AIS, 2011), which applies red beet (Beta vulgaris) 
organic extract supplementation, improvement 
of muscle work (decrease in VO2 during exercise) 
was found; both in the case of long-time supple-
mentation (3–25 days) as well as in the case of one-
time supplementation of the organic beet juice. A 
lower value of VO2 is evident in intensity intervals 
between 45 and 80 % of personal maximum. Lar-
sen (2011) adds that the lower oxygen consumption 
and an improvement of performance are not noti-
ced in the high intensity zone.
Bailey (2010) supposes that nitrates (NO precursor) 
supplementation should help to manage effective 
training and to make the first-time effort for impro-
vement of physical condition easier. NO assists the 
adaptation of heart tissue to aerobic load and pre-
vents pathologic changing during adaptation (Ško-
loudík, 2013).
We have worked with the 100 % organic NO precur-
sor acquired from all parts of tropical plant Morin-
da citrifolia (Noni) for over one year. Obtained are, 
L-Arginine, nitrides and nitrates in the extract – in 
liquid form (Kyäni Nitro, 2015) which NO is created 
from in the vascular endothelium. There is contai-

poklesla frekvence dýchání BF ze 73 na 70 vdechů za minutu a poklesl ekvivalent pro kyslík z hodnoty 116,6 
na 96,4. Významný rozdílu byl nalezen v hodnotách hladiny laktátu v krvi po maximálním výkonu. Hod-
nota LA po 3 min po výkonu byla při pre-testu 12,6 mmol*L-1 resp. 14,2 mmol*L-1 při post-testu. Po 15 min 
došlo k poklesu hladiny LA na 11,3 mmol*L-1 resp. 9,6 mmol*L-1 v post-testu. Pokles při pre-testu byl 10,3 % 
a při post-testu 32,4 %.

Klíčová slova
oxid dusnatý, suplementace, výkonnost, funkční kapacita
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ned 8 000 mg of clear Noni juice in 100 ml of extract 
(Kyäni Nitro, 2015). Following this, the extract sup-
ports production of NO in the organism in aerobic 
as well as in anaerobic metabolic mode (Kupková & 
Beneš, 2004, Ignarro, 2005, Racek, 2012). The NO 
precursor is a non-doping supplement.

Methods
An inquiry with explorative questions was made 
for gaining information as the qualitative part 
of research. The inquiry was executed by e-mail 
because meeting with many of respondents was 
not possible. Every respondent had to be a top 
athlete and personal experience with the influence 
of organic NO precursor was necessary. Also, a 
willingness to answer the questions explicitly and 
truthfully was very important.
The present question followed the similar survey by 
Suchy & Dovalil (2009) more Chrastkova & Suchy 
(2011). It obtained 48 answers from 15 sports dis-
ciplines.  
The quantitative part of the present study took place 
in the Sport Research Centre at the Faculty of Phys-
ical Education and Sport, the Charles University in 
Prague. This part was composed of 2 tests; pre-test 
(before the supplementation of the NO precursor) 
and post-test (after the supplementation of the NO 
precursor). The post-test was done 14 days after. 
The tester was a top athlete, 32 years old man. When 
he finished the pre-test, the athlete got the 100 % 
organic NO precursor from Morinda citrifolia plant 
in liquid form. There is contained 8 000 mg of clear 
Noni juice in 100 ml of extract. The athlete conti-
nued using this supplement between tests, which 
means 14 days in all; 2-times per day in the dosage 
of 1 drop per 10 kilos of his weight, so it was 8 drops 
in 1 dosage (athlete´s weight was 82 kg; 20 drops of 
precursor correspond to 1 ml). 
Both tests were completed on the same machine 
(MataLyzer 3B-R2) and the method of the tests was 
also the same:

•Warm up: 2 x 4 min at speed of 8 km*h-1 and 
then 10 km*h-1 (without stopping), the lean of 
the running carpet was 0 %.

•The maximal test of function capacity: the lean of 
the running carpet was 5 %, the initial speed was 
10 km*h-1. The speed was raised about 1 km*h-1 

every 1 min of running, the lean was constant. 
The monitored variables were: heart rate (HR; min-

1), breathing frequency (BF; min-1), respiratory quo-
tient (RER), oxygen volume (VO2; L*min-1), carbon 
dioxide volume (VCO2; L*min-1), ventilation (the 
volume of expire air; VE; L*min-1), maximal venti-

lation (VEmax; L*s-1), total breathing volume (VT; 
L) and the total time of the test.
Blood samples were taken from the athlete´s finger 
3 and 15 min after finishing the maximal test. Then 
the volume of lactate acid (LA) in his blood was 
analyzed. The absolute volume and the decreasing 
rate of LA between the 3rd and 15th min were eva-
luated after the load.

Results and discussion
Questions for respondents
1. Did you feel any changes in your organism af-

ter the supplementation of the NO precursor? 
If yes, what specifically?

2. As a consequence of supplementation with the 
natural NO precursor, was any of the following 
observed?
• An adjustment of the sleeping quality, 

how?
• A change in regeneration time after sport 

performance, how?
• A change of HR, how?
• Improving the ability of concentration, 

how?
• Any negative side effects (e. g. dryness in 

mouth, shiver, headache, symptoms of 
nausea or other)?

The majority of respondents (41 out of 48) agreed 
that the supplementation has a positive influence 
on the successful graduation of the training and on 
the experience during the training: e. g. the feeling 
of having less heavy legs during running and cyc-
ling, faster regeneration, race or training without 
the passing of the crisis. Sport was more fun for 
the respondents and they also described states of 
euphoria. 
The most of the respondents (38) said that using 
NO precursor helped them to get a better quality of 
sleep as well as a shorter sleep to feel fresh the next 
morning.
Endurance sports athletes (cycling, running, tri-
athlon, quadrathlon) said that there was an increase 
of HR value (average and maximal) during perfor-
mance.
Athletes from technical and combat sports (18) 
described better concentration during maximal 
performances. They were able to stay in full-con-
centration for a longer time too.
35 athletes said that they did not feel any negative 
side effects. Sometimes the feeling of more intensive 
thirst (dryness in mouth) appeared. A few athletes 
(5) were negatively surprised by the faster burning 
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of carbohydrates, resulting in the earlier onset of 
hypoglycaemia. Eventually sleeplessness and rest-
lessness were described.

Sport Research Centre
Graph 1 shows values of LA in athlete´s blood in 
the 3rd and the 15th min after the end of the maximal 
test. There is a maximum value of LA in blood in the 
3rd min and then the recovery process is started and 
LA is reduced in the blood. The organism`s ability 
to recover is reflected by the LA value in the 15th 

min after performance. From Graph 1 there is evi-
dence that the LA value in the pre-test (without NO 
precursor) was lower (12.6 mmol*L-1) than during 
post-test (14.2 mmol*L-1). LA value was increased 
to 112.7 %. The maximal LA value in blood points 
to the ability of tolerance in relation to lactate acid. 
We could assume the intervention of NO precursor 
helped to increase tolerance in relation to LA and so 
the athlete´s performance improved.
A deficiency of NO may contribute to the equilib-
rium between vascular damage and of muscle rege-
neration. This also affects the formation of muscle 
tissue, or muscle atrophy (Školoudík, 2013). 
Asano (2012) states that NO has an impact on the 

Variable Unit

Absolute Maximum 
Values

Pre-test
5. 2. 2015

Post-test
19. 2. 2015

Time h:mm:ss 0:07:20 0:08:00
Speed km/h 17 17
V'O2 L/min 4.56 4.48

V'O2/kg ml/min/
kg

55.7 55.1

HR /min 184 187
V'E/V'O2 116.6 96.4

V'E L/min 176.0 173.5
BF /min 73 70

RER 1.66 1.41
V'CO2 L/min 5.32 5.62

VT L 3.44 3.30
VE'max L/s 8.8 8.6

HR – heard  rate [min-1], BF – breathing frequency [min-1], 
RER – respiratory quotient, VO2 – oxygen value [L*min-1], 
VCO2 – carbon dioxide value [L*min-1], VE – ventilation 
[L*min], VEmax – maximal ventilation [L*S-1], VT – total bre-
athing volume[L].

Table 1: The results of function diagnosis in the pre-test and the 
post-test

Graph 1: The LA value in blood in the 3rd  and 15th min after the finishing the pre-test 
(blue line) and the post-test (red line).
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mobilization of CPC myosatellite cells, which ske-
letal muscles cells are arisen from. Skeletal muscles 
cells act as potential mediators of muscle regenera-
tion. The CPC secretion dependents on sufficiency 
NO directly.
The performance improvement is confirmed by the 
total test time (Table 1). During pre-test, the test 
was finished in 20 sec on the speed level 17 km*h-

1, but during post-test the athlete was able to hold 
maximal performance about 40 sec longer – in all, 1 
minute on speed level 17 km*h-1. The maximal HR 
recorded was higher during the post-test too; 184 
beats per min in pre-test vs. 187 beats per min in 
post-test.
Let’s see the LA value after 15 min; there is a 
decrease in 11.3 mmol*L-1 during pre-test and 9.6 
mmol*L-1 in the case of post-test. In relation to 
maximal values of LA in the 3rd min, it is evident 
that the recovery process is faster after intervention 
of the NO precursor. The difference between pre-
test and post-test is noticeable; the decrease in the 
LA value in pre-test was 10.3 % while during post-
test the decrease was 32.4 %.
As the values in the Table 1 show, the breathing eco-
nomy was improved. The value of ventilation equi-
valent (VE / VO2) was 116.6 during the pre-test and 
96.4 in the post-test. As well, the breathing frequen-
cy was measured lower in the post-test (73 vs. 70 
inspirations per min).
The comparison of respiratory quotients (RER) 
courses is expressed in Graph 2. It is related to time 
and in relation to courses of HR in both tests.

The solid black line presents the post-test RER cour-
se and lies above the grey dashed curve of the pre-
test RER course all test-time. This shows a change 
from the mixed energy covering at the beginning of 
the function test to carbohydrate metabolism. The 
critical RER boundary 1.0 (the volume of breathing 
in O2 is lower than the volume of breathing out 
CO2) was reached in 4th min by 164 beats per min in 
the pre-test and in the 2nd min by 146 beats per min 
during the post-test (much earlier than without the 
NO precursor).
There are states in literacy when the RER is higher 
than 1.0 the energy requirements of the organism 
are covered completely anaerobically – it means the 
requirements are covered just by carbohydrates bur-
ning without oxygen exclusively (Spiroergometrie, 
2015). Although the carbohydrate metabolism was 
switched earlier in the post-test this performance 
was better; the running time was longer about 40 
sec. Also the absolute value of RER was higher in 
the post-test than pre-test. It means the athlete was 
able to load in the maximal intensity in the bigger 
oxygen debt.
The results put forward can be supported by many 
studies which watched the influence of NO on 
human performance through the whole population: 
well-trained athletes and less trained athletes, men 
and women from various sport disciplines or pati-
ents with disease of periphery arteries. The impro-
vement of human performance was achieved by 
less O2 cost during sub-maximal intensity as well as 
the improvement of fatigue tolerance during hard 

Graph 2: The comparison of heart rate frequency course (HR) and the respiratory quotient course (RER) during 
maximal load in the pre-test and the post-test.
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Conclusions 
The present results show that the 100 % organic NO 
precursor from the plant Morinda citrifolia plant 
could help to improve human performance and 
also shorten recovery time and improve the quality 
of regeneration. The NO precursor is a non-doping 
supplement. This thesis is supported by surveys 
from 48 top athletes.
However, it is impossible to draw relevant conclusi-
ons on the function results from one athlete. Only 
further research with enough testers should help to 
provide objective results on this problem. 

working or training (Wylie et al, 2015) and also by 
increasing the level of oxygenated blood (Affourtit, 
Bailey, Jones, & Smallwood, 2015).
The positive influence of NO3- on O2 cost during 
exercise works on the presumption that the effecti-
veness of ATP synthesis or skeletal muscles is wor-
king properly (Vanhatalo et al, 2010). NO3- impro-
ves the level of a muscle´s recovery after hypoxia 
performance. It indicates a spreading level of oxi-
dation ATP synthesis. Parallel ATP consumption by 
power production decreases (Bailey et al, 2010 ).
There was no study found about the influence of 
the organic NO precursor, which was used by us, 
in databases. Papers found watched the influence 
of beetroot (Beta vulgaris) or spinach or other leaf 
vegetable juices.

References
1. Affourtit, C., Bailey, S. B., Jones, A. M., & Smallwood, M. J. (2015, July 29). On the mechanism by which 

dietary nitrate improves human skeletal muscle function. Frontiers in Physiology, 6(211). doi:10.3389/
fphys.2015.00211

2. AIS. (2011). AIS website fact sheet – ASI sports supplement program: Beetroot juice/Nitrate. Retrieved 
October 24, 2014, from AIS Sports Nutrition: http://www.ausport.gov.au/ais/nutrition/factsheets

3. Asano, R. Y., & et al. (2012). Exercise, Nitric Oxide, and Endothelial Dysfunction: A Brief Review. Jour-
nal of Exercise Physiology, 15(1), pp. 76-86. Retrieved from http://faculty.css.edu/tboone2/asep/JEPon-
lineFebruary2012.html

4. Bailey, S. J., & et al. (2009). Dietary nitrate supplementation reduces the O2 cost of low-intensity exerci-
se and enhances tolerance to high-intensity exercise in humans. Journal of Applied Physiology , 107(4), 
pp. 1144 –1155. doi:10.1152/japplphysiol.00722.2009

5. Bailey, S. J., Vanhatalo, A., Fulford, J., et al. (2010). Dietary nitrate supplementation enhances muscle 
contractile efficiency during knee-extensor exercise in humans. Journal of Applied Physiology, 108(1), 
pp. 135-148. doi:10.1152/japplphysiol.00046.2010

6. Casri (2015). Spiroergometrie. (2015, October 1). Retrieved from CASRI: http://casri.cz/web/index.
php/produkty/82-4-spiroergometrie EFSA. (2008). Nitrate in vegetables: Scientific opinion of the panel 
on contaminants in the food chain. The EFSA Journal (689), pp. 1–79. Retrieved October 24, 2014, from 
http://www.efsa.europa.eu/fr/efsajournal/doc/689.pdf

7. Chrástková, M., & Suchý, J. (2011). Názory trenérů lyžařů běžců na přípravu ve vyšší nadmořské výšce. 
Studia Sportiva, 5(1), pp. 143-152. Retrieved from http://www.fsps.muni.cz/studiasportiva/dokument/
studia_sportiva_2011_5_1.pdf

8. Ignarro, L. J. (2005). Program Ano NO. Praha: Práh.
9. Kupková, Z., & Beneš, L. (2004). Chemické vlastnosti, biologické účinky a metody detekce biologického 

oxidu dusnatého. Chemické listy(98), pp. 116-122. Retrieved from http://www.chemicke-listy.cz/docs/
full/2004_03_01.pdf

10. Kyäni Nitro. (2015, October 5). Retrieved from Kyäni Science: https://www.kyaniscience.com/en-us/
nitro.html

11. Larsen, F. J., Schiffer, T. A., & Bourniquet, S. (2011). Dietary Inorganic Nitrate Improves Mitochondrial 
Efficiency in Humans. Cell Metabolism(13), pp. 149–159. doi:10.1016/j.cmet.2011.01.004

12. Púzserová, A. K. (2008). Úloha endotelu a oxidu dusnatého v regulácii cievneho tonusu. Českoslo-
venská fyziologie 64(2-3), pp. 53-60. Retrieved from http://www.tigis.cz/images/stories/Fyziolo-
gie/2008/2_3_08/04_Puzserova_Cs.Fyziologie_2-3



12  journal of outdoor activities

13. Qutab, A. (2013). The Power of Nitric Oxide. Retrieved October 23, 2014, from YouTube: https://www.
youtube.com/watch?v=BytuAWtaqKk

14. Racek, J. (2012). Oxid dusnatý, oxid uhelnatý, sirovodík - jedovaté plyny či potřebné regulátory meta-
bolismu? Labor Aktuell(3), pp. 14-17. Retrieved from http://www.roche-diagnostics.cz/casopisy/default.
aspx

15. Suchý, J., & Dovalil, J. (2009). Problematika tréninku ve vyšší nadmořské výšce z pohledu. Physical Edu-
cation & Sport(3-4), pp. 4-8.

16. Školoudík, J. (2013). Vliv dietní suplementace nitrty na účinnost svalové práce. Brno: FSpS MUNI.
17. Vanhatalo, A., Fulford, J., Bailey, et al. (2010). Acute and chronic effects of dietary nitrate supplementa-

tion on blood pressure and the physiological responses to moderate-intensity and incremental exercise. 
American Journal of Physiology - Regulatory, Integrative and Comparative Physiology (299). doi:10.1152/
ajpregu.00206.2010

18. Voelkel, N. F., Lobel, K., Westcott, J. Y., & Burke, T. J. (1995). Nitric oxide related vasoconstriction in 
lungs perfused with red cell lysate. Faseb Journal, 33(9), pp. 379-386. 

19. Wylie, L. J., Bailey, S. J., James, K., Blackwell, J. R., et al. (2015). Influence of beetroot juice supplementati-
on on intermittent exercise performance. European Journal of Applied Physiology, 42(11), pp. 415–425. 
doi:10.1007/s00421-015-3296-4.

Author:   PhDr. Petr Oldřich Novotný, Ph.D.
  e-mail: poldrich@seznam.cz
 



Volume 9  No. 2/2015   ISSN 1802-3908          13

The Facultative system of 
Introduction Outdoor Courses as 
an Alternative of the monothematic 
course Forms
Emanuel Hurych, Bohumír Machovec
College of Polytechnics Jihlava

Abstract
This article is a descriptive study which summarizes and evaluates major experience from 11 years (2005–
2015) of organizing the introduction outdoor courses at the College of Polytechnics Jihlava where altogether 27 
pieces of these courses were held. Within this article a conceptual discussion is related to the difference between 
some specific (monothematic) courses held in the outdoor settings and the descripted model of a universal 
facultative outdoor course. The main aspects are structured in a form of “for and against” and they are exami-
ned and interpreted. Some empirical data is included not as a main part of the article but just as a support of 
the theoretical findings. The authors hope that this article can develop a discussion about the possibilities how 
to support inclusion of outdoor courses into regular school education (secondary and tertiary) which concerns 
thousands of students in the Czech Republic.

Key words: 
Outdoor education, monotype courses, universal courses 

Souhrn
Článek je deskriptivní studií, která shrnuje a hodnotí hlavní poznatky z jedenáctileté praxe (2005–20015) 
pořádání vstupních outdoorových kurzů na Vysoké škole polytechnické Jihlava. Těchto kurzů bylo celkem 
uspořádáno 27. V rámci tohoto textu je vedena konceptuální diskuse týkající se rozdílů mezi některými spe-
cifickými (monotematickými) formami kurzů realizovaných v outdoorovém prostředí a popsaným modelem 
univerzálně založeného outdoorového kurzu organizovaného na bázi povinné volitelnosti. Hlavní aspekty 
jsou strukturovány jako pozitiva a negativa, jsou zkoumány a učiněné závěry jsou pak interpretovány. Článek 
obsahuje také empirická data, jejichž prezentace nepředstavuje hlavní část textu, data jsou uváděna jako urči-
tá podpora teoretických závěrů. Autoři věří, že tento text má potenciál pomoci rozvinout diskusi o možných 
způsobech, jak lépe začlenit outdoorové kurzy do běžného a pravidelného školního vzdělávání (v sekundární 
a terciární sféře), což je problém, který se týká tisíců studentů v České republice.     

Klíčová slova: 
výchova v přírodě, monotématické kurzy, univerzální kurzy
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Introduction
History of outdoor courses at the College of Poly-
technics Jihlava (hereinafter CPJ) goes back to 2005 
when this college was founded. During 11 years 
(2005–2015) altogether 27 school introduction 
courses (hereinafter CPJ– IC) were held. Coming 
from empirical experience, the authors try to exami-
ne some advantages and disadvantages of different 
outdoor activities (in a form of long–stay course) in 
a theoretical way and present some practical experi-
ence from organizing outdoor events within a terti-
ary school education process.    
Remembering major types of the specifically focu-
sed courses which have been organized in a larger 
scale since 2000 for different focus and age groups, 
we can mention these kinds: adaptation courses 
(Žák, 2011), teambuilding events (Arrey, 2014), 
meeting facilitation activities (Larsen et al., 2002), 
experiential courses (Neuman, Turčová & Martin, 
2013), personality development classes (Aisyah, 
2014), educational courses (of different focuses), 
adventure therapy courses (Norton et al., 2014) and 
sport outdoor classes (Matsouka & Trigonis, 2008). 
Not all of them are always organized in a form of 
outdoor courses but in practice we can find at least 
some concrete outdoor courses devoted to the for-
mer topics, although some of them are not described 
in the scientific literature yet. Then there have been 
organized some other forms of courses which most-
ly combine the former focuses. Quite a remarkable 
summarizing image about the educational outdoor 
programmes in the Czech settings in recent times 
has been brought by Neuman (2013).         
A specific product which was developed within edu-
cational process at the JPJ is called an introduction 
course. Speaking about the characteristics of it, we 
can say that in many concerns it is a unique produ-
ct, in its content, structure and goals. The authors 
of this article argue that after quite long-time orga-
nization experience, now a proper time to discuss 
this model in comparison with some other types of 
outdoor activities comes. The specific nature of these 
introduction courses contains especially two major 
aspects: Firstly, it is a broad spectrum of goals, and 
as wide range of means which are used for practical 
realization of these goals. Secondly, it is a facultative 
system, which was examined via a large number of 
questionnaires and other means of feedback (Erbe-
nová & Hurych, 2012) and found to be very effective. 
High efficiency of this facultative system is enabled 
by the specific structure and content of the course. It 
means that it works just as a complex and balanced  
 

system where any component has to be exactly set 
and applied in order to keep the function.
The major idea of this article does not bring an effort 
(nor even a proposal) for replacing some monothe-
matic courses by the descripted type. That could not 
work because target participants groups in both the 
cases are quite different, as well as a size of groups. 
The specific theme-related courses are irreplaceab-
le especially for those participants who know very 
clearly which aspect of their interest (or their per-
sonal qualities) should be developed (Blanchard 
& Johnson, 2015) within the outdoor settings. For 
the purposes of school education, more exactly for 
purposes of school education products, there can be 
some different approaches applied because the target 
participants group is diverse, assorted and very often 
a composition of this group is unpredictable. There 
are some features of optionality which can support 
the success of monothematic focus, especially at the 
moments when the reservoir is numerous and the 
selected group is quite small. 
A contradiction between principles of universality 
and specialization (in the context of amateurism and 
professionalism, as well) can be followed on wider 
sociological perspective (Sekot, 2009). Some aspects 
there even call for philosophical approaches found 
within this theme (Boniface, 2000). 
Within this paper we firstly want to introduce and 
explain the used methods. Then we describe a con-
crete product of an introduction course held by the 
JPJ, in the middle part of the text the purposes and 
aims of the course are analysed and compared with a 
monotype kind of courses and finally to bring some 
results of a questionnaire survey which deals with 
the rate satisfaction of the participants (graduates) 
of the course concerning some selected items. 

Methods
This article is primarily written as a theoretical stu-
dy based on a conceptual discussion about the dif-
ference between universal and monotype kinds of 
outdoor courses, and about their advantages and 
disadvantages. For the reason that outdoor cour-
ses are full of very practical activities, in fact, the 
authors use some examples of empirical approaches 
and apply some concrete experiences and special 
cases on the analysed structures. And, finally, they 
provide some empirical data coming from a questi-
onnaire investigation (made in 2015) which are not 
as representative to prove the findings of this article 
but they can perhaps support some of the main ideas 
and may lead to some other discussions about the  
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topics of universality versus specialization within 
outdoor courses. 
Concerning the analysis of purposes and aims 
we decided to categorize them according to some 
selected criteria in order the process of structurali-
zation could be more clear–arranged and unclutte-
red for any reader.         

Results and discussion
The introduction courses at CPJ as a specific product
The term of the “introduction course” was selected 
intentionally here because the authors want to stress 
the difference between this specific product on one 
hand and an “adaptation course” on the other hand. 
It is clear that CPJ–ICs have got the most number of 
features in common with adaptation courses (more 
than with any other kind of monothematic courses). 
However, some differences are very important, and 
some of them are even significant in the context of 
the next ideas. 
We can start a description of CPJ–ICs with a way 
how they are generally included into the system of 
sport activities organized in CPJ. There are 3 types 
of sport activities within this school curriculum 
– regular sport lessons, sport courses (taking five 
days of a permanent stay) and introduction courses. 
There are some special parts of introduction cour-
ses which differentiate them from sport courses. 
One of the specifics is that all participant´s activiti-
es can be divided into two groups – administrative 
and “movement”. There is quite a large number of 
administrative activities which participants entering 
study in CPJ have to go through. They include study 
registration, instructions about the information sys-
tem, information about accommodation and school 
canteens and safety and fire prevention training. 
The lectures of a rector, vice–rectors and heads of 
the departments present another part of the course 
program. All of these activities are held at the Trnáv-
ka Recreation Resort which is set in the forest area 
along the Trnávka Lake (near Želiv). There is a hall 
and a canteen where participants can meet indoor 
but from the beginning of the course they are con-
fronted with outdoor settings. All the administrative 
acts thus become more informal and casual which is 
very important for mental attunement of the parti-
cipants in the context of their first contact with the 
school. Graduating from this course brings students 
the first credit within their studies at CPJ.
The courses are traditionally organized in the leng-
th of five days and they are set at a Monday–Friday 
regime. The main content of the course consists of 
“movement” activities. This title is used for very 

practical purposes and with a clear goal. The organi-
zers don´t want to express the message of the course 
in an explicit way. It is very important concerning 
the perception of the participants because their 
behaviour isn´t influenced by any special expectati-
ons and intentions. It leads us to the main idea that 
all the aims should be expressed and then filled in 
an implicit form. The activities are accompanied 
by a large range of some aims (meeting and adap-
tation, teambuilding and communication, technical 
and logic improvements in some fields, touching or 
overcoming one´s physical and mental limits, know-
ledge promotion etc.), and in different forms (adven-
ture, experiential, competitive, in a form of problem 
methods of learning etc.). However, the participants 
are not informed about this concept beforehand. To 
call them “movement” activities is just a small trick 
(but harmless and effective). 

The course specific activities
The other specific feature of this product (CPJ–IC) 
is a facultative credit system. There are special labels 
called T–credits (it means “Trnávka–credit”) which 
have to be collected in a certain structure (Fuchs 
et al., 2007). They are valid just for the purposes of 
CPJ–IC. Participants have to collect 15 T–credits. 
This rule corresponds with a number of real credits 
which are compulsory for passing the first term of 
study at CPJ. This is just a game using a key principle 
of experiential pedagogy that a progress in learning 
realized via a game and personal experience is faster 
and more stable than via standard teaching methods 
(Jirásek, 2004). These T–credits are structured into 3 
levels. In this context a term of “sport” is used becau-
se it arouses a participant´s feeling of something 
purely physical without any associations on any spe-
cific methods of educational effort. No matter how 
usage of this word is terminologically controversial 
and inexact, in practice it works very well. Within 
this concept organizers distinguish between the “big 
sports” (BS; evaluated by 3 T–credits), the “little 
sports” (LS; 2 T–credits) and the “accessory sports” 
(AS; 1 T–credit). Each participant has to collect 
minimally 3 BS T–credits and minimally 2 LS T–cre-
dits. There are no other limits in structure determi-
ned but (as it was mentioned) the participants have 
to gather minimally 15 T–credits at the end of the 
course altogether.
The LS are presented by quite a diverse offer of fully 
organized activities. The regular ones are climbing, 
cycling, canoeing, hiking and low rope barriers. 
These outdoor items are enriched with sport activi-
ties like aerobic, basketball, table tennis and volley-
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ball. Then (occasionally in some cases) other activi-
ties are organized – swimming, high rope barriers, 
tennis, frisbee and small outdoor games. These acti-
vities are organized in a form of a guided lesson, a 
tournament or a problem–task activity. For instance, 
a task which is called “Postures” consists in the buil-
ding live sculptures according to special instructions 
and taking photos of them.
The AS are represented by the same (or similar) 
similar activities like LS. However, the difference 
consists of a way of organization. There are not orga-
nized by instructors and participants themselves 
can organize them. The instructors just provide the 
material support, give advices and check the process. 
This is a good chance for participants to choose their 
favourite activity and it supports their active appro-
ach to the program and their creativity. 
The BS present a core of “movement” activities and 
a major part of the whole content of the course. The-
re are 5 specific events offered and participants have 
to select minimally 3 of them. We can introduce 
them here, just in short. 3 of them are competitive (a 
level of needed physical effort differs), the next one 
is mostly experiential and the last one is connected 
with overcoming fear and mental limits. All of them 
are named in a familiar way (mostly according to 
some instructors) to support an informal approach 
of participants. Concretely, they are:

Iron(ic) Man. It is a multidimensional relay race for 
groups of 4 racers. The first part is presented by a 
paddling across the lake and back on a double canoe. 
The second part of the relay is for individuals and 
consists of cycling (the route is about 15 km). The 
last part is devoted to individual runners who have 
to overcome some small rock barriers near the lake. 

Hurychardo Code. It is an orienteering running race 
with specific tasks for groups from 4 to 5 racers. 
Participants get a map with 8 posts, some detailed 
instructions and game cards. In each of the posts 
there are some tasks prepared, mostly mental-
ly focused – codes, riddles, logic games, puzzles, 
knowledge tests etc. The ones who want to succeed 
have to be fast, and at the same time they have to 
answer as many questions as possible.

Tour de Trnávka. It is a biking race for groups from 3 
to 5. The route crosses fascinating landscape. There 
are 6 posts on the route. The participants have got a 
map and know the position of the first post. Then 
they have to find the proper place of another post 
reading a message placed in each previous post. If 

they want, they can enjoy some pieces of poetry in 
the messages. 

Homaj Hard and Heavy Rapids. This is a short cano-
eing expedition down the River Želivka which leads 
through quite an intact landscape where a small road 
approaches the river just at the beginning of the rou-
te and in its end. There are two weirs on the route. 
Difficulty of sailing them depends on the immediate 
water level but they are secure for canoeists and pro-
ved by the instructors.  

Pája White Rock. This is a non–competitive activi-
ty which is composed of hiking way of relocation to 
the place near another lake (Sedlice Lake), where is a 
suitable climbing terrain. Then there are some shows 
of climbing demonstrated, the basis ways of securing 
are explained and practised and lately participants 
can climb up some of the selected routes. The major 
part of this activity is presented by abseiling from 
the top of the rock which means overcoming about 
25 metres down from the Lady Rock (as this place 
is called).

Participants thus have a wide choice to select an acti-
vity according the concrete focus of it, according to 
required physical demands, or according to a type 
(competitive, experiential, personal–developing 
etc). While the aims of organizers are implicit, the 
external characteristics of each selected activity (e.g. 
whether it is competitive, or not) is visible.                       

The categorization of applied goals and 
means
There have been some important aspects of the 
CPJ–IC mentioned in the previous lines. Now we 
can summarize them. One of them comes from an 
implicit character of the applied goals; the other is 
presented by the optional credit system. A univer-
sal character of the activities at all and of the inner 
structure represents the other one. These aspects 
make sense only if they are applied as a complex, 
their usage separately cannot work. Of course, the-
re are some concrete aspects which give us a chance 
to see positives and negatives of CPJ–ICs and other 
courses in the perspective of suitable usage. That 
is why this complex should be examined more in 
detail. In Tab. 1 some main “for and against” charac-
teristics are displayed.
Some of the aspects displayed within this summary 
should be explained a bit more in detail:
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•	 Optionality: we have to admit a risk of lower degree 
of some checking instruments in comparison with 
a compulsory activity operated directly. Optiona-
lity also brings a problem if we want to develop 
a specific aspect according to our aim in a more 
sophisticated way. In addition, quite a great num-
ber of participants in practice prefers to obey strict 
instructions because it is for them easier and faster 
than to make resolutions. However, we know from 
practice that in a short time (that means hours) 
the majority of them can appreciate that they are 
not forced to do something that they do not like 
(for any reason). 

•	 A credit system: in combination with the principle 
of optionality it is a good motivation tool suppor-
ting responsibility of participants and their ability 
to schedule and structure the next future. On the 
other hand, it can work in a certain conditions 
only and it complicates creating schedules in each 
case when it is used.

•	 An implicit form of appointed aims: For those who 
exactly know what they want to develop an expli-
cit form presents a good solution. Major advanta-
ges of an implicit form consist in decreasing some 
kind of pressure which pervades our society (e.g. 
expectations that everybody has to be successful, 
or has to build and develop something “self ” – 
personal development, mental abilities, physical 
efficiency, career promotion etc.). There is a large 
range of those who take this extremely aimed eff-
ort as a kind of “Huyerism” – this term came to the 
Czech language, according to a movie character of 

Viktor Hujer (Lipský, 1976). This way of beha-
viour has become extremely unpopular among 
Czech students and other young people of many 
generations since 1980s.

•	 Universality: Our contemporary society prefers 
specialists and experts in any field who are most-
ly well paid and evaluated. This social pressu-
re is very strong and universality is often taken 
as something old–fashioned and redundant 
(Hurych, 2009). There are some reasons why 
building a versatile personality can be profitable 
in wider social context. Here we can mention a 
concept of kalokagathia (Šíp, 2008) or history 
of modern Olympism where a phenomenon of 
amateurism played an important educational role 
which should not be forgotten (Seman, 2013).  

•	 A target group: There is empirical experience from 
CPJ–ICs with big differences in a size of groups 
(55–185 students). From our practical experien-
ce we can confirm that a described model of an 
introduction course can be the most suitable for 
groups of 100–180 participants. It fully works 
also for relatively smaller groups of 60–100 par-
ticipants. However, for these conditions there are 
some other forms which can be at least as sui-
table as a credit system. A complex satisfaction 
(as well particular) of CPJ students with this kind 
of course has been examined several times (sin-
ce 2011) within many investigations and it still 
keeps high rate of evaluation. In 2011 a research 
group counted 300 respondents (participants of 
3 independent courses). 82,9 % of respondents 

The aspect supports limits
OPTIONALITY engagement, attrac-

tiveness, potential to 
participate in

level of performance, 
focus on a specific aim

CREDIT SYSTEM level of performance, 
free choice, indepen-
dent decision, taking 

responsibility

limited offer, indirect 
motivation (leading to 

passive approaches)

IMPLICIT FORM no prejudice, sponta-
neity, positive surprises 

disappointments (in 
a case of the clear 

expectations)
UNIVERSALITY complex development, 

promoting weak points
limited space to excel 

in strong points
A TARGET GROUP suitable for bigger 

groups of heterogene-
ous structure

not suitable for smaller 
groups of ambitious 
and strictly focused 

participants

Table 1: ”For and against” in the system of CPJ–IC
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 All participants Women Men
Number of 

respondents
125 93 32

Average age 19,7 19,7 19,8

Table 2: A main structure of the research group

The questionnaire contained more than 20 items. 
We selected just those which are related to the topic 
of this article. Then we divided questions accor-
ding to 4 factors. Detailed statistical findings go 
beyond the frame of this article (concerning a focus 
and size). For that reason we just present average 
values of the whole group, groups of men and wo-
men and medians of the whole group. The respon-

dents answered according to the simple instructi-
ons about the rate of agreement with a statement 
(hereinafter St.) where 1= completely disagree, 6 = 
completely agree. A table average value for the scale 
range is 3,5. 
Factor 1 is connected with getting information 
about schoolmates, teachers and study, as Tab. 3 
displays.

Nb. A question (Statement) average median women - 
average

men 
-average

1/1 I meet and identified new school-
mates.

5,2 6 5,3 5,1

1/2 I get known my next teachers better. 4,4 5 4,3 4,5
1/3 I found important things about my 

next study. 
4,9 5 5,0 4,4

Table 3: Results: Factor1 – getting information

were enthused and just 10,6 % were disappointed 
(Erbenová & Hurych, 2012). It is true that for 
smaller groups (below 50 participants) some dif-
ferent organization forms are welcomed because 
for this size it is not possible to prepare the pro-
gram varied enough (within an optional way 
based on the credit system).   

Some selected results of a questionnaire 
survey made in September 2015 
The results of 2015 survey of CPJ–ICs were col-
lected via a questionnaire devoted to some different 
topics. The research group included 125 respon-
dents (participants of 2 courses), from which 93 
were women and 32 were men. This is not a repre-

sentative file and that is why we would not like to 
interpret the results concerning outdoor courses 
in a general context. There are some larger studies 
prepared in the end of 2015 by a team working at 
Faculty of Theology of University of South Bohemia 
in České Budějovice. 
These investigations should map at least some 
aspects of outdoor courses in the Czech settings in 
quite a representative scale. 
For our research a scale questionnaire was applied 
with a multiple item scale. We can divide the 
selected questions into several groups according to 
their focus. A structure of the research group is dis-
played in Tab. 2.



Volume 9  No. 2/2015   ISSN 1802-3908          19

An information goal of the course was very impor-
tant for the organizers. All the values are above the 
average, the highest rate was found in the item con-
cerning schoolmates. This is mostly the main aim of 
adaptation courses. At the same time, it is also one 
of the main goals of CPJ–ICs. We can say and 5,2 is 
a very high score. Getting information about new 
study is also quite highly evaluated (4,9). Providing 
information about teachers (in an informal way) is 

the specific feature of CPJ–ICs – all teachers from 
the school are invited. In practice, some teachers 
from different departments arrive for a day or two, 
and those who want can spend some time with stu-
dents and participate in some activities. Definitely, 
the number of participating teachers is much lower 
than in the case of students. In this context, a rate of 
answers for St. 1/2 is relatively high (4,4).    

Nb. A question (Statement) average median women - 
average

men 
-average

2/1 I feel as a relevant member of a 
group.

4,6 5 4,6 4,7

2/2 I get learned him/herself more 
in deep.

3,2 3 3,1 3,5

2/3 My self-confidence is higher 
now.

3,7 4 3,6 4,1

Table 4: Results:  Factor2 – self–identification and inclusion

The statements within Factor 2 were focused on 
feelings of the participants in a group and its self-
identification. Here we can find more or less avera-
ge score in the cases of St. 2/2 and 2/3 (self–iden-
tification). It can be interpreted in a way that the 
contribution of CPJ–IC to self-identification of the 
participants is not significant. A higher rate could 
be seen at St. 2/1 which is related to inclusion into 
a group. 4,6 rate presents a relatively high value of 
inclusion (related to St. 1/1).     

Features of personal development from different 
points of view were gathered into Factor 3. In 
general all the values are slightly above average. 
The highest score is displayed at St. 3/1 and 3/2 
focused on communication and cooperation. An 
important implicit goal of CPJ–IC was to support 
a teambuilding character of a course which can 
be taken as relatively successful (4,0 rate is a good 
result). Results of St. 3/3 could be influenced by 
the form of this statement. There is no informa-

Nb. A question (Statement) average median women - 
average

men 
-average

3/1 I have learnt a better collaboration. 4,0 4 4,0 4,1
3/2 I am better in communication 

now.
4,0 4 4,0 4,0

3/3 My trust in the others is stronger 
now.

3,8 4 3,8 3,9

3/4 I can solve the problem situations 
now in a better way.

3,8 4 3,7 3,9

3/5 I developed my creativity. 3,7 4 3,7 3,8

Table 5: Results:  Factor 3 – personal development
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tion how strong a trust in the others was before.  
The other confusion can come with a perception of 
“the others” (whether it is related to people around 
or to mankind in general). For the next investiga-
tion we would adjust, or complete the phrasing of 
this statement. The same trouble can be seen at St. 
3/4 and St. 3/5 (we don´t know how high was the 
original rate before a course). In general, there are 
lower values in individual personal developments 
than in the relation to others (communication and 
collaboration).       
Factor 4 is related to motivation. Or better, we 
find here how much the course stimulated partici-
pants for the future. There is a significant differen-

ce between men and women in St. 4/1. It is clear 
that for women the course was more stimulating 
than for men. It can be explained by the physical 
demands of the course. For men the course was less 
physically difficult than for women (statistically 
– this statement was a part of a questionnaire but 
not included into this final interpretations). One 
possible interpretation is that respondents mainly 
understand activity as physical activity and men are 
generally more physically active than women. In 
general, CPJ–IC are not primarily focused on per-
sonal development. It can present just a side effect. 
In this context the average values 4,0 and 4,1 are 
quite high.

Nb. A question (Statement) average median women - 
average

men 
-average

4/1 I will be more active than 
before the course.

4,0 4 4,2 3,4

4/2 I want to develop my per-
sonality now more than 

before.

4,1 4 4,1 3,9

Table 6: Results:  Factor 4 –motivation

Conclusions
The authors tried to introduce a specific type of an 
outdoor course – CPJ–IC. This kind of a course in 
some aspects denies some routine rules and recom-
mendations connected with organizing outdoor 
courses. The authors consider some advantages 
and disadvantages of the selected model and try to 
structure them according some criteria. Coming 
from the empirical knowledge the authors propo-
se some specific conditions (size of a group, sele-
ction of participants, intentioned goals) for which 
this kind of course is suitable and for which it is not 
convenient. There is not a direct comparison with 

the efficiency of monothematic courses available 
just concerning the examined aspects. For this rea-
son the results of the survey which are presented 
and interpreted in the last part of this article can 
just support some mentioned ideas and they have 
got just an illustrative effect.
The authors hope that this article can start or deve-
lop a discussion about this educational instrument 
which concerns thousands of students just in the 
Czech Republic which consequently would lead to 
making larger and sophisticated investigations in a 
representative scale.       
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the knowledge of male and female 
pupils from primary schools on 
the Global Positioning system and 
playful activities associated with it 
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Abstract

Our objective was to find out the awareness of primary school  pupils (male and female) on the Global Positi-
oning System (the GPS) and playful activities associated with it (Geocaching and so on) by using the method 
of a questionnaire. Based on the analysis of 294 respondents´ we found out that the surveyed sample showed 
a negative relationship to physical activities (50% of boys and 30% of girls). All respondents have internet 
access  but only 9% of girls and 7% of boys access the Internet through mobile phone. In terms of  knowledge 
of  GPS, we found  that 75% of girls and 93% boys are aware of it. Up to 67% of all respondents are not aware 
of the Geocaching Game at all. The fact that more than 61% of respondents said, they would prefer to play 
the game in the countryside rather than in the cities, we consider this as the most positive finding. In addition 
to the interest in the location and in the form of execution of the Geocaching game, we observed statistically 
significant difference of responses in all other questions from the intersexual perspective. With regards to 
our findings, we recommend that teachers put physical activities and games using positioning receivers (geo-
caching) into lessons at school (physical education, purpose exercises or course protecting life and health).

Key words: 
male and female pupils, primary school, the Global Positioning System, playful activities, geocaching 

Souhrn
Naším cílem bylo pomocí metody dotazníku zjistit informovanost žáků základních škol o Global Positio-
ning System (GPS) a hravých činností souvisejících s ním (geocachingu aj.). Na základě analýzy odpovědí 
od 294 respondentů jsme zjistili, že zkoumaný vzorek vykazoval negativní vztah k pohybovým aktivitám  
(50% chlapců a 30% dívek). Dále jsme zjistili, že všichni respondenti mají přístup k internetu, ale jen 9% dí-
vek a 7% chlapců přístup k internetu prostřednictvím mobilního telefonu. Z hlediska znalostí GPS jsme zjis-
tili, že 75% dívek a 93% chlapců mají povědomí o GPS. Ale geocaching a podobné aktivity 67% respondentů 
nikdy neprovozovali. Za nejvíce pozitivní zjištění považujeme skutečnost, že více než 61% respondentů uved-
lo, že by raději hráli hry v přírodě než ve městech. Kromě zájmu o místo a formě provedení geocachingu, jsme 
zjistili statisticky významný rozdíl reakcí ve všech ostatních otázek z intersexualního pohledu. S ohledem  
na naše zjištění, doporučujeme, aby učitelé do výuky zařazovali fyzické aktivity a hry s využitím poloho-
vacích přijímačů (Geocaching) například do předmětů jako je: tělesná výchova, účelové cvičení nebo kurz 
ochraně života a zdraví.

Klíčová slova: 
žáci, základní škola, GPS, hravé aktivity, geocaching
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Introduction
Today‘s youth, which is surrounded by products of 
advanced electro technical industry, is dominated 
by computer technology. Therefore we can assu-
me that this generation will be interested in using 
the positioning systems, which may motivate them 
to do physical activity in nature. Nowadays many 
people still think that the positioning system is an 
expensive device in a luxury car or plane. However 
navigation technologies have already spread into all 
areas of our lives and can be commonly used almost 
in all human activities.

 The problem
In recent years, in Slovakia, the decrease of male 
and female pupils´ interest in physical and sport 
education, sport and movement as such has been 
observed. If we want the movement or exercise to 
become part of their daily life, it is necessary to 
develop a relationship with physical activity from 
childhood. It is essential to know which physical 
activities they prefer in order to act appropria-
tely and respect their interests. The use of new 
and modern technologies in lessons can be one 
possibility to increase pupils´ interest in exercises 
during physical and sport education classes, also 
physical activity as such, either at school or during 
free time, but primarily in the natural environment 
(Jurczak et al., 2015, Sawicki, 2012). Navigation 
games can be one of these activities. They combine 
playful activities and modern image technologies 
– navigation systems and the Internet. As alrea-
dy mentioned, modern technologies are more and 
more penetrating into our daily lives and often we 
can´t imagine our life without them, for examp-
le mobile phones, smartphones, tablets, iPhones 
and other information technology devices. In the 
last decade, satellite navigation has become one of 
them. Its importance and use in the civilian sector 
continues to grow. It is proven not only by the lar-
ge variety of various positioning receivers, but also 
by their equipment (touch display, water resistan-
ce, impact resistance, better sensitivity etc.), as 
well as by the high updating of  maps. The existing 
receivers are equipped with the navigation module 
capable of receiving signals from several satellites 
and thereby increasing the navigation accuracy, 
and at the same time they are capable of active 
use of high-quality road maps, cycle maps or topo 
maps.
According to Lutonský (2008) and Deyer (2004), 
Geocaching is an international, intercultural, 
intergenerational, navigation, outdoor game (acti-

vity) and we can conclude its “raw” nature from 
the title itself - geo (ground) and cache (hiding 
place). It is a searching for hiding places on the 
ground. Each cache is listed on geocaching web-
sites, where you can find the description of the 
location and coordinates, according to which 
searchers (geocachers) look for it (Čermáková, 
2010). The principle of this game lies in the use of 
positioning system technologies and the Internet 
together with human playfulness, creativity and 
curiosity. Geocaching originated in the USA and 
began to develop rapidly, and caches were placed 
all over the world. The first established cache in 
Europe is dated on June 3, 2000 in Ireland (Hojgr, 
R., & Stankovič, J., 2007). The Navigation device is 
a small, portable device, resistant to external con-
ditions and powered by batteries. In Slovakia, the 
most commonly used devices are GARMIN and 
MAGELLAN. Besides Geocaching,  other naviga-
tion games, such as „GPS graffiti“have started to 
appear (during this activity the owner of navigati-
on device goes through a particular route, which is 
recorded as a movement line. The purpose is to go 
through such a route that the final image creates 
the most interesting pattern. This pattern can be 
transferred to maps and other players may try to 
go through the same route, alternatively they may 
draw their route into pattern - www.compex.sk/
gps-navigacny-system.html), or game „Wherigo“ 
(it is about creating and playing adventure games 
- adventure using GPS in the real world outside of 
the stationary computer - www.wherigo.com). 
There are only a few researches in activities associ-
ated with navigation games. In Slovakia, this field 
is occupied by Adamčak & Luby (2007), Adam-
čák & Kozaňáková (2011), Kučerová (2012), who 
investigated the possibilities of the use and know-
ledge of the GPS and Geocaching. Abroad, the 
field of Geocaching is occupied by Dyer (2004), 
Sherman (2004), Ihamäki (2007), Kočerová 
(2009), Taylor et. al. (2010), Gillin-Gillin (2010), 
Cameron (2011), Škopek (2014).

Objective and methodology 
The objective was to find out and analyse the opi-
nions and knowledge of primary school  pupils 
(male and female) on  the Global Positioning Sys-
tem (the GPS) and the playful activities associated 
with it (Geocaching etc) within the grant project 
KEGA 002UMB-4/2014 “Innovation of physical 
activities of primary school pupils realized in the 
natural environment by means of playful activiti-
es using the Global Positioning System”. We used 
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the questionnaire method to collect the research 
data. We distributed 450 questionnaires but only 
294 of them were returned, completed correctly. 
Respondents consist of second grade primary 
school pupils from Žilina – 186 female pupils and 
108 male pupils. The questionnaire was quantita-
tively and qualitatively evaluated via the  TAP 3 
program from the  company Gamo Banská Byst-
rica and also via logical methods. The results were 
correlated in terms of intersexual differences (boys 
and girls).

Results
We focused on the detection and analysis of opini-
ons and information in three areas:

A/the relationship to physical activities 
and sport
While analysing the responses concerning the rela-
tionship of our respondents to physical and sport 
activities, we found  that only 14% of boys do them 
regularly. 50% of boys reported that they don´t do 
physical or sport activities at all. From the per-
spective of girls, we found out that relationship to 
recreational sport had the highest representation 
(48%). 30% reported that they don´t do any phys-
ical activity. Surprisingly, the passive relationship 
to physical and sport activities is greater in boys 
than in girls. This is contrary to assertions of seve-
ral experts - Frőmel et al. (1999); Majerníková-
Buko (2000); Buková-Stašo-Gajdošová (2008) and 

others. In connection with the aforementioned, 
we have evaluated reasons why the respondents  
don´t do sport, since several studies in recent 
years, e.g. Hagströmera et al. (2010), Bendíková 
(2014), Beťák, (2014), have stated that the volume 
of physical activities is declining especially among 
adolescent population. Boys, who play sports do 
only recreationally or don´t do sports at all, identi-
fies that the main reasons are the lack of time, they 
don´t know how to start, or laziness. Interestin-
gly the boys, who play sports regularly, reported 
financial burden (50%) and poor conditions (50%) 
as possible reasons. Girls, who play sport only 
recreationally or don´t do sport, stated the lack of 
time and laziness as main reasons. According to 
the girls, who play sports regularly, the main rea-
son is the fact that beginners don´t know how to 
start (60%). Overall, during the evaluation of the 
different opinions of reasons given why people 
don´t play sports with regard to intersexual diffe-
rences (Figure 1), we have found  that lack of time 
is considered by both sexes as the biggest problem 
(30% of boys and 29% of girls). This fact is consi-
stent with the results of the opinion poll carried 
out by the European Commission - Eurobarome-
ter from October 2009 performed in  27 Mem-
ber States of the European Union (http://zdravie.
pravda.sk/preco-slovaci-nesportuju-nemaju-vraj-
cas-fph-/sk-zrelax.asp?c =A100329_170344_sk-
zrelax_p31), according to which almost half of 
the Slovak population don´t play sport because of 

Figure 1: The main reasons of respondents for not playing sport
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the lack of time. The least important reasons for 
not playing sports were health problems among 
boys (0%) and  lack of interest in physical activity 
and sport among girls (2%). Financial burden as 
the reason for not playing sport was not ranked 
amongst the most important factors, as on avera-
ge less than 10% of respondents indicated so. The 
responses to the reasons for not playing sports in 
terms of intersexual differences showed statistical 
significance at a level p<0.01.
Another question the survey (questionnaire)  hel-
ped us to analyse was what was the preferred sport 
and physical activities of respondents during the-
ir free time. Boys, who play sport regularly, pre-
fer playful forms like physical and sport games 
(100%). Boys, who do recreational sport or don´t 
play sport at all, predominantly indicated the opti-
on “others” (40% or more, precisely 42.86%). Girls 
showed a greater diversity in their responses. Girls 
who play sport regularly prefer cycling (60%), girls 
who partake in recreational sport or who don´t 
play sport at all basically prefer any presented acti-
vity. In terms of intersexual differences (Figure 2), 
we found  that neither boys nor girls have “the-
ir” preferred physical activity and there were no 
case of agreement in terms of order. In general, 
cycling is the most favourite activity among girls 
and hiking is the least preferred. On the contrary, 
cycling is the least favourite activity among boys. 
From the perspective of the most popular activi-

ty, games and physical activities, which we didn´t 
concretize and called them others, was dominated 
among boys. The high popularity of cycling, as an 
individual sport among a group of girls, was dis-
cussed by Antala et al. (2012). Answers of respon-
dents from the aspect of intersexual differences 
were statistically significant at a level of p<0.01. 
The Internet access is an essential part of imple-
menting activities with a positioning receiver. 
Therefore we further wanted to know, if respon-
dents have access to the Internet  and if they do, 
where they connect to the Internet network. We 
discovered that all respondents have  access to the 
Internet. Home is the most common place where 
both boys and girls are in contact with the Internet 
(86% of boys, 78% of girls). Our findings are con-
sistent with the Pil survey from 2009, which shows 
that 78% of surveyed pupils used the Internet dai-
ly in 2008 and already in 2009, 91% of primary 
school pupils used it. http://www.uspesnaskola.sk/
prieskum-pil-financovanie-ikt-a-ich-vyuzitie-na-
skolach-3/. From the perspective of Geocaching, 
the negative finding for us is that only 9% of girls 
and 7% of boys connect to the Internet via mobi-
le phones. This fact has definitely something to 
do with still limited opportunities of schools and 
other bodies to make free internet connection 
available, or rather that mobile data connection is 
still expensive at present. 

Figure 2: The most preferred physical activity of respondents during free time
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B/ the knowledge of primary school male 
and female pupils on global positioning 
system
In this field, we first of all decided to find out about 
the respondents’ theoretical knowledge of the 
navigation systems. In determining whether they 
know what the abbreviation GPS stands for, we 
can state that practically all boys (93%) identified 
it correctly and also more than 2/3 of girls knew 
this abbreviation. Similarly positive, we can consi-
der the respondents’ answers to the next question, 
which talked about the fact whether pupils were 
in contact with user´s GPS receiver. All boys gave 
an affirmative answer while only 83% of girls did 
so. Responses given on both questions from the 
aspect of intersexual differences were statistically 
significant at a level of p<0.01. Another important 
question for us was whether respondents have real 
access to the user´s GPS receiver. 29% of boys and 
just 4% of girls have their own positioning recei-
ver which is primarily designed for navigation. We 
positively evaluate that the fact that 17% of girls 
and 21% of boys have the opportunity to borrow 
positioning receiver. Up to 44% of girls but only 
14% of boys have no access to positioning rece-
iver. Answers of respondents from the aspect of 
intersexual differences were statistically signifi-
cant at a level of p<0.01. The presented data is also 
confirmed by the latest GfK Retail and Technolo-
gy survey (http://static.itnews.sk/a542/file/item/

sk/0000/07_vysledky_prieskumov.S8H3.pdf ), 
which states that sales of smartphones (they nor-
mally have integrated GPS module) have increa-
sed by more than 79% on year-on-year basis. Buil-
ding on these findings, we evaluated the responses 
indicating the activities in which the respondents 
use positioning receiver most frequently. We 
found  that more than 57% of boys use positio-
ning receiver as Car Navigation. A positive finding 
was that 14% of boys use positioning receiver for 
orientation in nature. Girls most commonly use it 
also as Car Navigation (70%). We were surprised 
that no girl use positioning receiver for orientation 
in nature. More than 30% of all respondents stated 
that they don´t use the positioning receiver. The 
replies from the respondents from the aspect of 
intersexual differences were statistically significant 
at a level of p<0.01.
When analysing in terms of preference of respon-
dents´ to sport and physical activities, we found  
that the positioning receivers are the least com-
monly used by male and female pupils who play 
sport regularly - 50% and this we consider to be 
the surprising finding, since sport-testers, e.g. 
Polar, Garmin, are used in many training processes 
and they also contain positioning module. The 
presented group of male and female pupils (who 
play sport regularly) also stated  that they don´t 
use receiver for navigation in nature at all. The 
receiver for navigation in nature is mainly used 

Figure 3: The current situation of respondents´ access to the GPS device
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by male and female pupils who play recreational 
sport (20%) and who don´t do sports at all (14%). 
Nobody uses the positioning receiver for orienta-
tion in city. According to www.http://mobilmania.
azet.sk/bleskovky/ interest in classic car navigati-
on decreases from year to year because people are 
increasingly using mobile phones (smartphones) 
for navigation.

C/ the knowledge of male and female 
pupils of the navigation game; geocaching
As  mentioned earlier, we can create the modern 
game called Geocaching designed for the general 
public by connecting  GPS, physical activity and 
nature. In this section, we focused on the know-
ledge of respondents about this navigation game. 
We found  that 67% of all our respondents don´t 

know this game at all. By comparing the results 
from the aspect of intersexual differences, we 
found out that the knowledge about Geocaching 
game is higher among boys, despite the fact that no 
boy actively play this game (Figure 4). Answers of 
respondents in terms of boys and girls were again 
statistically significant at a level of p<0.01.
Our next question of interest focused on the fact, 
does the respondents know somebody from their 
surrounding areas who actively play the navigation 
game; Geocaching, as the number of geocachers is 
constantly increasing – in 2015 there were 8810 acti-

ve Slovak geocachers, up to the date of November 
5, 2015. (www. http://project-gc.com ). We found  
that 18% more boys than girls know a person who 
actively plays the navigation game; Geocaching. 
In accordance with the findings of Steiner-Černý 
(2006), we recorded differences of responses from 
an intersexual perspective (statistically significant 
at a level of p<0.01) and this data is also confirmed 
by the results of the previous question, where we 
recorded better knowledge about the game Geo-
caching among boys as opposed to girls. 

Figure 4: The knowledge of respondents of the navigation game; Geocaching
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Figure 5: The preferred environment amongst respondents for the game Geocaching

We noticed the same responses amongst both boys 
and girls when we asked where the respondents 
would prefer to play the Geocaching game (Figu-
re 5). Respondents would prefer playing this game 
in nature rather than in city (61% of girls and 71% 
of boys). This fact we consider as a positive finding 
since pupil should use the natural environment for 
health prevention and also from the perspective of 
national educational programme ISCEd 2: http://
www2.statpedu.sk/buxus/docs/kurikularna_trans-
formacia/isced2_jun30.pdf,). While evaluating the 
repsonses, we noticed  significant staistical dif-
ferences. Finally, we tried to find out whether the 
respondents would like to play the game of Geo-
caching during physical and sport education classes 
or whether they would like to attend the school club 
with a focus on Geocaching. We found  that 74% of 
girls and 64% of boys would like to do geocaching 
only during physical and sport education classes. 
We didn’t find   significant statistical differences 
between the responses of boys and girls. The school 
club with a focus on geocaching was not met with 
great interest among the respondents – 26% of girls 
and only 7% of boys. The response; “I don´t know” 
dominated especially amongst boys, with a respon-
se rate of 71% achieved. Krejčí-Mužík, 1996, indica-
te that material conditions aren´t the most impor-
tant factors in the introduction and implementation 

of new physical activities but the personality of the 
physical and sport education teacher itself is, in 
particular, his willingness and attitude when sele-
cting activities so that it is possible for each pupil to 
make a gradual development of appropriate skills in 
the context of given physical activity.

Conclusions and recommendations 
for thw improvement of the research 
problems
Our objective was to find out the knowledge of pri-
mary school male and female pupils on the Global 
Positioning System (the GPS) and playful activi-
ties associated with it (Geocaching etc). Based on 
the analysis of 294 respondents´ responses, the 
surveyed sample showed a negative relationship to 
physical activities (50% of boys and 30% of girls). 
The main reason is primarily due to the lack of time. 
If they want to do some physical activities, they 
usually play games (boys) or go cycling (girls). The 
positive finding is that all respondents have access 
to the Internet but only 9% of girls and 7% of boys 
access the Internet through their mobile phones. 
In terms of the awareness of the GPS, we positive-
ly found that 75% of girls and 93% of boys know 
about it. In reality, more boys than girls work with 
navigation. In general, nearly 70% of all respon-
dents have already used it. But Geocaching itself 
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is a less known activity among them. Up to 67% 
of the respondents don´t know it at all. We con-
sider the fact that more than 61% of respondents 
said, they would prefer to play the game in natu-
re rather than in city, as the most positive finding. 
When we asked the question, which talked about 
the possibility of the implementation of playful acti-
vities during physical and sport education classes 
or during school club, respondents clearly opted 
for the implementation of playful activities asso-
ciated with Geocaching during physical and sport 
education classes. Playful activities with the use of 
modern technologies are one of the tools that can 
stimulate a taste for learning among pupils, make 
educational process more enjoyable, bring physical 
and sport spontaneity and create natural positi-
ve attitude of pupils to movement. The navigation 
game; Geocaching is suitable option which requires 
from pupil not only the knowledge to work with 
computer (smartphone) and the Internet, that are 
nowadays essential element of education, but also 
the knowledge of movement in the wild, in city or 
in other interesting and attractive places. We assu-
me that the use of game and playful forms applying 
the modern technologies is a suitable solution to 
increase the interest of male and female pupils in 
physical activities in order to contribute to their 
harmonious development. Geocaching, and also 
suitably adapted navigation games with positioning 
receiver, can enrich primary school male and fema-
le pupils in various respects, but these activities are 
strictly carried out in the natural environment: 

• in the development of physical abilities and 
skills;

• in the development of observation skills;
• in the development of improvisation skills;
• they develop the ability to work with new Infor-

mation and Communication Technologies;
• pupils acquire new knowledge in an enjoyable 

and playful way from different science discipli-
nes: history, culture, geography and so on.

The ability to operate with various navigation devi-
ces (the GPS, integrated modules PS in different 
devices) enables male and female pupils faster ori-
entation in the most diverse places, what can help 
to provide more effective and often safer conditions 
during their favourite sport and recreational activi-
ties. There is one precondition, pupils have to gra-
dually acquaint with them and be able to use them 
without problems. Walks and tours in Geocaching 
gain new meaning. It is not only about breathing 
the fresh air and walking several kilometres, but 
also about the pleasure of effort spent on looking 
for the cache and enthusiasm got from finding of 
interesting places, where we would never think of 
going. Geocaching is not about winning and defea-
ting the opponent, our primary aim, is to enjoy peo-
ple. It could certainly be used during physical and 
sport education classes, realized out in the natural 
environment, or during the course of life and health 
protection.
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Abstract
The explorative study was accomplished to understand the work of tour operators in the Czech Republic bet-
ter. The focus of our research was to evaluate the number of tour operators which offer the products of sports 
tourism. We have tried to find the share of sports tourism on this market and what kinds of outdoor activities 
and sports were offered most. The internet survey has been carried out and we processed 884 tour operators.  
The products with the sports and outdoor or physical activities were offered by 47.7 % tour operators and 
this form of tourism was on the third place among all the forms. The sport trip offers were relatively rich in 
variety of sports, from very demanding outdoor sports in mountain areas to the easy activities which are 
parts of tour programmes as bowling, walking, billiards, swimming etc. The most subjects organized alpine 
ski tours (64.7 %). Hiking and mountain hiking (30.3 %) placed second. The relatively popular activity in 
our country - cycling tours were found in the catalogue of 19.8 % tour operators. We found that the offer of 
the most tour operators in the Czech Republic were traditional. 

Key words: 
sport tourism, outdoor, physical activity, tour operator 

Souhrn
Studie se zabývá činností cestovních kanceláří v ČR. Záměrem bylo kvantitativní hodnocení produktů ces-
tovních kanceláří zabývajících se sportovním cestovním ruchem. Byl analyzován podíl sportovního cestovní-
ho ruchu na celém trhu cestovního ruchu v ČR a jednotlivé druhy outdoorových aktivit a sportů, které jsou 
nabízeny. Bylo provedeno internetové šetření a zpracována nabídka 884 cestovních kanceláří.
Produkty obsahující sportovní outdoorové nebo pohybové aktivity nabízelo 47,7 % cestovních kanceláří.  
Byl to třetí nejvíce nabízený druh cestovního ruchu. Nabídka aktivit sportovního turismu byla relativně 
bohatá a rozmanitá, od velmi náročných akcí v horském nebo málo obvyklém prostředí až po jednoduché 
aktivity, které byly součástí pohybových programů, např. bowling, pěší turistika, biliár, plavání apod.  Nej-
více CK organizuje a nabízí zimní zájezdy alpského lyžování (64,7 %), na druhém místě byla pěší a horská 
turistika (30,3 %). Relativně velmi populární cykloturistika byla zastoupena v nabídce 19,8 % CK. Z tohoto 
pohledu je možné konstatovat, že nabídka CK byla poměrně tradiční.

Klíčová slova: 
sportovní cestovní ruch, outdoor, pohybové aktivity, cestovní kancelář

Introduction
Tourism is becoming one of the most important 
global industries. In recent decades, there have 
been a growing number of travellers, which excee-
ded to over 1 billion in 2012. At the same time 
the financial profit exceeded to over $ 1.4 trillion 
(UNWTO, 2013). The increasing interest in tou-
rism is mainly the result of higher socio-economic 
status of the population in both developed and 
developing countries, longer periods of leisure time 

and holidays and also thank to the enhancing ran-
ge and improving quality of services in this sector 
(Vystoupil et.al. 2006; Ryglová, 2009; Higham and 
Hinch, 2009; Korvas and Korvasova, 2014). The 
new types of tourism are constantly developed and 
there is an innovation in traditional types of produ-
cts offer (Higham and Hinch, 2009; Kotíková, 2013; 
Korvas and Korvasova, 2014; Kozáková, 2014). 
Subjects who organize or arrange services in tou-
rism are mainly tour operators or travel agencies. 
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These subjects have a considerable participation in 
the improvements and betterment of tourism off-
er and their work has a long tradition in the Czech 
Republic. The first tour operators arose between the 
world wars. A significant increase in the number of 
tour operators and travel agencies came in the first 
half of the 1990s. when on our relatively small mar-
ket 4000 tour operators functioned approximately. 
Subsequently, their number decreased and in the 
late 1990s there were only about 2500 tour operators 
registered. Their numbers have stabilized to about 
1000 in the last 6 to 8 years (Ryglová, Burian and 
Vajcnerova 2011; Kotíková, 2013; MMR and CSU, 
2013). The numbers of travel agencies until 2012 
were not monitored. According to a recent survey 
there were about 2050 tour operators and travel 
agencies in the Czech Republic, 940 tour operators 
and 1110 travel agencies (MMR and CSU, 2013). 
Tour operators and travel agencies are focused on 
both out-going, in-going tourism and the domestic 
tourism (Palatková and et.al. 2012). These subjects 
employ almost 14 thousand people from a total 
of 240 thousand employers and employees in the 
Czech Republic (Praha, 2014). From the Czech Sta-
tistical Office and the satellite account of the Czech 
Republic it is possible to conclude that in the Czech 
Republic incoming tourism predominates over out-
going tourism. 5.4 million Czech citizens travelled 
abroad in 2012 and 22.7 million foreign tourists 
arrived in the Czech Republic. But the busiest was 
the domestic tourism with 25.9 million partici-
pants. In 2012, tourism brought to the national 
economy of the Czech Republic 211 billion crowns 
and approximately 12 % of this sum was income of 
tour operators and travel agencies (CSU, 2013). For 
example, in the US there was the revenue accounted 
by tour operators and wholesalers which arranging, 
assembling and marketing package tours by 86 % of 
total revenues from services in the field of tourism 
(Bizminer, 2013). This type of business is currently 
very difficult, because in an era of globalization eve-
ry individual has the opportunity to organize their 
own travelling with the help of the Internet. For this 
reason it is possible to follow the tendency of the 
growing number of citizens arranging a vacation by 
themselves. In the EU it was already 57% of tourists 
in 2009 (Franke and et.al. 2012).
The offer of these subjects has been developing and 
adapting to the demands of time, respects the con-
cerns and demands of the client and for the last two 
decades the number of new products in all kinds 
of tourism has significantly expanded. Despite the-
se innovative tendencies (Kotíková, 2013) arising 

from the development of society and its needs, 
the base of offer still consists of four basic types of 
tourism – recreational, cognitive, sport and health. 
Specific types of tourism take up a smaller part of 
the total offer (Ryglová, 2009; Korvas and Korva-
sova, 2014). In the last 40 - 50 years because of the 
growing interest in an active way of life began a 
higher interest in physical activity while travelling 
(Redmond, 1991; Gibson and Fairley, 2011) and 
the term sport tourism began to be used  (Fluker 
and Turner 2000, Higham and Hinch, 2009). The 
sport tourism is divided according to the type of 
the behavior of the participants in two types: active 
- during which a tourist travels to participate acti-
vely in sports events, or passive - during which a 
tourist travels to participate in sporting events as 
a spectator (Gibson, 1998, 1999; Standeven and 
De Knop, 1999; Higham and Hinch, 2009). New 
impulses to the sport tourism development give the 
emergence of new sports, physical or outdoor acti-
vities, which immediately innovate the offer of tour 
operators and travel agencies. These trends are con-
firmed by the increase in demand for products with 
new modern sports and outdoor activities such as 
biking, snowboarding, canoeing, rafting, ski tours, 
and many other (Mintel, 2006; Gibson and Fairley, 
2011; Kozákova, 2014).
The sports tourism literature is focused primarily 
on competitive sports (active and passive). Sport 
tourism from the perspective of non-competiti-
ve physical activities or outdoor activities such as 
hiking, mountaineering, cycling or water sports 
are described significantly less (Olesniewicz, 2012, 
Tomic, 2013).
The aim of our research was to evaluate the offer of 
travel operators dealing with sport tourism in the 
Czech Republic

Material and Methods
An Internet exploratory study dealing with a sig-
nificant segment of tourism in the Czech Republic 
was carried out. We focused on the offer of tour 
operators. A content analysis of travel operators 
was carried out with a focus on sport tourism, espe-
cially on outdoor activities. Into the research only 
tour operators registered by the Ministry of Regio-
nal Development (MMR) and paid compulsory ins-
urance against bankruptcy for the year 2013 were 
included. The research was carried out for the 2014 
tour operators` offer. It was conducted in the fourth 
quarter of the year 2013 and early 2014. 960 tour 
operators listed by the MMR for the year 2014 were 
identified. The data of 884 tour operators have been 
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processed. The offers of the remaining 76 tour ope-
rators were not found. Other tour operators were in 
bankrupt or closed down. This number of tour ope-
rators allows us to carry out a quantitative analysis 
of their offer. 
A basic descriptive statistics was used. 

Results
Out of this number of all monitored tour operators 
561 came from county seats (63.5 %) and 323 once 
were active in the remaining areas of every single 
region (36.5 %). Nearly half of all tour operators 
(46.7 %) were registered in the two largest cities of 
the Czech Republic, in Prague 309 and Brno 104. 
Only in three county seats (Brno, Plzen, Ostrava) 
there were found more tour operators than in the 
rest of every single county. The number of tour ope-
rators, which dealt with sports tourism and offered 
tours with sports programs, was 419. That meant 
47.4 % of all monitored operators. Only tour ope-
rators offered products of sports tourism were ana-
lyzed.
In terms of season more tour operators offered 
tours for the summer period (95 %) than for the 
winter season (75.5 %). Tour operators offered 

mainly tours, which have the character of residen-
ce – recreation without physical and sports acti-
vities (75.5 %). On the second place were sight-
seeing tours, which were provided by 50.9 % tour 
operators. Products containing sport, physical and 
outdoor activity (sport tourism) were offered by 
47.7 % tour operators and they were on the third 
place of all kinds of tourism. Health tourism placed 
fourth (21.4 %). Other types of tourism were more 
specific and they were dealt with more specialized 
subjects. Among these types there were found cul-
tural tourism which offered 14.3 % monitored tour 
operators. Products for children and youth offered 
13.7 % tour operators. This group is followed by 
types of tourism, which were offered by less than 10 
% tour operators. This group includes for example 
senior tourism (7.5 %), incentive tourism (5.3 %), 
attraction and entertaining tourism (5.1 %), produ-
cts for families with children (5.2 %) or conference 
tourism (4.4 %). Quite a few tour operators offered 
educational tourism (3.8%).
After evaluating various types of physical and 
sports activities, it has been found that most tour 
operators offer outdoor activities, most of its alpine 
skiing and snowboarding (tab. 1).

Rank Sport and physical activity Percentage of  
tour operators

1. Winter tours (alpine skiing, snowboarding) 64.7
2. Hiking, Mountain hiking 30.3
3. Cycling 19.8
4. Wellness 13.6
5. Yachting 12.4
6. Golf 11.0
7. Water tourism and rafting 10.6
8. Diving 6.4
9. Expedition 6.0

10. Safari 5.7

Table 1:  Percentage of tour operators which offered outdoor activities and sports
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On the second and third place there were also very 
typical and traditional outdoor activities for the 
summer period. In another group of sports and 
physical activities are those that were offered by 
more than 10 % tour operators, most of them are 
again outdoor activities. Except water sports these 
activities are relatively new in the Czech Republic. 
Their offers were developed primarily in the last 
two decades. The remaining monitored sports and 
physical activities offered less than 10 % tour opera-
tors. These included, for example, diving, climbing, 
in-line skating, swimming, hiking, winter tourism, 
aerobic etc.

Discussion
This analyze covered only the tour operators offer. 
We were not able to identify the offer of other sub-
jects which work in the market of sport tourism. 
Important players are also travel agencies but they 
focus mainly on single services of sport tourism. 
Other subjects that offered sport tourism products 
are self-employed, who are more concerned with 
specific sports and physical activities and make 
up a smaller portion of the sports tourism market. 
But these subjects offer very often various kinds of 
outdoor activities. Also a part of Czech sports clubs 
or associations are used to organize independent-
ly a sport tours and most of them are focusing on 
outdoor camps, courses and events.  Another part 
of the sports-minded population travels to perform 
outdoor activities individually. There is not any 
central statistical evidence of these subjects and we 
were not able to find statistically sufficient number 
for our research. Nevertheless, we believe that the 
offer of sports tourism products with prevailing 
products for outdoor sports and activities in almost 
50 % tour operators is a positive result.
Traditionally the largest offer is going to a recreatio-
nal tourism (75.5 %) where the intention is passive 
stay, relaxation without physical activities. It corre-
sponds to the way of life of our population majo-
rity that has mainly sedentary occupation (59 %),  
prefer sedentary lifestyle (57 %) and during leisure 
time or holidays does not need any physical activity 
(Eurobarometer, 2006; Hendl and Dobrý, 2011). 
The analyze shows that the tour operators’ offer is 
focused mainly on outdoor activities, non-competi-
tive sports and easy physical activity, only less than 
1% tour operators offered training camps or parti-
cipation in competitions. From practice it is known 
that the offer for competitive activities mainly deal 
travel agencies which provide various services for 
athletes, amateurs and professionals or the public in 

the form of transportation, accommodation, meals, 
tickets, payment of the fee, etc. (Palatková and et.al., 
2012).
Traditionally more tour operators offered their 
product for summer than for the winter season. In 
recent years, Czech tourists have regularly traveled 
five times fewer in winter than in summer (CSU, 
2013). Summer is logically the main period of holi-
days in the Czech Republic, because of better clima-
te and more pleasant conditions for relaxation and 
recreation. Tours in winter are more demanding in 
terms of climate, economic and participants need 
better physical fitness and specific skills. Despite of 
that there is in the Czech Republic recreational alpi-
ne skiing, snowboarding or winter tourism always 
very popular. In the future, however, it may be a 
decrease in interest about winter sports and winter 
tours due to a lower participation of the younger 
generation. Nowadays there are no compulsory 
winter physical educational courses for primary 
and secondary schools and these generations have 
therefore limited opportunity to familiarize them-
selves with winter sports and physical activities. 
After processing the results for single outdoor 
or physical activities and sports it was found that 
most tour operators offered tours with alpine skiing 
and snowboarding (winter tours). It is also logical 
because in winter it is one of few possible ways for 
tour operators how to overcome a less active period 
in terms of trips and holidays. In summer the offer 
is considerably wider more variable and tour opera-
tors have more possibilities to find their place in the 
market of sport tourism.
Other outdoor activities offered by the bigger 
number of tour operators are hiking and trekking. 
Hiking is traditionally most often used leisure-
time physical activity in the Czech Republic and it 
is possible to say that the Czech Republic is still a 
walking country (Frömel, 2005). Hiking has been a 
traditional activity since the time of the Renaissan-
ce, which was developed especially during the 19th 
century. An important moment for its development 
was the establishment of the Czech Tourist Club 
(1888), which popularized hiking, organized hiking 
events, common walks, tours, introduced marking 
hiking trails (Korvas and et.al., 2007). Mountain 
hiking began to develop in the Czech Republic 
between the first and second wars and it is current-
ly very popular, especially in the form of out-going 
tourism to the Alps countries (Neumann, 2000). 
More organizational forms of walking and hiking 
tours were found it the current offer. Tour operators 
organized various tours - from simple tours without 
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physical and technical demands to events in difficult 
mountainous terrain requiring better condition and 
technical skills. The offer consisted of one-day and 
multi-day tours with the possibility of using a guide 
or a mountain guide. These challenging activities 
are highly sought out by the all generations less or 
more fit and efficient individuals. The reasons are 
both getting to know of local facts and visiting natu-
ral attractions. An important motive is being away 
from everyday hustle and bustle and stay in a clean 
environment without civilization (Sekot, 2014). 
Recreational cycling belongs among other popular 
outdoor activity in the Czech Republic. Its populari-
ty supports both infrastructure development (cycle 
routes, good background along routes) and a wide 
selection of different types of bicycles (Schwartzho-
fová, 2013). In the offer of tour operators were 
found from simple trips to very demanding multi-
day journey in diverse terrain with or without load. 
Special categories were tours for mountain bikers 
which accounted a smaller part of the offer. The off-
er for cycling advertises only 1/5 of tour operators 
which did not reflect the overall interest in cycling 
in the country. The reasons why tour operators did 
not have more cycling in the menu, are several. The 
main reasons are the technical difficulty of tours, 
the needs for adequate material and technical base 
for tours, demanding logistics during tours, plen-
ty of experienced guides. This type of a tour is also 
more expensive. Cycling tours organized by tour 
operators have a strong competition in individual 
tourism. The advantage of individual journey is ea-
sier transport bikes on cars and better mobility of 
cyclists in achieving the intended destination.
Wellness offered roughly 1/7 of tour operators and 
we can say that this offer is still developing. But the-
se activities usually don’t have any outdoor sports 
in the programs. 
The offer for golf and yachting has been dynamical-
ly evolving in the last 20 years. These are outdoor 
sports activities for which there were not good con-
ditions and with little possibility to travel only a 
handful of enthusiasts participated in these sports 
before the year 1989. For this reason, golf does not 
have a long tradition and it is still in the period of 
development. The same is true for the range of pro-
ducts related to golf in the Czech Republic which 
is also still developing. The interest in golf and a 
growing base of interested persons correspond to 
the great popularity of golf in the world. The pro-
grams included tours both active participation with 
golf schools or courses and partly participation in 
amateur tournaments jointed with passive specta-

torship at big tournaments. The number of tour 
operators which offer products related to golf is 
in the relation to the tradition of this sport in the 
Czech Republic relatively large. Therefore we can 
conclude that the products associated with golf 
offered by tour operators are in competition with 
other sports and physical activities successful.
Yachting has also belonged to the successfully deve-
loping sports and also outdoor activities on recrea-
tional level in the last period. This corresponded to 
a significant number of tour operators which offe-
red products connected with sailing. It is obvious 
that for the residents of Central Europe it is an inte-
resting activity that combines movement, an attrac-
tive outdoor environment and gaining new experi-
ence and skills. The courses of the basics of sailing, 
maritime sailing or advanced courses were offered. 
There were also offered recreational cruising tours 
with active participation in the activities of the 
crew while sailing. Programs were complemented 
by cognitive activities as hiking on the coast, sight-
seeing, visiting the cities and other interesting sites 
in attractive locations on the coast. The offer also 
used a combination of sailing and cycling on the 
coast (cabotage cruises). 
The offer for children and youth belongs among 
other interesting sports products of tour operators. 
13.7% tour operators have these products in their 
offer. We can place them into sport tourism sin-
ce the absolute majority in their program of these 
tours have outdoor, physical activities and sport. 
The programs contained mainly different forms 
of non-competitive physical activity. The results 
showed that these were partly an offer for school 
tourism partly the offer was addressed to individu-
al candidates or associations of children and youth. 
In the offer there were summer camps, school trips, 
schools in nature, hiking courses, adaptation cour-
ses, team building courses etc. It is possible to claim 
that in the case of successful courses for children 
or youth, tour operators prepare their future adult 
clients.
The results of our study indicate that in the offer of 
tour operators outdoor activities, non-competitive 
activities of sports tourism clearly predominated. 
The offer for the competitive sport less than 1 % of 
tour operators created. It is clear that in some sports 
the competitive and non-competitive form may be 
mixed in various products and packages (e.g. golf, 
sailing, skiing). However, experience shows that 
competitive sport tourism in the Czech Republic is 
more linked with travel agencies work and it does 
not matter whether active or passive. Because the 
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offer quite successfully replicates the demand no-
wadays and approximately 90 % offered tours are 
accomplished (Kozáková 2013), we can talk about 
how outdoor and physical activities or sports are 
used of tour operators clients with high probability.

Conclusion
Sport tourism is offered by almost a half of tour 
operators. It is considered as a very good state. The 
Czech population, even if it does not do any sport 
regularly throughout the year, has a great opportu-
nity to find in the offer of tour operators an appro-
priate outdoor activity for their vacation or leisu-
re time. Tour operators mostly offer products for 
outdoor activities and non-competitive sports.
The most tour operators offered tours for winter 
sports, although they are held in demanding clima-
tic conditions, are more expensive and require more 
skills for each sport.

Traditionally, there is a stable offer of basic types of 
active tourism such as hiking, cycling.
The representation of individual outdoor activities 
and sports in the total offer is changing only slowly. 
But there are some sports with a short tradition in 
the Czech Republic such as golf and yachting, whe-
re the number of tour operators offering products 
with these sports has increased over 10 % in the last 
20 years. It must be considered from their point of 
view as a very good result.
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The use of protective equipment at 
chosen outdoor activities by pupils 
from the 8th and 9th grades from 
primary schools in Ústí nad labem
David Cihlář, Michael Fiklík
Department of Physical Education and Sport
Faculty of Education, University of J. E. Purkyne in Usti nad Labem

Abstract
Nowadays, for most of us the outdoor activities have become the part of our daily life. The reason why 
they became so popular is that they offer enjoyment, adventure or that they form our image. But we often 
underestimate the possible dangers that come with the outdoor activities and do not fully use the available 
protective equipment and we hazard with our own health. Between the endangered groups fall especially the 
children. The goal of the entry is to contribute to the clarification of the issue of using the protective equip-
ments during chosen outdoor activities. The research was done at six primary schools in Ústí nad Labem and 
328 pupils took part in it. It is clear from the results that most of the pupils does the chosen outdoor activities. 
However, they do not use most of the protective equipment. A positive discovery is that most of the addressed 
pupils use a helmet for cycling (92% of respondents), for skiing/snowboarding (98% of respondents), worse 
result was detected for in-line skating (58% of respondents).

Key words: 
cycling, inline skating, skiing, protective equipment

Souhrn
V současné době jsou outdoorové aktivity běžnou součástí denního režimu mnoha z nás. Velkou měrou na 
tuto skutečnost má fakt, že nabízejí prožitek, dobrodružství či jen formováním našeho image. Často však 
podceňujeme možná nebezpečí které se v outdorových aktivitách skrývá a v plné míře nevyužíváme dostup-
né ochranné prostředky a hazardujeme tak se svým zdravím. Velmi ohroženou skupinou jsou zejména 
děti. Cílem příspěvku je přispět k objasnění problematiky používání ochranných prostředků při vybraných 
outdoorových aktivitách. Výzkum jsme prováděli na šesti základních školách v Ústí nad Labem a celkem se 
jej účastnilo 328 žáků. Z výsledků vyplývá, že většina žáků námi vybrané outdoorové aktivity provozuje, 
avšak zdaleka při nich nevyužívá většinu ochranných prostředků. Dobrým zjištěním však je, že velká většina 
oslovených  žáků používá ochrannou přilbu při cyklistice (92% respondentů), lyžování/snowboardingu (98% 
respondentů), horší výsledek jsme zaznamenali u in-line bruslení (58% respondentů).

Klíčová slova: 
cyklistika, inline bruslení, lyžování, ochranné pomůcky 

Introduction
All of the movement activities including the outdoor 
ones always carry some sort of risk and danger. 
It is necessary to eliminate these risks as much as 
possible and therefore to lower the risk of injury to 
the minimum. When doing outdoor activities we 
should mainly consider our abilities and skills accor-

ding to them adapt the choice of the terrain, speed, 
clothing and other factors. Above all, we should use 
all the recommended protective equipment that sig-
nificantly lower the risk of an injury and its possib-
le consequences to its minimum at all times. This 
applies mainly to the children. It is the children who  
are the most endangered group, as some  



Volume 9  No. 2/2015   ISSN 1802-3908          39

statistics say (Dětské úrazy, 2012) and it can be said 
that a lot of other pieces of research points out this 
fact. The next factor that supports the fact of high 
injury rate of children is the decline of the level of 
managed movement skills, which some authors point 
out. (Psotta, Kokštejn & Vodička, 2009; Fisher, 2005). 
I believe that this is directly related to the decreasing 
volume of movement activities in the free time of the 
children and the youth (Bláha & Cihlář, 2010).
Outdoor activities can be considered a phenomena 
of today. They are the favourite activities of adults as 
well as of the children. It is proved that thanks to their 
popularity, the outdoor activities significantly fill the 
free time of the children and the youth (Truellová, 
2007). The permanently rising frequency and popu-
larity can be along with the low level of skills and not 
using the protective equipment one of the main cau-
ses of injuries. The overgrowing interest in outdoor 
activities contributes to building new sports venues, 
trails, parks and other compounds meant for these 
activities. This fact also contributes to a significant 
development of the material and technical equip-
ment. Modern sports venues and modern materials 
are the reason for us moving way faster while doing 
movement activities, which naturally creates bigger 
demands on our abilities and skills, as well as on our 
ability to focus and on our spatial imagination (Cih-
lář, 2012). According to Cihlář (2012), the lowest 
injury rate of all countries falls to Sweden, the Nethe-
rlands and the Great Britain. On the other hand, the 
Czech republic, along with Portugal, Poland, South 
Korea and Mexico, is one of countries with the hi-
ghest mortality of children in consequence of injuries. 
Detailed research, that was conducted in the year 

2012 (Cihlář, 2012) with 707 pupils, proved that a 
helmet for cycling is used only by 72% of boys and 
for skiing only by 41% of boys. Especially because of 
this it is important to keep on studying this issue and 
to strictly pay attention to the prevention of injuries 
by means of using protective equipment.

The goal
The goals of this entry is the clarification of the is-
sue of using protective equipment when engaging in 
outdoor activities, with the focus on the pupils of the 
8th and 9th grades of the primary school in Ústí nad 
Labem.

Methodology
For gaining the data, the questionnaire from the Cih-
lář (2012) research was used, which was filled out by 
the pupils in the chosen primary schools. With the 
help of the questionnaire, 356 pupils of the eighth 
and ninth grades from 6 primary schools and were 
addressed. 328 questionnaires came back, which 
makes the return rate 92,13%. When analyzing the 
questionnaires, it was discovered that 29 pupils stated 
that they do engage in any of these activities. The qu-
estionnaires filled out this way were eliminated and 
really handed in and for the bachelor thesis usable 
questionnaires are 299 altogether. The return rate of 
usable questionnaires is then 83,99%. The data were 
processed by common statistic methods. For the 
determination of the statistic importance, Chi square 
test was used. This test makes it possible to reject the 
zero hypothesis in case the level of importance (p) is 
lower than 0,05.
Table 1 shows the number of pupils from each school.

The name of the school The number of pupils
1 ZŠ Rabasova 63
2 ZŠ a MŠ SNP 100
3 ZŠ a ZUŠ Husova 28
4 ZŠ Pod vodojemem 43
5 ZŠ Vojnovičova 49
6 ZŠ a MŠ Nová 45

Table 1 – The number of pupils from each school
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Do not engage in Engage in Total
Boys 8 148 156

% 5,13 94,87
Girls 27 116 143

% 18,88 81,12
Together 35 264 299

Table 2 – Pupils‘ answers about engaging in cycling

Pearson Chi-square: 13,6537, p=0,000220

The results show that there are statistically signi-
ficant differences in the number of boys and girls 
engaging in cycling.
In our questionnaire we focused on three main 
pieces of protective equipment for engaging in 
cycling (helmet, glasses and gloves). We included 
only the respondents who stated that they engage 
in cycling. From table 3 is evident that the use of 
helmet between pupils of eighth and ninth grade 
is very high. Although we would expect higher use 

between girls, the questionnaire does not show that. 
Glasses are usually considered more as a cosmetic 
complement than a piece of protective equipment 
and therefore no wonder the results are the way 
they are. Gloves as a piece of protective equipment 
mainly lower the size and range of abrasion after a 
possible fall. Their use is therefore, same as the use 
of glasses, not that important, but both pieces of 
protective equipment would evidently deserve hi-
gher consideration.

Does not use  Uses
Helmet 8 92
Gloves 31 69
Glasses 53 47

Table 3 – The use of protective equipment while engaging in cycling (in %)

We proceeded similarly for other activities as well. 
The following table represents the number of pupils 
engaging in in-line skating. It is evident that this 

Does not engage Engages Total
Boys 102 54 156

% 65,38 34,62
Girls 48 95 143

% 33,57 66,43
Altogether 150 149 299

Table 4 – The pupils‘ answers about engaging in in-line skating

Pearson Chi-square: 30,2138, p=0,000001

Results
Table 2 presents the number of boys and girls engaging in cycling. 

activity is more favourite amongst the girls and the 
differences are statistically significant.
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Does not use Uses
Helmet 42 58
Gloves 77 23

Wrist pads 62 38
Elbow pads 74 26
Wrist pads 64 36

Table 5 – The use of protective equipment while engaging in in-line skating (in %)

Do not engage Engage Total
Boys 61 95 156

% 39,10 60,90
Girls 56 87 143

% 39,16 60,84
Altogether 117 182 299

Table 6 – Pupils‘ answers about engaging in skiing or snowboarding

Pearson Chi-square: 0,000106, p=0,991771

Table 7 shows how much the pupils use the pieces 
of protective equipment in these activities.

Do not use Use
Helmet 3 97
Glasses 15 85

Wrist pads 90 10
Spinal pad 68 32

Table 7 – Use of protective equipment while engaging in skiing or snowboarding (in %)

Discussion
The goal of the research was to find out if the target 
group uses protective equipment while engaging 
in outdoor activities. We chose three most com-
mon outdoor activities: cycling, in-line skating and 
skiing or snowboarding and we chose the most 
basic and the most important pieces of protective 
equipment used for these activities. 
We thought that it would be the girls who would 
be more careful and use the protective equipment 

more than boys, even if it was just by tenths of per-
cent. It was a surprise to find out that girls do not 
use protective glasses that much. We would expect 
that at cycling or in-line skating they would use 
them at least as a fashion complement.
When comparing this research with the research of 
Cihlář (2012) we may say that there is a great dis-
proportion in the findings. The reason may be the 
massive development in said activities in the last 
years, or some other factors. One of the main diff-

Table 5 represents how many pupils use the chosen 
pieces of protective equipment while engaging in 
this activity. Again, only the pupils who stated that 
they engage in the activity were included. We can 

say that the most used is helmet while engaging in 
in-line skating, but this number is not high. The 
least used are the gloves.

The following table 6 represents the number of 
pupils engaging in skiing or snowboarding. The 

results show that the number of boys and girls 
engaging in these activities is almost identical.
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erences is the activity of skiing and snowboarding, 
where for boys there was a decline of engaging in 
these activities by approximately 10%, whereas for 
girls there was an increase by approximately 18%. 
Whereas in the questionnaire from the year 2012 
there was a difference almost 30% in behalf of boys, 
in this research it is only 5%. Encouraging fact is 
that there was a significant increase in the use of 
helmets. On the other hand, glasses as a piece of 
protective equipment for cycling and in-line skating 
were not used in the year 2012 and unfortunately 
are not used now either.
As it was already mentioned, outdoor activiti-
es keep progressing towards better materials and 
faster tempo, which is why the protective equip-
ment should be included as a gear by everyone 
engaging in outdoor activities. It was concluded by 

this research that the use of the most used piece of 
protective equipment - the helmet, is quite high, 
but there are still individuals who engage in cycling, 
in-line skating or winter sports without protecting 
their heads.

Conclusions
There will not be any significant difference. As can 
be seen from the graph 3 and the picture 3, the 
hypothesis is rejected. In our case there was a sig-
nificant difference between the number of guys and 
girls in engaging in cycling - guys engage in cycling 
more than girls do.
At least 90% pupils engaging in cycling use a helmet 
while engaging in this activity.
At least 90% pupils engaging in skiing/snowboar-
ding use a helmet while engaging in these activities.
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Abstract
Article deals with the realizationof skiing, swimming and sports cources at primary schools in the Czech 
Republic. To the electronic survey  took part 2822 primary schools and special primary schools, except schools, 
which were focused on sports events and schools by healthcare facilities. Additional investigation contained 
35 visits of the primary schools in Prague and Central Bohemmian Region (in school year 2014/2015) and 
50 semi-structured interviews with teachers (25 women, 25 men) of Physical Education. Main reason was 
verification of previous observed results and deepening of obtained data about PE teacher´s opinions.
Skiing (61,6%) and swimming (82,1%) cources are realized in the most of primary schools. Sport cources are 
not realized by all the 71,5% of the asked primary schools. Possible reason of non-participation of children 
in these events are ordinarily financial claims, but also disinterest. Another barrier, at all the realization of 
cources may be organizational, eventually legislative aspects of these events organized outside the school 
area.
Post was created with the support of a grant PRVOUK with programm „Škola a učitelská profese v kontextu 
rostoucích nároků na vzdělávání (P15)“.

Key words: 
primary school, sport course, ski course, swim course, teacher of Physical Education (PE)

Souhrn
Článek se zabývá realizací lyžařských, plaveckých a sportovních kurzů na základních školách v České repub-
lice. Elektronického průzkumu se zúčastnilo 2822 základních škol a základních škol speciálních, kromě škol, 
které byly sportovního zaměření a škol při zdravotnických zařízeních. Doplňující šetření zahrnovalo 35 náv-
štěv základních škol v Praze a Středočeském kraji (ve školním roce 2014/2015) a 50 semi-strukturovaných 
rozhovorů s učiteli (25 žen; 25 mužů) tělesné výchovy. Hlavními důvody byla verifikace předchozích zjiště-
ných výsledků a prohloubení získaných dat o názory učitelů TV.
Lyžařské (61,6 %) a plavecké (82,1 %) kurzy se realizují na většině základních škol. Sportovní kurzy nere-
alizuje celých 71,5 % oslovených základních škol. Důvodem případné neúčasti dětí na těchto akcích jsou 
zpravidla finanční nároky, ale i nezájem. Další bariérou vůbec realizace kurzů mohou být organizační, příp. 
právní aspekty těchto akcí pořádaných mimo školní prostory. 
Článek vznikl díky podpoře Programu rozvoje vědních oblastí na Univerzitě Karlově (PRVOUK) v rámci 
programu Škola a učitelská profese v kontextu rostoucích nároků na vzdělávání (P15).

Klíčová slova: 
Elektromyografie, cyklický pohyb, interindiviuální analýza, intraindividuální analýza
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Instroduction
Realization of ski courses at primary schools in 
the Czech Republic deals from some point of 
view many works (Binterová, 2008; Dandová, 
2010; Kutáč & Navrátilová, 2003; Kutáč, 2009; 
Matošková, 2006; Nosek, 2008, Pátý, 2005). About 
swimming training seems, that it deals with signi-
ficantly part of works (Hofírková, 2006). Also, the 
issue of sports and tourism courses is not extensi-
vely mapped (Hrubý, 2015), same as various adap-
tation and preventive visits (Prokůpková, 2015).
In the most of the Central Bohemmian pri-
mary schools found skiing courses their place 
in school education programs and are usual-
ly regularly realized.  In organization of courses 
remains a traditional way, when the course ensu-
res all aspects of the organizing school. Still bigger 
emphasis is placed on personal safety of skiing 
training, on safety of participants and securi-
ty of medical supervision. Continues remains a 
weak point the security and supervision of stu-
dents during off-ski training (Křikavová, 2009).
According to Hrubý (2015) appreciation of tourism 

courses and outdoor sports from the perspective of 
the participants bases very positive, both in terms 
of impact on participants, also on their security – 
evaluation of leaders, base and program. Among 
the most common statements of the course parti-
cipants, were appearing requests for an extension 
(Hrubý, 2015). In the last subject areas of economic 
insurance was confirmed the hypothesis, that the 
parents of students in the Czech Republic for LVK 
usually pay an amount less than 5,000 CZK (Hrá-
šek, 2015).

Methods
Realization of skiing, swimming and sports courses 
in primary schools was dealing investigation of the 
Czech School Inspectorate (school year 2012/2013, 
CSI, 2013). To the survey was participated 2822 pri-
mary schools and special primary schools from the 
whole Czech Republic excluding schools, which were 
focused on sport and schools by healthcare facilities. 
There was contacted totally 4,095 primary schools. 
The return of electronic questionnaires was 68.9%.

Founder Number Share (%)
Village 2 542 90,1 
Region 195 6,9 
Private person 38 1,3 
State administration (MŠMT) 27 1,0 
Registered church, religious 
society

20 0,7 

Type of school Number Share (%)
Common 2 551 90,4 
Special 271 9,6 
School authorities Number Share (%)
complete (1st  and 2nd grade) 1 926 68,2 
incomplete (only 1st grade) 896 31,8 
School size Number Share (%)
Big (over 150 students) 1 374 48,7 
Small (under 6 students) 1 448 51,3 
Total 2 822 100

Table 1 The research group

* In most cases, it was about first grade of primary school, however into the analyzes were also inclu-
ded 15 schools, that had only the second grade.
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The second survey included 35 visits of prima-
ry schools in Prague and Central Bohemia region 
(school year 2014/2015) and 50 semi-structured 
interviews with teachers (25 women, 25 men) of 
Physical Education. The main reason was the veri-
fication of previous observed results and deepening 
of the obtained data about PE teacher‘s opinions 
(usually the main realizers or organizers of the 
material courses). The method of semi-structu-
red interviews were chosen on the basis of expe-
rience because, that in this less „formal“ method 
is the premise of greater openness and sincerity. 
In the case of the questionnaire, teachers have a 
tendency to respond in terms of what is expected 
from them and to be more careful. Semi-structu-
red interviews were paradoxically perceived as 
„more anonymous“, probably due to the fact that 
there was nothing „officially“ omitted, but „only 
testified.“ The interviews were held usually during 
the class of Physical Education (teaching students-
female and students-male, who were at the material 
schools in question of teaching practice). So there 
was sufficient space for expression and in addition 

teachers did not have the feeling that it is staying 
beyond their duties. Objectively is necessary to 
admit, that visited schools did not have the charac-
ter of a representative selection, usually they were 
called Faculty school (either official or unofficial 
status; it was on the Faculty schools of the Faculty of 
Physical Education and Sport, the Faculty of Edu-
cation, alternatively the Faculty of Natural Science, 
all of them at the Charles University in Prague), 
where can students (female) and students(male) 
carry out pedagogical practice in the subject of 
Physical Education (and usually other subjects).

Results and discussion
Ski courses are realized, in the framework of fully 
organized schools - 86% of them. Of which 3,8% 
of the schools are to go on skiing courses abroad. 
Foreign ski courses are more common in schools, 
private and religious founder. Overall ski courses 
are not organized at 38,4% of primary schools. It 
is logically mainly about schools with one grade 
(typically the first) and a special schools  
(see Chart 2).

Founder In the Czech Republic In foreign countries Do not realize courses
Village 62,8 2,8 36,0 
Region 29,4 0,5 70,6 

State administration 
(MŠMT)

61,5 0,0 38,5 

Private person 68,6 11,4 28,6 
Church 60,0 10,0 35,0 
Region In the Czech Republic In foreign countries Do not realize courses
Prague 71,5 13,9 23,6 

Středočeský 58,2 3,3 39,8 
Jihočeský 67,5 4,2 30,7 
Plzeňský 56,0 2,1 44,0 

Karlovarský 53,3 2,2 45,6 
Ústecký 53,3 2,2 45,6 

Liberecký 62,0 0,0 38,0 
Královéhradecký 56,5 1,6 43,5 

Pardubický 63,4 0,0 36,6 
Vysočina 57,7 1,1 41,8 

Jihomoravský 59,0 2,3 40,2 
Olomoucký 60,2 0,5 39,4 

Zlínský 63,2 2,9 36,3 
Moravskoslezský 65,4 3,1 32,5 

Table 2 Realization of skiing courses
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In interregional comparison clearly the most prima-
ry schools go on ski courses abroad from the capi-
tal city, which was also confirmed in our in-depth 
survey between teachers of PE. Teachers of PE who 
are realizing skiing courses abroad expressed great 
satisfaction with the local conditions for training.
Swimming training realizes most of the schools 
in a rented pool – 81,1% of schools. Private pool 
or swimming pool owned by the founder use for 

swimming lessons 11,2% of schools. Overall, 7,9% 
of primary schools do not realize swimming cour-
ses. Among the schools that have not swimming 
lessons are more often special schools.
In interregional comparison, the most primary 
schools realize swimming training in „their“ pool 
(owned by the school or the founder) in the Usti 
region.

Type of school In the Czech Republic In foreign countries Do not realize courses

Common 63,6 3,0 35,1 
Special 31,5 0,4 68,5 

School authorities In the Czech Republic In foreign countries Do not realize courses
Complete 82,2 3,8 16,3 

Only 1st grade 12,0 0,4 87,6 
School size In the Czech Republic In foreign countries Do not realize courses

Big (over 150 students) 91,6 4,8 6,6 
Small (under 150 stu-

dents)
30,2 0,7 69,3 

Total 60,5 2,7 38,4

Table 2 Realization of skiing courses

Founder In “their” pool1 In rent pool Do not realize training
Village 12,2 83,3 4,7 
Region 2,1 59,4 39,1 

State administration 
(MŠMT)

0,0 34,6 65,4 

Private person 2,8 80,6 16,7 
Church 5,0 75,0 20,0 
Region In “their” pool In rent pool Do not realize training
Praha 2,7 83,0 15,0 

Středočeský 6,6 79,2 14,5 
Jihočeský 9,7 81,8 8,5 
Plzeňský 12,7 81,0 7,0 

Karlovarský 15,6 73,3 11,1 
Ústecký 22,4 66,1 12,0 

Liberecký 14,1 79,7 6,3 
Královéhradecký 10,9 84,5 4,7 

Pardubický 12,1 83,4 4,5 
Vysočina 6,5 89,1 4,9 

Jihomoravský 12,2 82,7 5,1 
Olomoucký 6,8 86,9 6,3 

Zlínský 9,2 87,3 5,2 
Moravskoslezský 17,9 76,3 5,8 

Table 3 Realization of swimming courses
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Type of school In “their” pool In rent pool Do not realize training

Common 12,0 83,9 4,3 
Special 3,4 54,5 42,5 

School authorities In “their” pool In rent pool Do not realize training
Complete 15,2 76,9 8,3 

Only 1st grade 2,6 90,3 7,2 
School size In “their” pool In rent pool Do not realize training

Big (over 150 students) 20,5 76,0 3,8 
Small (under 150 

students)
2,2 86,0 11,9 

Total 11,2 81,1 7,9
  1 Owned by the school or the founder.

Founder PE teacher employee of the 
swimming school

Other person

Village 7,8 93,1 2,5 
Region 19,8 87,1 4,3 

State administration 
(MŠMT)

44,4 33,3 22,2 

Private person 23,3 73,3 10,0 
Church 25,0 75,0 6,3 
Region PE teacher Employee of the 

swimming school
Other person

Praha 8,0 91,2 2,4 
Středočeský 6,7 94,6 1,0 

Jihočeský 9,9 92,1 2,6 
Plzeňský 6,1 94,7 4,5 

Karlovarský 18,8 80,0 7,5 
Ústecký 22,4 80,7 5,0 

Liberecký 9,1 88,4 5,0 
Královéhradecký 4,3 96,7 2,2 

Pardubický 7,9 96,0 0,7 
Vysočina 4,5 95,5 2,3 

Jihomoravský 10,8 89,5 3,3 
Olomoucký 10,2 90,3 3,9 

Zlínský 7,9 95,7 0,6 
Moravskoslezský 4,4 96,7 2,5 

Table 4 Securing of the swimming classes (%)

Securing of the swimming classes corresponds to a 
certain extent with previous results, where classes 
took place. The question is how much it differed in 
the statements between PE teacher and employee 

of the swimming school (both could be true), 
especially if there was a realization of swimming in 
different primary school.
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Type of school PE teacher Employee of the 
swimming school

Other person

Common 8,0 93,0 2,5 
Special 21,1 80,3 7,9 

School authorities PE teacher Employee of the 
swimming school

Other person

Complete 10,8 91,3 2,7 
Only 1st grade 4,4 94,4 2,9 

School size PE teacher Employee of the 
swimming school

Other person

Big (over 150 students) 10,6 91,7 2,4 
Small (under 150 

students)
6,9 92,9 3,3 

Total 8,8 92,3 2,8 

Swimming classes realize mostly employees of 
swimming schools, their services are used by more 
than 90% of primary schools. In less than a tenth of 
schools (8.8%) provides swimming classes PE tea-
cher (in special schools it is provided by a higher 
proportion of PE teachers). As the „other person“ 
responsible for the swimming classes marked 71 
schools (one school did not specify other person). 

Of these 71 elementary schools, one third of schools 
introduced swimming coach. In 18.3% of schools 
provide swimming classes director of the school, at 
14.1% other school teachers and at 9.9% the class 
teacher. To a lesser extent, were mentioned more 
school teachers of other, educators and private 
swimming instructors.

Founder In the Czech Republic In foreign countries Do not realize courses
Village 28,2 2,2 71,4 
Region 20,0 1,6 80,0 

State administration 
(MŠMT)

38,5 11,5 57,7 

Private person 51,4 11,4 48,6 
Church 47,4 10,5 52,6 
Region In the Czech Republic In foreign countries Do not realize courses
Praha 38,0 8,0 61,3 

Středočeský 30,3 0,9 69,4 
Jihočeský 34,0 1,9 66,0 
Plzeňský 24,6 3,6 75,4 

Karlovarský 20,7 3,4 78,2 
Ústecký 26,8 2,2 72,6 

Liberecký 38,4 2,4 61,6 
Královéhradecký 31,6 4,0 68,4 

Pardubický 34,0 2,7 66,0 

Table 5 Realization of sport and touristic courses (%)
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Vysočina 22,1 1,7 77,3 
Jihomoravský 24,9 2,4 74,3 

Olomoucký 24,8 1,9 74,8 
Zlínský 21,1 1,2 78,9 

Moravskoslezský 27,0 1,5 72,6 
Type of school In the Czech Republic In foreign countries Do not realize courses

Common 28,9 2,3 70,8 
Special 21,8 3,1 77,8 

School authorities In the Czech Republic In foreign countries Do not realize courses
Complete 34,5 3,1 65,0 

Only 1st grade 14,1 1,0 85,7 
School size In the Czech Republic In foreign countries Do not realize courses

Big (over 150 stu-
dents) 

38,1 3,7 61,3 

Small (under 150 
students)

18,6 1,2 81,3 

Total 28,2 2,4 71,5 

Sports and Touristic courses are organized under a 
third of schools (28.5%). Realization of these cour-
ses in the Czech Republic, said 28.2% of schools, 
then abroad 2.4% of schools. In the Czech Repub-
lic and abroad realizes sports and touristic cour-
ses of 2.1% schools. There are no courses organi-
zed by 71.5% of schools, the reasons are financial 
demands, insufficient amount of time in the edu-
acation and unsuitability for some types of schools 
(eg. for schools educating students with moderate 
or severe disabilities).
Structure by founder shows that sports and touristic 
courses realize more often schools, that are establis-
hed by the private sector and the Church, than 

schools that are established by villages and regions.
For sports courses prevails versatile orientation 
(68.7%). About a third of schools have courses 
focused on cycling (33.1%). A smaller proportion 
of schools focuse courses for water tourism (23.8%). 
Other focusing on sports and tourism courses said 
a total of 13.8%.
Specification another focus of the courses menti-
oned 98 schools (8 schools did not specify). More 
than half of the primary schools (54.1%) said the 
focus on tourism. Further skiing courses said 15.3% 
of schools and 10.2% of schools focused courses for 
ball games. To a lesser extent, they were recorded

Graph 1 Aiming of sports courses (in%)
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courses focusing on skating / ice hockey, outdoor 
sports, mountain climbing and athletics. Further-
more, there were given the harmonization stays 
and wellness and fitness stays for students with  
disabilities.
The question is for what extent were included of 
adaptation stays, experiential courses, etc. in the 
results, which are held eg. in primary prevention 
and schools in nature.

Conclusions
The results presented show that the ski (61.6%) and 
swimming (82.1%) courses are realized on most of 
the primary schools. Sports courses are not realized 
by full 71.5% of the surveyed primary schools. How-
ever, these results do not tell us anything about how 
many children actually attend these courses. Espe-

cially in the case of ski (and sports) courses is usual-
ly organized one ski course for the whole grade - ie. 
folded eg. from three classes and possibly supple-
mented with other students from other classes. The 
biggest barrier of participation, respectively absen-
ce of children at these events are usually financial 
demands, but also disinterest. Another barrier from 
the school side may be organizational (aligning 
education and peaceful running of the school), gre-
ater demands for the realization of certain kinds of 
schools, eventually legal aspects of these events held 
outside the school premises. On the one hand the 
previously traditional courses - swimming, skiing 
experiencing some loosening - strictly voluntary 
participation. On the other hand, probably added 
offer in a variety of experiential, adaptation, prima-
ry preventive visits and the like. 
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The comparison of endurance level 
in swimming at students of Outdoor 
Activities in PF UJeP
Jitka Vaněčková, Hana Kabešová
Department of Physical Education and Sport
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Abstract
This paper focuses on the evaluation of the level of swimming performance of students Outdoor Activities 
(AVP), the Faculty of Education, University of JE Purkyně in Ústí nad Labem (UJEP). The aim of this 
study was to determine and analyze the secular trend of swimming endurance AvP students in the aca-
demic years 2010 - 2014. The method used was to compare the test results of continuous swimming for 12 
minutes during the four academic years. For probands (n = 116; 20 ± 29 years) was to evaluate the specific 
swimming performance used basic norm according to Cooper (1980). The group consisted of students and 
freshman study program of outdoor activities UJEP in Usti nad Labem. Within the realized survey on secular 
trends swimming endurance were found negative conclusions regarding the persistently declining levels of 
swimming endurance skills for these students.
Post was created with the support of a grant UJEP IPRVO 2015.

Key words: 
outdoor activities, continuous swimming, Cooper test

Souhrn
Tento příspěvek se zaměřuje na vyhodnocení úrovně plavecké výkonnosti studentů Aktivit v přírodě (dále 
jen AvP) na Pedagogické fakultě Univerzity J. E. Purkyně v Ústí nad Labem (dále PF UJEP). Cílem studie 
bylo stanovit a analyzovat sekulární trend plavecké vytrvalosti u studentů AvP v akademických letech 2010 
– 2014. Základní výzkumnou metodou byla komparace výsledků testu souvislého plavání po dobu 12 minut 
během uvedených čtyř akademických let. U probandů (n=116; 20±29 let) byla k hodnocení specifické pla-
vecké výkonnosti využita základní norma dle Coopera (1980). Sledovaný soubor tvořili studenti a studentky 
prvního ročníku studijního oboru Aktivit v přírodě PF UJEP v Ústí nad Labem. V rámci realizovaného šet-
ření zaměřeného na sekulární trendy plavecké vytrvalosti byly zjištěny negativní závěry týkající se zejména 
dlouhodobě klesající úrovně plaveckých vytrvalostních schopností u těchto studentů.

Klíčová slova: 
aktivity v přírodě, souvislé plavání, Cooper test

Introduction
The swimming skills belong without a doubt 
between the most important things that a human 
being should be able to manage. That is the reason 
why the swimming is included in university‘s stu-
dies in field of outdoor activities. The field of study, 

Outdoor Activities is also taught at the Faculty of 
Education at University of J. E. Purkyně in Ústí nad 
Labem. In Outdoors Activities are subjects such as  
Swimming and Applied swimming which we think 
of as key subjects and they are obligatory.
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We can claim that the students of this field of study 
will be professionals in knowing swimming skills. 
These skills also include the knowledge of the safe 
water settings. There are still discussions about the 
safe distance to manage water setting. In the nati-
onal didactic books we can find the distance from 
100 to 400 meters (Čechovská, 2007a). The distance 
that they cover is related with the swimming skills 
(Maglischo, 2003; Deminice & etc., 2007; Stager & 
Tanner, 2008; Di Prampero, 2008; Bundock, 2014).
To verify a basic aerobic ability and enduran-
ce swimming we can use the Cooper‘s 12-minute 
swimming test (Kopřiva, 1993). This test was cre-
ated in the first half of the 20th century. It became 
a recognized test for assessment of swimming com-
petence. There is also mention of the test in the stu-
dy material FTVS about diagnostics of swimming 
skills (Čechovská, 2007b). As other authors state 
(Conley & etc., 1992; Huse, Patterson & Nichols, 
2000; Aslan & Aslan, 2004) the 12-minute test tests 
mainly the mastery of basic swimming skills. The 
results of the test help the teacher and the student 
to find out what prerequisites should be asked for 
the credit test – usually is focused on mastery of the 
swimming skills, which require adequate level of 
swimming skills and endurance.
This test is supposed to take place in a pool rather 
than meant to check swimming skills in outside 
water conditions, where the test can be compli-
cated by the depth of the water, limited visibility of 
the bottom, waves, currents, cold water and other 
factors.
The level of swimming skills of the college stu-
dents was researched by a lot of authors. Čechovská 
(2007a) compared swimming endurance of the stu-
dents of FTVS in Prague with the students of FTVŠ 
UK in Bratislava. Bence, Chebeň, & Kalečík (2008) 
compared swimming endurance of the applicant for 
the Physical Education field on colleges in Banská 
Bystrica, Bratislava and Nitra, where they discove-
red its decreasing level. Similar results were produ-
ced by other studies as well (Bence, 2009; Kalečík 
& Benčuriková, 2009; Vaněčková & Cihlář, 2012). 
On the other hand, the study at the university 
Kazimierz Wielki in Poland (Banach, & etc., 2015) 
shows a very good swimming efficiency of students 
of Physical Education field at the swimming Coo-
per test.

Methods
First year students of Faculty of Education UJEP, 
field Activities in Nature, took part in the test, 
always in the second hour of teaching in the winter 
semester in the academic years 2010/11; 2011/12, 
2012/13; 2013/14. There were 116 probands alto-
gether. The students were in the age group 20-29, 
according the Cooper and it included students 
of full time studies. The efficiency was measured 
according the basic norm of Cooper (1980). The 
test situation was based on the description written 
by Hejtíková (2007) and used for monitoring the 
swimming efficiency of the students of FTVS UK 
from the year 2004 to 2007 (Čechovská, 2007a). 
The test took place in a 50m swimming pool, the 
spaces were defined by the swimming lanes. Tools 
used were stopwatch, whistle, writing accessories, 
notation protocol, measuring tape.
The test subjects were only students without any 
medical issues. Each group of 3 swimmers had one 
clerk. Swimmers were clearly labeled by swimming 
caps. The test went on in compliance with the stan-
dard conditions, enforced by professional assistants 
of the department of Physical Education and Sport, 
Faculty of Education UJEP. The organization was 
standard. After a 100m warm up, the instructions 
were told to all the tested individuals. The start 
was a mass start from water. The tested individuals 
could change the swimming styles or stop, but the 
timer went on without stopping. After 6 minutes 
swimmers could hear a short whistle, informing 
them of the time. After 12 minutes, a long whist-
le ended the test. Swimmers on that signal stopped 
and moved to the side of the pool, where the distan-
ce they covered was measured (with accuracy to 
1m) (Čechovská, 2008).
For the comparison of the efficiency of the students, 
there are evaluation tables of the 12-minute swim 
test. Table 1 shows the results according to the test 
of Cooper (1980) for common american population 
with adapter interval according to Čechovská and 
Miler (2001).
Statistics procedures described by Hendl (2004) 
were used. Processing of the data was done in STA-
TISTICA program. To show statistically significant 
differences in the distance covered, chí test was 
used. We reject the zero hypothesis in the case whe-
re the level of significance (p) is less than 0,05.
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Category fitness Age
13-19 20-29 30-39 40-49 50-59 60 a více

Very poor men 
women

< 457
< 366

< 366
< 274

< 319
< 228

< 247
<183

< 228
< 137

< 228
< 137

Weak men women                     457-540
366-448

366-448
274-357

319-402
228-310

247-357
183-265

228-319
137-219

228-265
137-174

Acceptable men 
women                               

549-631
457-540

457-540
366-448

411-493
319-402

366-448
274-357

319-402
228-310

274-357
183-265

Average men 
women

640-723
549-631

549-631
457-540

502-585
411-493

457-540
366-448

411-493
319-402

366-448
274-357

Excellent man 
women

> 732
> 640

> 640
> 549

> 594
> 502

> 549
> 457

> 502
> 411

> 457
> 366

Table 1 - The 12-minute swimming test, scoreboard for the general population (Cooper, 1980), adjusted according to 
Čechovská, Miler (2001).(distances are in meters)

Academic 
years

Very poor Weak Acceptable Average Excellent Total

2010/11 Probands 1 8 12 10 2 33
% 3,03 24,24 36,36 30,30 6,06 100,00

2011/12 Probands 2 9 10 7 1 29
% 6,90 31,03 34,48 24,14 3,45 100,00

2012/13 Probands 2 10 10 6 0 28
% 7,14 35,71 35,71 21,43 0,00 100,00

2013/14 Probands 1 11 9 5 0 26
% 3,85 42,31 34,62 19,23 0,00 100,00

Table 2
Comparison of the results of 12-minute swim in the academic years 2010-2014 according to Cooper (20-29)

The use of scale for ordinary American popu-
lation helped us to divide the students into five 
groups according to their swim level. According 
to the expectations the results were acceptable and 
weak. There is a visible decreasing trend of level of 
swimming skills. In the academic year 2010/11 the-
re were only two probands who got excellent eva-
luation. In the academic years 2012/13 and 2013/14 
no one reached excellent evaluation. The category 

of the very poor did not change much through the 
years of academic research, but in the category of 
the weak there is a visible increase of number of 
probands. The category of the acceptable also pro-
ves that the level of swimming skills is decreasing at 
the students of Outdoor Activities at UJEP Ústí nad 
Labem. According to the research the important 
statistical differences in performance of probants 
were uncovered through the academic years.

The results and disccusion
The table 2 shows us the comparison of results for 
the continuous swimming for 12-minute test. The 

test was completed by students of Outdoor Activi-
ties from UJEP in the academic years 2010 - 2014..
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According to the results which are displayed at 
the picture 1 we can observe that the level of the 
swimming skills and endurance is decreasing. The 
picture 1 unequivocally confirms that the enduran-
ce swimming skills of the students of AvP in last 
for years show negative secular trend. The results 
from the picture 1 also confirm the results from 
different researches from last years that the adoles-
cents and adults have a negative relationship with  
any physical activities. A lot of researches prove that 
the population does not have enough of locomoti-
on (Rychtecký, 2006; Jansa, Kocourek, & Votruba, 
2005; Hendl & Dobrý, 2011). The researches indica-
tes the decreasing number of people actively doing 
sports (Frömel & Bauman, 2006; Bunc, 2011). 
According to the researches and writers the main 
component of the physical ability is the aerobic abi-
lity. If there is a sufficient level of aerobic ability, the 
risk of getting lifestyle diseases is reduced. A person 
who does more aerobic activities is more resistant 
to all lifestyle diseases. Unfortunately, our results 
show the decreasing level of endurance skills. It can 
be one of the many factors why the lifestyle diseases 
are much more common.

Conclusion
The results of the study unequivocally prove the 
negative secular trend of continuous swimming 

abilities of students AvP in the academic years  
2010–2014.
The common evaluation of performance (accor-
ding to Cooper) for the students of AvP PF UJEP 
has been reached in the continuous swimming for  
12 minutes test and the result is acceptable.
The gained data prove the published finding about 
decreasing level of physical abilities at current 
young generation. The question is, if the reason 
why the level of physical abilities is decreasing is 
because the main focus is on outdoors abilities at 
entrance exams and during the study and not at  
the performance. On the other hand we have to say  
the fact that swimming is part of many different 
outdoors disciplines (canyoning, surfing, canoeing, 
rafting) and combined events (Modern pentathlon, 
Triathlon, Akvatlon, Quadrathlon). The graduated 
students of bachelor´s study of  Outdoor Activities 
will be able to work as qualified experts in Water 
Rescue Service and in other special forces of  Res-
cue Service.
We are able to predict positive changes in level of 
swimming performance and proper preparation for 
future employment if there is enough hours to use 
the training techniques focused on fitness not only 
in the first year of studying but also in the second 
year.

Graf 1: Evaluation test of continuous 12-minute swim subjects in the academic years 2010-2014 according 
to Cooper (20-29)
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Abstract
The basis of correct and efficient implementation of techniques in cross-country skiing is balance. In our 
article, we focus on the description of balance capabilities and its role in cross-country skiing. We describe 
the possibility of using modern tools and utensils for its development. We also recommend a methodological 
procedure to develop balance both in the summer months which we call „Dry“ training, also in the winter 
snow. Part of the text are also suggestions of exercises and selected exercises suitable for developing balance 
and individual key skills for school conditions which can rehearse during Physical Education classes before 
the ski course.

Post was created with the support of a grant UJEP IPRVO 2015.
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Souhrn
Základem správného a účelného provedení techniky v běhu na lyžích je rovnováha. V našem příspěvku se 
zaměřujeme na popis rovnováhové schopnosti a její úlohy v běhu na lyžích. Popisujeme možnosti využití 
moderních pomůcek a náčiní pro její rozvoj. Dále doporučujeme metodický postup při rozvoji rovnováhy jak 
v letních měsících při tzv. „suché“ přípravě, tak i v zimních měsících na sněhu. Součástí textu jsou i návrhy 
cviků a vybraných cvičení vhodných pro rozvoj rovnováhy a jednotlivých klíčových dovedností pro školní 
podmínky, které lze nacvičovat při hodinách tělesné výchovy před lyžařským kurzem.

Klíčová slova: 
běh na lyžích, rovnováha, trénink, nácvik, lyžařský kurz

Martin Nosek, Bára Műllerová
Department of Physical Education and Sport
Faculty of Education, University of J. E. Purkyne in Usti nad Labem

The issue of balance training in 
cross-country skiing

Introduction
Cross-country skiing is belongs to the cyclic sports 
with strength-endurance character and with signifi-
cant part of coordination skills. When movement it 
occurs the global burdening of muscles throughout 
the body and at the same time it is necessary, to give 
the effort expended and fatigue during prolonged 
activity, to be the technical level of expression of the 
locomotive optimal and efficient (Ilavský & Suk, 
2005).
In many recent studies dealing with performance 
in cross country skiing, a key factor is forceful-
ly - endurance abilities (Hoff, Gran & Helgerud, 
2002; Holmberg, Lindinger, Stöggl, Eitzlmair, & 
Müller, 2005; Zory, Vuillerme, Pellegrini, Schena , 
& Rouard, 2009). But we must not forget that cro-
ss-country skiing is also based on two important 
coordination skills: balance and rhythm. Both of 

these coordination skills is needed to be developed  
especially when skiing and react to changing exter-
nal conditions (snow and footprints quality, quality 
of preparation skis etc.).
In addition to this is of course optimal use cross-
country skiing, but it is clear that in our climatic 
conditions this fact limits and defines the current 
status of snow. Therefore we are forced to use other 
training tools that will allow us at the time called 
„Dry“ training“, in the summer and autumn time, 
optimally develop physical fitness and coordinati-
on skills important for cross-country skiing. For 
this purpose we have the following text focused on 
balance exercises and imitative field exercises that 
use new, advanced tools, and enriching the training 
and education in cross-country skiing.
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Theoretical outcomes
Balance of the cross country skiing
For cross-country skiing, as mentioned above, it is 
the basis balance. With a good balance can be used 
longer slip that helps us to conserve power and 
increase overall speed and creates better conditions 
for subsequent take-off. By balance, we mean the 
ability of body to maintain in or its part in a certain 
position, both at rest and during ongoing move-
ment (Hirtz, 1985). Balance is divided into static, 
which ensures position of the body when standing, 
sitting position and other positions and dynamic, 
maintaining the position of the body in movement 
(Korvas, 2004). Balance skills are involved in many 
very basic skills and their development is needed 
and automatically runs from the earliest age in con-
nection with the formation of elementary physical 
skills, eg. sitting, standing, walking, running. On 
the balance of the body are involved in all analyzers, 
important are perceptions of visual and vestibular 
sensations and propriosensory. For the feedback 
is important kinesthetic analyzer, which evaluates 
all the information from coming receptors in the 
central nervous system (Bernaciková, Kapounková, 
Novotny et al., 2010). For balance skills is needed 
the interplay of motor and sensory system, so often 
used the term sensorimotor balance. When balan-
cing labile positions is thus always applied interplay 
nervous and muscular system, largely manifested 
reflexes, which are involved in maintaining the 
position of the body without the participation of 
consciousness (Krištofič, 1997).
Therefore, we can develop balance in pre-school age, 
but sensitive period for the development of equili-
brium states 8 to 12 years (Hirtz, 1985). Of course, 
even in later life it is necessary that the ability to 
develop and maintain. Balance exercises should be 
a part of nearly every workout of all cross-count-
ry skiers with regard to the age and maturity of the 
skier. At younger ages, we choose a general workout, 
at a later age (from 13 years of age) we make it more 
difficult to exercise, and add special exercises of ski 
balance. Balance exercises also have a booster effect, 
especially on the postural muscles. These muscles 

help us maintain upright stance, but also ensure the  
correct position for movement (Liebman, 2015). 
More with this issue concern for example Chrást-
ková (2015) or Jebavý and Zumr (2014).
Balance exercise due to the complexity of the cent-
ral nervous system are carried out after incorporati-
on in the beginning of the training, when the body 
is rested, and there is no problem to concentrate 
and finely coordinate movements. At the beginning 
of training units we can submit a maximum of con-
centrated power, which is the main prerequisite for 
the proper technical implementation. At the end 
of the training session or during it is appropriate 
to include these exercises unless they are precisely 
mastered, or if you want to test the skills acquired 
in fatigue (Valoušek, 2012).

Objective 
The aim of this article is to present the possibilities 
of using modern tools in the development of balan-
ce during pre-training and training in cross count-
ry skiing. Focus on key points in the development 
of balance abilities and techniques in cross-count-
ry skiing. Furthermore assemble a set of exercises 
using modern tools and then the exercises divide by 
specialization into individual parts according to the 
maturity of skier.

Methodology
At the inception of this article were used theoreti-
cal methods, and that is the descriptive and com-
parative, which were used for comparison between 
exercises in summer and winter preparation peri-
od. Some information were obtained on the basis of 
three personal structured interviews with national 
coach in cross country skiing, which provided us 
valuable, practical advice and the latest informati-
on mostly technical in nature. Empirical methods 
were chosen method of direct participant obser-
vation, when we were monitoring cross-country 
skiers during training of balance exercises using 
selected exercises. On the basis of these methods 
was subsequently compiled a set of exercises for 
different age and performance categories of skiers.
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Results 
To develop balance, we can use a number of tools 
and utensils (Table 1).

Balance ball-shaped sectors

Balance step

Balance half-spheres

Balance lentils

Overball

Gymball

Table 1: Tools and utensils
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Exercise Description Time of exercise Notes
Standing on one leg Stand on one leg, alter-

nating leg lifts to stretch 
leg out and bend 

Hold for 5 sec On the mat

Rotation with jump From standing position 
make the take off with 
half-turn, turn

On both sides On the mat

Dove (weight) From standing position 
extend leg backwards 
and bend forward

Hold for 5 sec On the mat

Called "Flamingo" From standing upright 
stare ahead, lift leg and 
bend it higher

Hold on in first position 
at least 10 seconds, then 
close your eyes and hold 
for 5 seconds. The same 
with the other leg

On the mat

Overturned directions From standing position, 
in the same time stretch 
left arm upwards and 
extend right leg bac-
kwards, straight forward 
bend

Hold for 5 sec and chan-
ge sides

On the mat

Walking by the line At first with open eyes, 
later with closed eyes

Forward and backward On the mat by the line

Walking on the rope Walking bare-foot, wal-
king blindfolded 

Forward and backward Rope placed on the 
ground

Walking on the bench At first with open eyes, 
later with closed eyes

Forward and backward Bench

Walking on the beam Standing, walking, turns Forward and backward, 
with turn

An inverted bench or a 
tree trunk may be used

Table 2: Basic exercise - General exercises to develop balance

A) Draft of exercises for developing balance for cross-
country skiers
First, we focus on the exercise of a general natu-
re which should be an essential building block in 
the development of the balance (Table 2). These 
exercises are suitable for beginning runners called 

„mite / squirt team“ and the younger pupils. Initi-
ally developing static balance after the technically 
correct implementation of the exercises we include 
a dynamic character.

a) General exercises
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Exercise Description Time of exer-
cise

Notes

Standing a slight squat At first with help, later 
without help (stretch 
arms forwards or 
hands in the back of 
the head)

Hold for 5 sec On the 
balance 
half-sphere

One-leg standing At first with bended 
leg, later with bac-
kward bended leg and 
with closed eyes

Hold for 5 sec On the 
balance 
half-sphere

Standing a slight squat At first with help, later 
without help

Hold for 5 sec On the 
inverted 
balance 
half-sphere

Standing and  shuffling around Standing and shuffling 
around on one place 
(with prop, without 
prop)

Hold for 20 
sec

Balance 
step

Walking with balance step At first slow short 
steps, later fast steps

Hold for 30 
sec

Balance 
step

One-leg standing At first with prop, later 
without prop

Hold for 5 sec Balance 
step

Telemark Shin on the gymball, 
foot on the balance 
half-sphere( with help, 
without help)

Hold for 5 sec On the 
balance 
half-sphere, 
Gymball

Wide sit on the gymball At first with help, later 
without help

Hold for 10 
sec

Gymball

Standing and slight squat Standing on the ball 
with prop on the wall 
bars, slight squat. Next 
standing on the ball 
without prop, slight 
squat (with help)

Hold for 2 sec Gymball

Table 3: Special exercises - static form

b) Special exercises with balancing tools - static and 
dynamic form

These exercises take place only after mastering the 

general exercise and are suitable for both youn-
ger and older pupils and slightly advanced skiers  
(table 3).
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Exercise Description Time of exercise Notes
Alternating jumps From a slight squat 

position with leg exten-
ded backwards, jumps 
on one leg

10 times On the balance half-
sphere

Alternating over-jumps 
with legs together

From a slight squat 
position, jumps aside 
and on the opposite side 
down-jump

10 times On the balance half-
sphere

Alternating over-jumps 
on one leg with hold 
(Metcalfs)

From a slight squat 
position,one leg jumps 
on the balance half-
sphere and on the 
opposite side down-
jump

Hold for 2 sec On the balance half-
sphere

Jumps with turn From a slight squat 
position, jumps with 
180°turns

Hold for 2 sec On the inverted balance 
half-sphere

Forward lunges From standing positi-
on alternating lunges 
forwards

Hold position for 2 sec Balance step

Side lunges From standing position 
alternating side lunges 

Hold position for 2 sec Balance step

„Metcalfs“ From a slight squat 
position on one leg, 
alternating side jumps

At first without stop, 
later with 1 sec hold

Balance step

Table 4: Special exercises with balancing tools in dynamic form

c) Special exercises with balancing tools - dynamic 
form

These exercises are suitable for adolescents, 

adults and advanced skiers, who manage tech-
nically correct exercises with static nature  
(Table 4).

Photoarchive: author



64  journal of outdoor activities

Exercise Description Time of exercise Notes
Delivering of the basic 
stance - classical tech-
nique

On the mat, in the basic 
stance slightly extend leg 
backwards and stretch 
arm forward, head is in 
the extension of the trunk, 
look about five to ten 
meters ahead

Hold for 5 sec More challenging 
option: eyes closed or 
exercise barefoot

Imitation of arm move-
ment and lower limb – 
classical technique

In one-prop standing train 
the movement of arms and 
free lower limbs, which are 
alternately dangling.
The effort is to carry out 
in full motion as it is in 
skiing.

10 times On the mat, bench, later 
balance half-sphere or 
overball

Running with poles The effort is to coordinate 
the movement of arms and 
lower limbs

For 30 meters At first on the flat land, 
later  up a gentle slope 
(higher frequence of 
movement)

Imitation of up a gentle slope without poles - classical technique

Ski walking up the hill - classical technique  We pay attention to the basic principles of classical 
implementation of techniques!

Imitation of up a gentle slope with poles - classical 
technique

We pay attention to the basic principles of classical 
implementation of techniques!

Metcalf - skate From a slight squat on one leg, we perform jumps 
sideways

Table 5: Special imitative exercises with poles and without poles

d) Special imitative exercises - dynamic balance
Dynamic balance exercises are designed for 

experienced skiers and runners with advanced 
dynamic balance (Table 5).

Photoarchive: author



Volume 9  No. 2/2015   ISSN 1802-3908          65

Exercise Description Time of exercise
Walk At every step slide foot lightly over the surface. 

Arm bend at the elbow are moving as in normal 
walking

For 30 sec

Imitation classic technique – arm Slight wide stance, slightly bend in knees, alter-
nately whip arms forward and backward simul-
taneously with swung his knees

10 times

Imitation of  "kick-double-pole" Slight wide stance, both arms at the same time 
whip from stretch forward higher-pose to stretch 
backward-pose. simultaneously a slight swing in 
knees, deep forward bend by the whip of arms 
backwards. While whipping arms forwards we 
unbend the trunk.

10 times

Imitation skating Alternating overjumps on the right and left leg, 
the other leg is added to the weighted leg.

10 times

Table 6 Exercise without equipment

Exercise Description Time of exercise
Walk Walk with sticks, which simulate 

the ski poles
For 30 sec

Imitation classic technique The basic ski stance: Jumps on 
the right leg, left arm backwards, 
left leg, right hand forewards and 
opposite.

10 times

Imitation classic technique Squat with leg extended bac-
kwards with a prop in the stick 
– in jump change legs.

10 times

Imitation skating Side-jumps from left leg onto 
right leg with arms stretching 
forwards and backwards.

10 times

Table 7 Exercising with a short stick

B) Proposed exercises for developing balance for cro-
ss-country skiing in the school Physical Education
When practicing first describe and demonstra-
te to students individual exercises. We explain to 
students why they do the exercise and motivate  

students for lessons and ski course. The very exerci-
se, at first, we include exercises without equipment 
(Table 6), and later include exercises with short rods 
that imitate ski poles (Table 7).
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Discussion
Due to the fact that only in a few sectors of enduran-
ce sports have technical, coordinational and motor 
performance that significant impact on overall per-
formance as is the case of cross-country skiing, we 
have to develop all physical abilities in the training. 
But we must not forget that exercise regimen should 
be as similar to cross-country skiing. Climatic con-
ditions in our latitudes do not allow us to spend a 
lot of time on cross-country skis, so we must seek 
training funds, which would replace the cross-
country skiing.
As already set out above, for limiting the right tech-
nical implementation of and thus performance in 
running can mark a high level balance skills, which 
we must constantly maintain due to the changing 
external conditions, thereby preserving the con-
stant position of the body or its parts in various 
fixed positions, attitudes and movements. It allows 
us the correct execution of take-off and subsequent 
rebound longest slide in one-prop position. Inte-
restingly certainly is not evidence that describes the 
example: Jakl (2014), the traditional Nordic count-
ries, which have historically best athletes in cross-
country skiing have at their standard routes and vir-
tually all villages, ski playing areas with man-made 
obstacles (slopes and rises, ramps, terrain dislocati-
ons etc.), where it is possible with children during 
workouts include many elements of coordination in 
a relatively small space.
Therefore, we must seek means to develop these 
skills and improve the technology and our com-
petitors. The key idea is already preparing in the 
summer and autumn months where we should 
focus not only on developing fitness skills, but also 
develop coordination skills and above all balance. It 
is advisable to start first with the training of static 
balance, only after the successful completion can 
smoothly migrate to the training of dynamic balan-
ce with the gradual placement of movement in the 
vertical and horizontal direction and rotational 
movements (Žák, 2012). It is necessary to observe 
the conditions for the proper implementation of 
of exercises to prevent musculoskeletal health pro-
blems, especially in the lumbar region.

In practice, proven and highly appropriate means  
are balancing tools. It is shown that the inclusion of 
balance aids to training units is to stimulate neuro-
muscular coordination and effective involvement of 
the motor units, and improve the kinesthetic fee-
ling and proprioreceptional affecting the strength 
of deep-seated muscles. Also improving the level 
of concentration, attention and concentration, it 
has a positive effect on the human psyche. Finally, a 
balancing exercise tools are variegation normal tra-
ining routine. It is also shown that when you exer-
cise to strengthen the deep stabilization system that 
improves coordination and balance skills. Timely 
individual then reacts and adapts to changing exter-
nal conditions, better able to handle unexpected 
situations on the running track and collisions with 
rivals in the race with a mass start. Multifunctiona-
lity of balance technique enables simultaneous tra-
ining unit focused on the development of balance 
and coordination assumptions to synchronize the 
muscles of the core and the involvement of hip-hip-
pelvic complex, thoracic and cervical spine, and 
simultaneously develops fitness and endurance, 
power and flexibility requirements.

Conclusion
The subject of this paper was to introduce a new, 
modern equipment and imitative exercises that 
can be used in developing key motor skills such 
as balance, both in the field of sports training cro-
ss-country skiers, as well as in terms of Physical 
Education and ski courses. Their inclusion in regu-
lar teaching preparation or simply do not develop 
much-needed balance, but activates the deepest 
stored muscle systems around the spine. It can be 
assumed that balance exercises positively affect the 
deep stabilizing and postural system and coordina-
tion, balance and power capabilities. Importance 
may also have muscle imbalances in the removal of 
unilateral overload of sports specialization. Based 
on experience and practical verification We have 
therefore compiled a set of exercises that can be 
used both in the preparatory period and in terms of 
physical education before the ski course.
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thropology but also from the point of view of related 
fields. The magazine is published in the English lan-
guage. The abstracts of individual contributions are 
published also in the Czech language.

FIELDS THAT THIS PERIODICAL WILL DEAL 
WITH AND RESEARCH:
Historical reflection of outdoor activities
Philosophical reflection of outdoor activities
Psychological reflection of outdoor activities
Physiological aspect of outdoor activities
Outdoor Activities and Health
Environmental Aspects of Outdoor Activities
Management of Outdoor Activities

JOURNAL HEADINGS:
Teoretical studies - original scientific papers con-
cerning new findings and observations, eventualy 
review papers surveyining particular scientific pro-
blematice written in accurate and factual style 
Scientific nad research studies - original scientific 
studies reporting on a concrete research and its out-
cumes written in accurate and factual style
The magazine has been published since 2007, twice 
a year. Deadline for the articles is always on 1st April 
or 1st October.

SEND THE CONTRIBUTIONS 

FOR THE NEXT ISSUE BY April 2016
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SPORTOVNÍ AKCE A PŘEBORY KTVS PF UJEP
Akademický rok 2016/2017

Srdečně Vás zveme na naše tradiční sportovní přebory, které pořádá naše katedra tělesné výchovy a sportu. 
Kromě toho můžete na našich webových stránkách www.pf.ujep.cz sledovat sportovní události, kterých se 
můžete zúčastnit i Vy.

ŘÍJEN
Přebor UJEP v přespolním běhu

LISTOPAD
52. ročník turistického pochodu Ústí n. L. – Milešovka v noci

ÚNOR
USK futsal cup (otevřený turnaj v malé kopané)
Přebor UJEP v běhu na lyžích

DUBEN
Přehlídka pohybových skladeb
Přebor PF UJEP ve sportovní gymnastice
Přebor UJEP ve florbalu

KVĚTEN
Přebor UJEP v cyklistice

Rádi Vás na těchto akcích přivítáme,
Vaše PF UJEP
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